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Reconstruction of Large Bone Defect after Wids Segmental Resection of
Long Bone Tumors Using the Free Vascularized Fibular Graft

Myung Chul Yoo, M.D., Duke Whan Chung, M.D., Jung Soo Han, M.D.
and Moon Ho Shin, M.D.*

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

In certain low-grade malignant tumors and tumors that have a frequent recurring ten-
dency in long bone, the wide segmental resection can cure and prevent to recur. But a main
problem is prserving of bony continuity in bony defect site due to wide segmental resection.

The traditional bone graft have the high incidence in non-union, malunion, delayed union,
bony reabsorption, stress fracture despite long immobilization and stiffness of adjacent joint.

We have attempted to overcome these problems by using a microvascular technique to
transfer the fibula with its peroneal vascular pedicle as a living bone graft. From February
1980 to August 1986, we tried the reconstruction of wide bone defect after segmental resec-
tion at long bone tumors in 10 cases, using Vascularized Fibular Graft. The types of tumors
were malignant fibrous histiocytoma in 2 cases, fibrous dysplasia in 2 cases, simple bone cyst
in 1 case, giant cell tumor in 2 cases, cavernous hemangioma in 2 cases and multiple exo-
stosis in 1 case.

An average follow-up was 48 months, average bone defect after wide segmental resection
of lesion was 12.3cm.

These all cases revealed the good bony union in average 4.5 months, the free ambulation
without external immobilization was got in average 6 months. And we got the wide range
of motion of adjacent joint without recurrence and serious complications.

Key Words : Reconstruction, Vascularized fibular graft.
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Table 1. Case summary

Case No. M/F Age Diagnosis Site Bony defect
Case 1 F 32 MFH Tibia 1lcm
Case 2 M 17 Fibrous dysplasia Humerus 18
Case 3 F 4 Simple bone cyst Humerus 10
Case 4 F 27 Giant cell tumor Radius 18
Case 5 M 22 MFH Humerus 15
Case 6 F 29 Giant cell tumor Tibia 9
Case 7 F 2 Cavenous hemangioma Radius 10
Ulna 10
Case 8 M 6 Fibrous dysplasia Tibia 14
Case 9 F 7 Multiple exostosis Ulna 8

*MFH. : Malignant Fibrous Histiocytoma.

*Bony Defect . Bony Gap after wide segmental ressection.
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Fig. 1-A). 32 years old female with painful swelling on distal tibia since 4 months. X-ray re-
vealed the sever destruction of cortex at distal third of tibia. 1-B) Post-operative, vascularized,
grafted fibula was inserted into intramedullary canal in proximal and distal part. 1<C) 8 mon-
ths after operation, revealed the surrounding callus formation at proximal and distal area.
1D) 18 months after operation, the graft fibula was appeared the stable, and normal tibial

shaft.
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Table 2. Clinical summary during the follow-up after the resection and VFC

Bony defect

after resection

Case
No.

Radiologic
union

ambulation

Free Follow-up

Result

Case 1 1lcm

Case 2 18cm po.

. Case 3 10cm po.

Case 4 18cm po.

Case 5 15cm po.

Case 6 9cm po.

Case 7 10cm(radius) po.

10 cm(ulna)

Case 8 1l4cm po.

Case 9 8 cm po.

po. 8 months po.

4 months po.

3 months po.

3 months po.

7 months po.
3 months po.

2 months po.
po. 9 months po.

2 months po.

4 months po.

8 months 96 months

5 months 92 months

3 months 93 months

4 months 43 months

9 months 12 months
9 months 37 months

9 months 26 months
9 months 23 months

3 months 17 months

4 months 48 months

*Good union
-Hypertrophic
-No LOM.
-Good union
‘Hypertrophic
-Elbow,
-Good union
-Slightly limited

0°~100°

abduction of shoulder

+Good union
-Wrist, dorsiflexion ; 0°

volar flexion ; 40°
supination ; 60°
pronation ; 30°

*Union

-Elbow, 10°~80°

-Good union

-Knee, 10°~120°

+Good union

-No recurrence

- Wrist, dorsiflexion ; 20°

volar flexion ; 45°
supination ; 30°
pronation ; 20°

+Good union
+Hypertrophic
-Good union
-Well growth
+Wrist, no LOM
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Fig. 2-A). 27 years old female with sever painful swelling and palpable mass on distal forearm
and wrist joint. X-ray revealed large cystic change with thin cortex in distal uln radius, sca-
phoid, Tunate. 2-B) post-operative, replaced the bone defect with proximal fibula containing fi-
bular head and made a corrective osteotomy at proximal ulna. 2-C) 4 months after operation,
revealed the stable wrist joint and callus formation. 2-D) 1 year and 5 months after operation,
there was good union and stable wrist joint and no recurrence.
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Fig. 3-A). 2 years old female with large palpable mass on forearm since at birth. X-ray re-
vealed the multi-cystic lesion with sever bony destruction at distal radius and ulna. 3-B) In
initial operation, replaced the bony defect of ulna with left fibula. 3-C) In second, replaced the
radial defect in same procedure with right fibula. 3-D) 14 months after operation, there were
good bony union and no recurrence.

