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Free Vascularized Fibular Graft Using Microsurgical Technique

Myung Chul Yoo, M.D., Shin Hyeok Kang, M.D., Bong Keon.Kim, M.D., Yong Suk Jeon, M.D.
and Soon Mo Kang, M.D.

Department of Orthopedic Surgery, College of Medicine, Kyung Hee University, Seoul, Korea

It is notoriously difficult to obtain a sound bony union of large segmental bone defects secondary to trauma or
following tumor resection, infected nonunion, congenital pseudarthrosis of the tibia, and avascular necrosis of the
femoral head with conventional methods.

Recent advances in microsurgery have made it possible to provide a continuing circulation of blood in bone
grafts so as to ensure viability. With the nutrient blood supply preserved, healing of the graft to the recipient bone
is facilitated without the usual replacement of the graft by creeping substitution. Thus, the grafted bone is achiev-
ed more rapid stabilization of bone fragments separated by a large defect without sacrificing viability. )
Thirty nine cases of the free vascularized fibular graft had been performed in the Department of Orthopedic
Surgery, Kyung Hee University Hospital during the period of 3 years from October 1978 to December 1981.

Of these, 11 cases were congenital pseudarthrosis of the tibia, 4 cases were tuberculous spondylitis, 4 cases
were infected nonunion, 7 cases were large segmental bone defects secondary to trauma, 9 cases were avascular
necrosis of the femoral head and the other was one case.

The results were obtained as follows:

1. The advantages of free vascularized living fibular graft are one stage procedure, resistance of torsion and
angular stress, union with rapid hypertrophy of the graft, a shorter immobilization period and more rapid in-
corporation of the graft into the recipient area.

. Free vascularized fibular graft can be widely used in the field of Orthopedic surgery.

. The fibula is the bone best suited for reconstruction of a defect in a long bone.

. In children, distal tibiofibular synostosis must be performed.

. For prevention of clawing toe, the muscles around the bone is meticulously dissected.

. Evaluation by selective arteriography and isotopic scanning both before and after operation may be used to
assess the viability of the fibula graft. -
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T U FLE oA FY YFo] oy &3 FL o4
Z3 48F (recipient bone) & B E, °|AF &4 4
A, $€F A3 245 B TAAH gen
of e aA4nE EFF ALt yeh iy A2
Al g4 G o Ee] AR AE (free vas-
cularized living bone) ©]4] fdeol £ =HA FHef 2
AH ol o]A e A o 7|Hez FTRHEE dA
#9dch, & AFA (donor site) 2 £E Mg 0] 4ol
o] Ratglo] 48H (recipient site) ol o] Ao 24
wzw FAY FTHEE olF 471 Uek, olw Hio
T3 AFL vE, 5T FFE, AHiium) Sl
dg #71 Qb o|FAME #-F(long bone) 8] HE
9 ERe oA FaE ulFe] Jeidez S 7A
xgle] 2 o] &=t Fu 4] 8hefeiheT

£ Asdga A FYPe e mAdode 19789
109 %e 1981 129 7R ¢ 37 wlAlgE47]E
o] &3 ¥AN-a Au|FolaeE AP 3940 A3}
o 2He ol AW wen FAY FHFYL R
o 2 4% 489 A4, g4, 8-S QL AAE
3 nds 34 Bt wpeld),

