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— Abstract —

Treatment of Bone Tumor with Free Vascularized Fibular Graft

Soo Bong Hahn, M.D., Joung Hyuk Choei, M.D., Young Gon Koh, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine,
Seoul, Korea

In certain low-grade malignant bone tumors such as chondrosarcoma or frequent
recurrent benign bone tumors as ossifying fibroma, radical treatment may provide a good
chance for cure. And large bony defect after the radical treatment can be filled with the
massive bone graft. Recent advances in clinical microsurgery have made free vascularized
bone graft a clinical reality, and Taylor in 1975, first reported the technique of free
vascularized fibula graft for the reconstruction of large tibial defect with excellent clinical
results. '

We tried wide excision and free vascularized fibula graft in 5 patients with ossifying
fibroma and one patient with chondrosarcoma from January 1984 to December 1994 and
followed for more one year. The shortest bony defect was 7cm and the longest bony defect
was 20cm and mean bony defect was 13cm.

All patients were evaluated clinically and roentgenographycally on basis of functional
recovery and bony union. All patients showed satisfactory functional recovery with sound
bony union and showed bony hypertrophy. And, local recurrence was not seen.
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Table 1. Clinical summary of the patients treated by wide excision and free vascularized fibula graft

Case Age Sex - Diagnosis Location  Length of Grafted Bone  Length of Follow-up End Result
1 13 F ossifying tibia, shaft, 20cm 8yr 4mo sound bone union
fibroma left ' and hypertrophy
2 8 F ossifying tibia, shaft, 14cm 6yr 6mo sound bone union
fibroma right and hypertrophy
no local recurrence
3 5 M ossifying tibia, shaft, 13cm 9yr no local recurrence
fibroma left walking well
4 4 M ossifying tibia, shaft, 7em lyr 2mo no local recurrence
fibroma left walking well
5 5 M ossifying tibia, shaft, 14cm 6yr sound bone union
fibroma left and hypertrophy
6 35 M chondro- humerus, shaft, 1lcm 7yr 5mo sound bone union
sarcoma left . and hypertrophy
no local recurrence
Mean 13cm
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Fig. 1-A. A 13-year-old female with ossifying fibro-

ma op tibia shaft

1-B. Photomicrograph of histologic section of
case 1 shows the proliferation of fibrous
tissue and abundant osteoblasts

1-C. Immediately postoperative films show
grafted fibular

1-D. Eight years postoperatively, sound bone
union and hypertrophy were obtained
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A 8-year-old female with ossifying tibroma on tibia shaft
2-B. Immediately postoperative films show grafted fibula
Six years postoperatively, sound bone union and hypertrophy were obtained

\. A 8-year-old male with ossifyving fibroma on tibia shaft
Immediately postoperative films show grafted fibula

3-B.
C. Six years postoperatively, sound bone union and hypertrophy were obtained
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Fig. 4-A. A 35-year-old male with chondrosarcoma

on humerus shaft

4-B. Photomicrograph of histologic section of
case 6 shows abundant chondroblasts and
multinucleated cells

4-C. Immediately postoperative films show
grafted fibular

4-D. Seven years postoperatively, sound bone
union and hypertrophy were obtained

A7 2 AT WAV AF 3YBRAE ¥
P, BEN AT S5 WIS YA AT
AEdel A LA T4 AT

ZABFE o]AFe] FF E H
Heo] Add AAL HolA °J’5’J\'°‘:q =
olgsta) FAE BAE A3 TRo| 2T

Ak (Fig. 4- C, D).

ek

I

AEwe] AFFFgo|Y T4 Ade] MAF &
AZEFA ALL WA Y3t ZXH
Agol /M F& el v 2X7H A
(radical resection)& & A% 7le& AT &
gooz e Mo X889 JITE FAE F

v



e, A% AA<(wide resection) ¥ A7 A
= [o]

2 ZZ24ES diAse o] UdAREE B
gith. 19529 Lawson™& 8F Y¢jio] wAg 1
Aol ARMEZTAN HaTe BES] AT
B ZHEE o4 F2 AFE Idn BEx
sl 19653 Wilson 9 A5kl AdZ:%¢
328l o], HlFol, ZAF 4 dEHE9 o
%o (sliding graft) 5% ©]&3 FHY HAle
T FolAE Algdt= W disle rl&3Nch
=3, Edudd oshd 19759 Campbell® 2 63
9 AExe MFWNA HFEFH daHE #
7}ol A& (corticocancellous autograft) S Al3s}
o Aol Tty Hudic