e

197813 104 e 37 £ wAlolM Al Yy
i QuFolA e oF FAsH AFAA Az ¥
7L Ae AL AF IRAF lele 2F 1~2
Aol 41 24 TolASE VA 48 FHE o
Ay Tkl o] Yt HNaygyezs ¥
F82 ol &5 A9 e A #AEEd
o}7} 7o, efolrt 4o o)l ew volE F2 2~ 54
olgirh, HEAY 4o Hao WA FHd AN
® 3~4 segments & AW sl dukAH< ojHFRE 3
HE BA2AELE A A JE ASlUrh
WA B g Fder A ARl 4ol
2, 5 A8 3oE A E LAY GH4AFA =4
F% (malignant fibrous histiocytoma) ©] 1o, A2F-Fo b
A A E9F 9 AR o1y A4 F (fibrous dysplasia)
o] Ztzt 1odo]dch Y44 AL W E/Y 7olE
74 Eol 60, dEHFo| 1 o]}, 2 8 AZAAEF
o Y Foz WY FAEE TR ERYel 14
olgled, dEZFF FHAHIA HE Aae EA o
qpA el FolAella] H8 BAA g o|27A o
7hAl wdle] AR glovt ZEAolnE He A
4 A3 A7) 2YH AEe 5HE aE
AdA @, AAEE FEAAAY AYAAE ol
a5 PulFE AQlete dez Wae] A4 W A4

Table 1. Summary of cases

cases No.
AR AEARAF 11
A2AY 4
A4 #A 5 EAdes A% B4 4
TEY 3
44 2AE 9 7Y 7
AEAREFY 5 1
HEEF T4 A 9

Total 39

ZYAHE A EAANAE AAFH o2 APA
7l Az g A5 (Table 1)

Snes Yol@olae ¥
alAl4 4471 S ol goted Wikel $AY olAF2A

ol£8 4 e F& AF (lum), 5F, vI, FFFT 5
o glrpet  Aze wB A FAlo] o]4 (osteocuta-
neous flap) & F Slv AAe] Y™ 2 A7 A%
ol 9L, o] F Sl Fol W& FFL 2ol T
A ol T At Ao gt AFddr vHG Fol
Ale] otz oz W Ele oA Yol AF UYL 2l
o2 B3] SFo| Fxlo] AEE Aol AF 3l
oFg o] Utk ‘

Hypa Qo) Fo|4l2 ozt o]H o] el HAA,
22~26cm 9 71 F& A& F o= £, A (straight)
olo|lA HEF, 4E 5 F8H 9 T4 AN (ntrame-
dullary insertion) ©] 7}58ke] A o] 43l AlH, 9
27} Abzbgelo) A BlA, EF stress ol ZH3Eke] wlA|, v
FFE L8 ASE 0 EFY BAAE oz o &
T 4 glo] AAATe o]o] Aol HRF HFols
oS 2 Ao Yt Az 4% €3
Z v Zdge] EA3r 2 AL A FYL 1.8mm~
2.5mm, AL 2~4mm o]} A FEol = F3}e]*? o
A, dayat ulFo|Ago] Ao E o] FHLE A
di4 el mAA o|ATEH ALY 4 9lontV AFA,
A 5 AFEet STHE Lol o]Alelx o}
F Zéln AR o)]AFE AZE F dv A=A F

Aol Yek,
WBEE YuiZolNel Sy
A) 487 2%

GAs) AL

&3 FHle 2]
(donor site) 9] A%z, F o ¥io BEXAHE
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8 golshejol Gk, FAH vl BYY 73 YAy
ZE v FF5Yol 28 ol JFFH FuhEs
£ B4R e %A FTHEA (musculoperiosteal
branch) & =] ¢l +¢H wiie v FAHFAH] ¥
8ol & Doppler probe AHS o RZP& S Y53 o
2 /‘lf’BiM Yo 4T, AAA 7Y, €39 A
73 5& wiE odo} €] AutRslo AYE 43
AE #4438 slo] vlAPRE Yol AP FEsz @Y
AL A,

B) x| 3u|Z (donor fibula) 2| &

FEL FHoE Foj YHI vFAHECIE T B
8T He o FuiE Ao}, 5EHY Fule o
H9ol whep apol7} glot UAHo 2 4HY HL
AF o|ATE &35 HGg 42 G F
Y& wlAtese] 3888 57 A e,
A FuE AH A B 9 A= B2 (prone position)
7 Fo HAaRe o Aol FHel uhet odebd (sup-
ine) 1} Hkot2} 9] (semisupine) A 5= & 4 Qle}, A+ 3}
E] % 91 Zol|4 Henry approach& Al%3le] £ 923} #]
E2 Abol9] groove 2 I F-AAMNE 3} F ¥ E (gastro-
cnemius) 9 &5 & H&og AAAY ol 7|4
Foll A e v EZE v E7IAFol A " stede}
3o ol ®|FAIAE vlE| #Holdhed F BIdo} §
o}, 2 & &9 (soleus) & v F7) A Foll A AANE]

popliteal A.