AT BAEE 2AAR] BoHER Aske
tl= o]l &o] A3 XF(creeping substitution)
9 BRE AX A2 A 02 qr1A
FAALE WEstn Yot F.F. Parrish(1966)""”
€ 9 AAeF nAHA Bl AlPBA g
2 F gle BAHLE FE5 (bone resorption)
o wrE olAlFe] FA, o|9d &FT-olaF A}
o9l 24 ¥ NAFEE AXFsA.

ol3igt EAHE MAsk] At @RI} AE
ol go] Bol AlEHo] AT} 19744 Ostrups
Fredrickson'®2 $E430A AR 5F o2
=& Adstd 7HEEAl 2l #RHD EFR/F
&0 Egtie 43 Basgen, 19759 Tay-

or & FHHE nFolH e e Al Al

boeed

AL #F3a 127019 TREE FNEE #FE
Utk BadtdAA, AFolee FHPom 31
2l Zolgd HlFA BHAZY FAERH
AXoR AT F glon, JAH 2EH 2
o] da FHFol mAAHA Fo|AH) w2,
A&l Adsitzte 4HQ Fol2ozg Ef
to] o] fold 4 gle Aol dthn Easii,
T O'Brien $7°% FE24ARGAN PZoldo] F
5

e oo > -y B

9

(]

=]

AFel thdle] Aol Zsicta Busiic). 1981
d Weiland™** & @32 u)F 0|24 o|&
BjFL& %)=& (compact bone) o], 3127 Fol4
PrEol2) ol B4 Qe ol2lg Fe] IAE: ¢
Al ARQEFR QXHe F3BA X (creeping sub-

stitution) < AXA &1, A FEXFHHE A
A ZH3o] olFolAYm B
19839 Chen® Yan'W& H|ZFo] XdIFolxm

At

AE oldEd A" £ SlE F=(donor
bone) ZX e HlE, 5IF ZE 5ol /I Wl A
£\ AF53 539 359 7+2E 54 Wi
10cm o]’ge] FHEo= Algo] Fsl FH=<
FHAG Ao HE9 AE oldEo] AU A
o8 g8A girh

olg} o] HE FH3 B ATr dHE
Zofoli} Tah Ado] WA FHEFT A I
9l AAE F A7 6enol ] ARt AL w4
FE2 o83 FERRE HF oXeE NPT
Al T2 22 A3e] glvka & 4 3l

1) Fa Age] A},

2) °olA&Ze F4vt A ¢ A% ERHEE &
< F USE BEE TRE 71T Bl 7] AFH
37} 7Fssth

3) 2AYE TAL(Bm o)) AR Fe=
=8d = ATt

4) o149 o g2 FFo| A},

5) ol4| &9 H|F7} dojdth

AAES] AT Aol AT FAASTEY
294 AA%F 58 AexY 9 ST &
£F 18004 HaAR9e FEAEAsT A A
T A& W3l vAFES o4 FEEER
Z} | Fol &S AFste FAIREAT 62 BTl
A o] nFe) &A FTHEF R NI &F 10
ALAA 12709 Alolel deligen, ¥ Add
AZL Bolx gkt TAAH /T2 TEAA
233 APPA] gon 154 0]Fol= T8 A
Z Aol AL glov, Fate] Aol 154179
Avkzolt} FEY HAE T AL rhsiel
omw Fgo F7|FeR Hollth owh, F&H

YL 1Y A T BHulo] AexA FEH
A Ao wrZo] A AL ¢4 JlEE T

ded, AREY AP 2sd PFEE o
& 8 B2 u)F o2& 15401 A Al

Hr ol

o Ay %



stof el FARE A3} W] ALY 27
ik,

2 £

B dAdigta e FPgaAstamdAA
1984 1928 19943 12971x) Z9EA HFF
(ossifying fibroma) 52, 9&%5% (chondrsar-
coma) 1394 B9 BAEF FARE 92
old&g AR, AddA FATFAI o]
TR oldF HFE #EE F UMen, H
Weol Ade Aol gl AAEQ AP o3
A AR o FUolu i o] WIHE I
Zoole FE9 AT AU A AL
sl HASES o] 8% FEUFARE ¥E o]4
o] Ade WA, FRKE, FWF, JITHA T
WA F3irta AzErt

53 AFZ 2 vFd FE Wle 94 AKF
dlA, 154 ojde] =& stE/ 8 735 VA
FEg ol 83 F AR v Foj2 o] Tt

Azt i),
REFERENCES

1 NAY, 324, g, 2&F  ¥F Hg=2 A
2T 2T 495 A AXFT. AFFILFHEIA.
16V A3E, 678-684, 1984.

2) #%4, A9, I, JA8E, 2&A : Peroneal
Buoy Flapdl si&8ta fxo] i@ A+, dd
2] 338}3] 2] 24:565-570, 1989.