Ant,.tibial A. A
Post.tibial A,

Peroneal A,

A

Fig. 1. g3 $348 v]3¢ #2d 24 4 o283 S8l A) 8e] 34 vl F2 %)Y 25 (posterior
view) B) o4 ] FdWe) THtE $PsE dAFPd oz dojdke M EEAL A AL C) o4 v FHHY 2
At A AALE FHshe G (1),

Zo 2 7sld HFYRE ) FET F Foz v
Z A FollA 718 S8 T (interosseous mem-
brane) & #te|dtct, o] ] W] E] dofEHLe wF 4
T3 3AAA ool hEAEAE Wof Eob2, w1 F
<3 ERAAZTEF A58 Tl Ao %—45}“5
Yato] oA A AT FoE sedof gt A

$ ulAE o] 2 Fejdtedof Bhewl ofw “]%@5’:}%
HZ71A 28 E5E 3~5mm AE w]Fo £27 g
3o 3ot o4e] 2ol Stasd NARE Fof
HAFHE AAAA AlFvFe] dgJulE Hd &
MEEAS FAHEENY AAFolN Axsln Ye @
Zle] =kE ¢ @-4"] 22ty v chgbch (Fig. 1), 4
A wEe st Z'E‘ A 'Q""*‘*’é«] =g FA
A7 Fofof gheh, Aalell Ao v EMHE 22~26cm 7}
2 & & glout® HAEL HA 20em 72 A A
=, 53 /‘°}°ﬂ“] B FAH A v FHAF £HA
oy 9l o] ) (diastasis) 7} A 7| 28 wb= 4] A A g5t

.::n-a

¥9 1B AT FRAATO ok G,

C) A3u|Z2l 014wy (Fig. 2)

ATAEE 4 BEE LA Ul 18 £
o ARES Wae) W9, BF, ¥ 52 Pdsted o
o5t e AU WALz 4846 AU
® ¢t @ (One single bone) 0]4]

Fig. 2-CollA R+ wiol Zo] ®|Fe AAE avlz
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Splitted bone

-3 FFANRE A £& Onlay

ol gato £ oA 4
Mo ol AEe) Ago] 4n o] 2

graft & Shi=
s #Ael ek,
& U3 0|ZZ (U-shaped dual bone) 0]4]
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A EZAL Aelmehi Fol A7} Hiz Aol of
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Fig. 2-A °ﬂ*1 i whehile] MgulE g AHon v
o2 Aol Mg W mofoz FUE WA 44
Aol Abelah AL ; o

s’
2 o]l uhlo|c},

D) ol4j=¢] 1

& x4 F FEAe 37
Patizule 2 FriA we] ol &5l m

Ak uke] cie g el i (Fig. 1-B)
72 Bgshs FRbE ol o (Fig. 1

o]
HAU.+
rol
N
)
2,
e
A rLl

A WE-2 |oupe Y operating microscope 5 A48 o]
4 B §ta-71 2 5-3Hake), ofw] 10-0 4= 11-0 mono-
filament nylon 4} o] &3l # stalp A4l &) %33 3}

U-shaped dual bone
Fig. 2. A} 2v] 9] o)Alule

One single hone
of s r} doirtx wrE Foldtedo} Gk, Ay
Tde s “§i—7"° o e FFshxn, HE
M5 A (concomitant vein) 2 7} W 4o] FolEw)

4 2 A% A7 e,

ool #d Bl ol 42 WRAA ek}
ARG BAD F drain® P2 HLE ¥
A6 2 Hoffman & & o)} Aoy 9—]1@

F) o4 Hu|Zo| Mz slol

ol Al Ze] AHg Al AL obF Fad 2ol
o, d7lele FRzde o EFA Aol dd A=
2 2o vt dRxGEH £F 2 Foll Technetium-
9m & AR Aed FFAE Aol 25E HAF D o]
ATol £4F FR g3 ZHIA AL 5 Qo] R
29% 3t gol A gsiAn®.

8 21

448 B4l golzd $xaAe THUY o
wg%—z-zz £l WAL, 49 el

HlEelNEE AW 2L Ak kol screw &
gataon Fig 1-Cok ol o4& Ay-o v Ed
& AASA ga W] Y AA T $3
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A}, €F 1490 YAzde g 443 B A 4 A% FHY W F4A ANE LR (Fig. 3
A7t AT A& AR FR A ojwel WA FA4H 7} A-E),
FTHHE gk 4AMYF BE X-A FAY o)A

b A X gl = =) ol 81 =] 5
2 2AYE A9 DAY THYY 270 woli} U3l 4 BA % Rua=s o #w Hao

P AR FE d¥E screw W B $H o Uele 2744 dAgAZ 4 13-l FEAA ] A7)
2 ofzkel & FodAel veld screw AAE W AHE A& YL 52 9ud Adold Yynksiga Hay
oldgg AdPdn 24 FAg K7CM-°— AH-&3k3l e, e HAEF 4 9 Txdol glo] BXAREA4
T F 39U Foll Fbe) o]4F ol yxgtez F € & A AW 447185 oy Agew

5% A3 AARAH, 5€F 167H%l Fof g4 AR ALH oy U EHTe) 278 v YRy

=]

A B C E
A B C D E
A4 AE 7132 T NEd, A) £33 Aoz A3 F237 4413 okule] F4-7)0] ¥
A" 4£7¢ Molz o}, B) F£3F Ao E 5em 2 Q¥ EE F/09 bone screw 2 233k} C) 44 1
o] AL Ealstdel D) £53F 4 Yol LYY o)Al Te o7ty F
F ) FEF 167095 AR AAZ F5F Y T4 ANE o

4

K

32 2
._V_ mlm
=

A B C D E F
A B c D E _ F
Fig 4. 274 Aol 34922 QU 4799 Az, &) $4190 49F 2202 JU LI 42 B
o 23 uedEw ok, B) 4449 X -4 Aoz AL Y Laue ERE 2422 A O 443 4

X —
2% lemsl AIEE AA4% K- 24 o wicig 05 249%%, D) 44 1A% 4Bz Sol $Hy 9
Bel IR G, B) +5 242500 FhUel § A £28 welz Ak B £ 7495 212
TR W B4Y ANE HeiF Yok
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A #9447 AL vdon 7Y AAY
Y 478 2A}(Fig. 4 A-F),

FolAlE & A8 Fig. 1-C ok o] u|FEH &
FE5 HEFeU Bgstdn olul o] AT 2 sleeve Y
o F4lol HolAL Fodt, +5F 2449 FEX-

A B C D
Fig. 5. 424 F2t2 @5 Absel o ¢35 HEZ L9 A8, A) 5T 24Tl A8 ghtI4anz
|

oi

F T4l U A B) $EHEES A4 £F FANEYS YD Hofiman 924 A 9% AH, O ¥
Mloz al4m o X - A4 939 £4e) glofal £7¢ volz AUt D) 4u] 2