3) o, wa¢, A : AME R AT RN
Q47 nF ABHELHAA, 22:296-303,
1987.

4) FeY 0 AATE ITE F/RH YIolH, A
A& ojaldkE =], 19:751-756, 1984.

5) @R, wE, A4 : gy 4o o
& sixle] A, WPEFANA], 22:872-878,
1987.

6) A5E, AFF : vAFEE o} 8T A Ade
314 & 9| 81 3] X, 26:554-561, 1991.

7) Berggren A, Weiland AJ and Ostrup LT : Bone
Scintigraphy in Evaluating the Viability of Compo-
site Bone Frafts Revascularized by Microvascular
Anastomoses, Conventional Autogenous Bone

Grafts, and Free Non Revascularized Periosteal
Grafts. J Bone and Joint Surg, 64-A:799-809, 1982.

8) Campanacci M and Costa P : Total Resection of
Distal Femur or Proximal Tibia for Bone Tumor.
Autogenous Bone Grafis and Arthrodesis in Twenty
six Cases. J. Bone and Joint Surg, 61-B:455-463,
1979.

9) Campbell CJ and Akbarnia BA : Giant Cell Tumor
of the Radius Treated by massive resection and
Tibial Bone Graft. J. Bone and Joint Surg, 57-
A:982-986, 1975.

10) Chacha PB, Ahmed M and Daruwall IS : Vascular
Pedicle Graft of the Ipsilateral Fibula for Nonun-
ion of the Tibia with a Large Defect. J. Bone and
Joint Surg, 63-B:244-253, 1981.

11) Hents VR and Pearl RH : The Irreparable Free
Flap : Skeletal Reconstruction by Microvascular
Free Bone Transfer. Annals of Plastic Surg, Vol.
10, pp.36-54, 1983.

12) O'Brien B, Mcc. et al : The microsurgical revascul-
arization of resected segments of tibia in the dog. J.
of Bone and Joint Surg, 60-B:100-140, 1941.

13) Lawson TL : Fibular Transplant For Osteocla-
stoma of the Radius. J. Bone and Joint Surg, 34-
B:74-75, 1952.

14) Nilsonne U : Limb Preserving Radial Surgery for
Malignant Bone Tumors. Clin. Orthop. No. 191:21-
26, 1984.

15) Ottolenghi CE : Massive osteo and osteoarticular
Bone Grafts. Clin. Orthop. No. 87:156-164, 1972.

16) Ostrup LT and Fredrickson JM : Distant Transfer
of a Free Living Bone Graft by Microvascular
Anastomoses. Plast. and Reconstr. Surg, 54:274-
285, 1974.

17) Parrish FF : Treatment of Bone Tumors by Total
Excision and Replacement with Massive Auto-
logous and Homologous Grafts. J. Bone and Joint
Surg, 48-A:968-990, 1966.

18). Parrish FF : Allograft Replacement of All or Part of
the End of a Long Bone Following Excision of a
Tumor. J. Bone and Joint Surg, 55-A:1-22, 1973.

19) Chen ZW and Yan W : The study and clinical
application of the osteocutaneous flap of fibual.
Microsurgery, 4:11-16, 1983.

20) Pho RW : Malignant Giant Cell Tumor of the
Distal End of the Radius Treated by a Free
Vascularized Fibular Transplant. J. Bone and Joint
Surg, 63-A:877-884, 1981.

21) Taylor GI: Microvascular Fee Bone Transfer. A



Clinical Techniques. Orthop. Clin. North. Am. Bol. massive Defects in Bone. J. Bone and Joint Surg,

8:425-477, 1977. 61-A:98-104, 1979.

22) Weiland AJ, Daniel RK and Riley LH, Jr : Appli-  24) Weiland AJ : Current Concepts Review Vasculariz-
cation of the Free Vascularized Bone Graft in the ed Free Bone and Transplants. J. Bone and Joint
Treatment of Malignant or Aggressive Bone Tumors. Surg, 63-A:166-169, 1981.

John Hopkins med. J. Bol. 140 No. 3, pp. 85-96,  25) Wilson PD and Lance EM : Surgical Recpnstruc-
March, 1977. tion of the Skeleton Following Segmental Resection

23) Weiland AJ and Daniel RK : Microvascular for Bone Tumors. J. Bone and Joint Surg, 47-A:

Anastomoses for Bone Grafts in the Treatment of 1629-1656, 1965.