BEA el ol e AAe 4

gL

ol g 4 NYFo Tfee] AHEo] slu & £HE 2

A B C D E
A B - C D E
g, 6. 184 Fetg ol $F A go] dAF e TdEe Arel, A) £47 AFLE 8em 9 cystic lesion ¥
BAFAAE Koln e, B) #4F AH22 12em o] QuFE F4ARE AYFE YATE wiring 22 A
& O FE3FFe EFA £702 oAl A F) g veFm glek D) 54 3MYFol ¥5F THYL 0
dF2 9wt E) ¢ 6 /MgFol Hdd F73 o T3NS 2edFn gl
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16709 % E9dold 1348902 F4ladE AAe &
A EZFAE% 9l Debridement-3 stz FAAEY T4

42415 Fa 2 @EALTel o 3 HE Eel F4E HEAe FAY FH Abddsidd, ol HEEe 2
Aol HlAdlo] el 4ol 4 *"‘"’37‘4 A8 gl gLty -2 Hoffman 9 A& o] &3¢ v 6 7)Y Fol Hoffman
e AN T PHFoR £25 ol S B4 A24e AANL cast brace F HE4A EAHHE ot
o) 4 urshol ?# A 42 Wt o AuLg 23 of Aeie 2ol B £4% Fol o) A4E2 B

A8 wAzz AA o FgANEG FANEAL AA

D E F

Fig. 7. 174) 9opde) ojE 25 F944 A5el, A) £44% ARz o5 4% 24E wol
multiple pinning & A}, C) v]Fo]jAlExe AAlo g e 42 —g--rri,-?: %_Ljii v Z59) A

B35 Rolx ek, D) 4% ’4?—/] lateral film. E) % 3 A€ $9 A
427 Bolx U}k, F) 4% 2204932 HEZTF 7} smooth 3 0]/‘
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T F BYA WBE AU 98T T4 A
Bl Z bone screw 2 o] A Pu|FE A3, & 47
Y F ooAF Yudol 43T FTHY £ 2o EAY

cast brace & &2 YAFA] Fol UcH(Fig.5 A-D).

25Y9 &

18418 A% dAoz $5747F 35 Ao 5
€ 5 34T F42 AU AL AAd Eo)
o)A UAY 4 gl ©E X-A £H4 +F
AbubF o] AlXol Zo] 8em7FaEe] cystic lesion ©] B.o|w
A HAEANE AAFe ded FPFes Axsig
%, FE2 AHEY Y4 enbloc o2 FA SR wlF
e ANEE AAY Y@ v EFE A AkE
FANE A ¥ YHYE wiring 2B H2uAE
I superior ulna collateral vessel 3 A|-3-u]F2] &4 v
EF5u3 Bgsge,

3 AAe B2 o 2Velpeau dressing &2 LA
Bt FEF 3Fo) AP FFAF A o] AF
JAgEE AT 4 gllor 33Ul %F7he HHEFY
Ag Bgeon 6/Y Folle SAEG FHY £A4AL B
Ak (Fig. 6 A-E),

HEIZF S A DALe] x| 20

17419 A7 detder 2dAol 35 slchr) o
EEF3E 42 2ol A multiple pinning ¥ A& A F L
e % Lgg s #AE nAuAY $%8 2%
A F42 oh4] WflEe] bdg X—A #d4 oiE
TAY 2L e 59 Ao &o] FE(col-
lape of superolateral portion), 74 3t4H 3} (sclerotic cha-
nge) ¥ WA= 9] A Arregularity) 9 4ol Bo F
4o g Foz Antsln T T2 )
AA717) A FHer d@Ha e Fe|NES AYs
At & H99ollA C-arm image intensifier 4}
Bholl AN 9l HE AR E wd3ln vl o
1st perforating br. of profunda femoris a. & E.&A] 7] & of
HE59 A" FEe AAY 43 AHEHF F
A A9 nailing 7 2L Yoz oA T g £48
4 AE HE ZA A F(reaming)sle] ©] 4w FE oiE
F5FHoll Z4e] oF3FF(subchondral bone) 7}&] 4+l &
Foll olAEE KAAHez nAstn uw|FFHE Ist
perforating br. of profunda femosis a.9 A 3Gt 4+«
F 19 gz gded 44 79 AA7 g4
T AL AL 44 Fo DEX-A A o

T59 ARA4sE ¥ 4 glsied $EH dEHF
F5 vlmF wjaze|-¢ A (smooth line) & ST HAH
THE A4S £73¢ 13on dAHezx A v

£ A%H 55 % FAE 2455 Fig 7 AF).
4 o

£ ZAAA A#G 39604 A AAE thest 3,
AR AT ARAF 1elF 24009 o4 2415 20]
TS THYE vgon e o ulFY ¥ 2
e FRYY £7¢ volut IE ¥ F2 UH¥ Y 2
Aol A AAFge) £AE 2ed mAH FTol4) g A
AAZTEFYA 2AES AYstn AB 5] THgo] o
$ol Aow FAE AT AW Foz AL 2AF
o sleh, 116l% 2ol E2HYE 4oz A2
o] utsle] 1ol 2AH FolJF FTHYL ol Fle
o lole A A2 Fol Yok, Tl AN 40
A 58 FTHY 2L vedFa gl

H3Ad 4o AQle] 3d, Leolrt 16l ojien
4o 25 95¥e) Hart gloded, o] F 1ele A1 8
ol A 5837k FHASA 4ot AFHAT U]
A 3ol 839 2~ 3 segmentE W3PS, o]F =
FE 2R3 v B4 ¥ Ay AL Ao
3] dololA AlH lelol e AY H2FHe 44
LY 4 Ut dA4 DA W FTAGes A ¥
F8 4% 1ele Ao A A%2z] AL g 7
d¢ Fure ol B4R AZol gAY AuTe
ol4stel gAE 47t Hdon 2elE AEHTHE B
Fiel o) gt $4Y FHTL A}, UnlA & o
€ AdA4s R FAFYE oSl Ang £
BHE FUE oSt

34 Asele 36 olvwl 1ol AT W
A HHA 24 7FolYn & 20E AT 29T
ol HAY BEA F4F Y ARA ol¥AFe] A2 1
ol g olglor] A ool FHUAG en bloc BAFE Gl
FolAes $4% FHYE olFAUh

44 FAE o BHYE Nad 7ele E AT
olglom 5~8eme FAEe] YW Sele YAY T
FEE olFd o] 4EAolE FPFo) Ux Aol
448 26 443 AU o) HAdoy WY
ol fiol FHAFT sEFolA wlFo] glof WA
LA 24 Zol e},

S5 FUYAAE a2 ool WA
&g 2ol Yom FA7)7ke) 24/ Yol Ant 20l
AR AFHE b oo 749 ol ade] ARG 5
dE X-A4 FAY 3 T4 Hae 24 F9 27
¢ By FEAFRENE 3 ook, 7AAYel tg 20)
£ A FAFol,

drotiul ER-50 N8R ATAAES Ads YT
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o2 DAY AT EFY % FAL U 14E
YRR vl Fol AR 4 F2H THYE oS3
k.

BY 3

U EA A LA Y Font A2FH F

€ H¥-E At mdo] 2 EHe gisio) 2 o4
T AT TFTHoR T3ANEL APl Fopy
o} (Fig. 8

ol X759 dufylozE wFAAA v EAT
52 &40 AA AANT 4% o F AT @
7het 7 splint 2 2A = EA oube] s5slcth, 5
ool A wggk EBAY o] A (diastasis) I Y
EF AAMA AF RAF A5 E G LolEeldr, o
27 sgeold Lustdct, A7) olFolA
AAE FL v FY 9 )% (proximal migration)
&Yl B3 FREFo| edalx e Ul YAxE
4)

32 lo al nin

2o oo o

ol ¥YFL WA A8 F7] 4£4 LEE v
AAF 13422 tibiofibular synostosis 5 A 8§ 3=.2.4

Table 2. Complications after free vascularized fibular
graft

Donor site Recipient site
Clawing toe 14  Delay union in 6
Valgus deformity, ankle 5 one grafted site

Mild walking pain 20

(including 14 cases of

clawing toe)

=

Figs w242 sxe) Y4322 420 A 1379 2
F7a0) A4 42 TIA RS Adsha

wAE e 27)el A7 5l E Fol tibiofibular
synostosis & A] 3o} Fgjch,

S EAF Aol 7o) ¢HE B ABSEA] b E
FEE adte dEL A2FA 23T U 14
ol E ZEA 206dolRer] 54 HNEE T 245
Aosnt Aol Z £He g

FEAe PFozE: By He gizlen EEo
A gt vhek ol o] AulFel #F chol Aol
6 e,

i Ey

Agogad Aol A FolAe] Hed Ao} E{Y,
4£ 59 e g4 A7 s 4 A8HS
olop7|3t7] P& A7t Bk 53 FAE L35 2A
v ez Ad ¥/, FHA HWHC & EF
YRaelz g EEF FHYHA Sl AS7A A}
£35lE AH FolAle MY sressTAH, 2:WMIAH 5
o Aol Adglen 53 oA Fe] F ALE FH=A
o2 S PAFES FEA 3l o] Fo] F45
£ 471 @ 1978\ O'Brien!” & w44y
< o] 88 AFol4e ool it AYH dFol4] o]
AR AL 244 o)A TR} TFES5S A BRG]
wWEy T Fol chd Ao FeoE AL v
vl e, E AFo| AR o)A F £gF el Abolof 4
€ FRARS FARE o] dojuu] o]k duizq
FolA A8 AF-#HA < creeping substitutiono] o}yl 2 A
X f-7] A (direct healing mechanism) & & /L o] 22
A0 gy Fol A& 1971 Strauch Fo]*®
dog jaw & Aol FFel4g AYslo] Hxz FEA
Holl 42 F 1974 Ian Taylor Fo[**" 2AHA 7
AL, AAHERY Sol A2z ol o] L3l &
F 100Yel A o WA Fade] 27 gt
2w 127) Yell F v 9 (hypertrophy) 7+ 7] 7] A1 &8 313
Aol 42 AAH3 vk =Y Fe AE
BIEGHD, Chen& AHA HF 7AEF 19618 £
st FA L] HAR d1clol dste] Yake] Falm
free bone transplantation % free periosteal flap graft & A]
Bl T AAE 21 v} Yg?,

ARG AT 7t#AF9) A5l Qo)A Boyd o Sage?
7} 71€% ul9} 7Fo] delayed autogenous bone grafting'®,
dual only grafting®®, two stagingg fibular grafting'?, multi-
ple bone transplantation®, fragmentation and intramedullary
nailing'® %% Z§sled sty mAHozHE At
A FEL Fedde] 45 o} ulEY gy 2
e HeiFa Rk, I HAAZTE o)%
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BAZe Heubo] £ASEA Lavine 529
o8 A3Aq odE YIIAL ‘+ ofd w2 THAE
A2 Folde 7HEdl AAEL 19785 F¥ A
A AT JtRd Sl €343 ‘g‘*] € oA P2
we g &48 FHEe o FollolA wad o4
2 U989 AARFe YAz AAEA T
-\TL’# SAFA T 4 dout Y T AdTH &4
& A EA fmz - AAN £FH]L Ae] 4
o2 A7 o|Fol thdte] ATE oA eF HFE
At A7ATE B4 FTRHEAAE FA T A

oA A3 53 33 A9 Sl glod o
Ax Aygeis ojodeld £3) B & Ax Ao A
22k uEAq Wz 43 Yoz WHY F 8l
t}, 4%3 A BZ%E Hodgson 3 Stock'Ve] EAZH o=
WA A7 Aukgae] A3 Al 2 gl An
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