A B

Fig. 4-A). 6 years old female with multiple mass and curved deformity at distal forearm sin-
ce 3 years. revealed growth retardation at distal ulnar epiphysis. 4-B) Postoperative, grafted
the vascularized proximal fibula and epiphysis and shortened radius. 4-C) 1 week after opera-
tion, in. bone scanning the good uptake of isotpe was revealed. 4-D) 3 years and 10 months
after operation, there was good union, and well growth of graft epiphysis and good alignment.

BAce] U A2 H1E 2AY Vome YF  FL FTHUL ¥ 4 Usdm, A 24 g
wagaz o4k 449 KA4os 245  gdew amd $599dE 2 Ade ul
% ch(Fig. 3-B). o}(Fig. 3-D).
$F N ol 4v S BHEE Bz, -

Aol o8 9 aFolAst vpiAE Wu § H 4G9

299 SABAF 47 BALA AN 95 v 64 clob AR VAT H& WAL
T 2d% 0omE YRIAY AU o4sn oy 339 dEez Trud e Fi
bR KAHes 24 % 2% 498 427 = dusidch o84 414 A3 A2E 3
5, Aol EUHATKFig 30). 28 o 3 9F AAE, £ 4HE AN 2 2o
ANE oS F LAY Adld o AuBe o4 A EAT 4 ARz B4 47

— 866 —



,4:/9-_0_1 Qg AAA
2ejA JPe nejp

8 A 4 43
EEAPE PRESY
AH(Fig. 4-A).

AAEE 2F Y9 A A4S E=u
& Sy 85 Aol 40 143 B
JE SAE 430 e AAHGA,

FEe A3 uF 294 8eme AAUAA
wa}cﬁ PR AAR A7 BAL o143

2 FA) 2Bl ¥ FETEE A9F A%
GFAGTEE I8 2AAA. 14 o
2ol % AUe ATZA 2an Y] £
ST Fig. 4B). £F 1399 24474
ol Aul & HAo] AX FHHU4L F571 71
o} glo} o] Aju]Fe] AeloleE & 4 U
(Fig. 4-C).

$% 233 o|2AAY chulEge] Ao}
Aot A AL, £F 4AY Aol
A ol AM| 3 AEEE AP LFo] Axnd
EREE ol Fxn 9SS & 4 Ut

=3 33 10/0¥e]] A& 3} v] 23 Scanogram
oA AZo] Hl# 2cmAE Folro|} 7§ o)
dE WA ol 4% Fud 3 FuAY
£E9sdole A8 Aol Yglek(Fig. 4D).

o #

FFF A5EAL Wi SAHAA Y F
o]4]&-& ol &8 T AL A(Integrity)d &
ez 7t o)A Ao} AlA Y 7]"
& FAYel Uk AR, 22 ol 3
ko] A7 (Nature)s} o) F(Prognosis)el| ofz}
A Fol wre EAAL A A|stm g6,

FaF AT A AFole avbgolvy AA
$¢ A9 3 AL BAe] W] £49 2
o] &g Alqde Yo AA Y J5H A
ol e FALA(Integrity) & AT 4 Ut
= AA4 o Gl & FAT FY2 H
£ HAol+ A=xk(Amputation)s} B=7] &
o2 Aure] Ao} 75 RES HEH ol
Nilsonne(1984) 52 Foko] A9 Ao wz} 4
sutdlo] AAAARL F4Fo AAF A7t o
FFFo] 4ol nz7|(Brace)d] A4¢ FF
& up AAMZ53 AR FAE AR}

29 AS T fgFpelr Tl
" FEFSA A T3 L9tsst A
7HE oA R W4 E9H AAR AT ALE

o Wi ¥k 55 ARALEY AgelE B
o wet a Hole Ao T4A ssd
F AgE 20~70% 7R Marslan gl nie,
Parrish(1973)95.e F44 03 Au2e Al
W A A3 AY, g L*°1 AE3
HAA AW ARAZF Y AdgE oS =
o dtm, Ax F4Ade] Wi %—°ok°ﬂ o
HNAe azts Boe FHAAg Fdo 3
ek 2y FoFe] AR AAEFE A=
FAEY Aol FAEZ FA s, ol Hf
el 24H B4 FolAgole ol4F A
Hols Aol Yz Aol e el A
F 7 Foly HEFS o] Fo]4(Sliding Graft)
& o8 4 et ok £ud Yoz
2 715Ae] £48 BAED
® Pho(1981) %o oJ3ld o]& FojAle
A3 A 2 3(Creeping Substitution)g A3
Al Fo] PAEZ] wigol] 7 2AFTol
v 71?'%‘ T A7t n@ez <Ad AHHBA
FA ST 2AE 4 U ol FA Y &
A% 93] Huntington(1905)& daeo] T3yl
o] M| EE o] FAIA AHAFTY FFdH ¢
Aol -4"} FAEY A AEE vk ook
A5 FE o] 43 AZFojAle 19731 McCul-
lough and Fredrickson®9)8] A]x.=l¢] 7, Os-
trup and Fredrickson'®o] 7§} 3}lo}3 2 <o
do WRRAD ST o] 4FE
24 Azold Asde Adsict 3 &
Taylor(1975)'®2} Weiland, Daniel(1978)%Vo]|
o)&) 2@ e} 6o A AFE AFoEA YFol
Algol gt A7 S B AT 2
g7} E s]o] it

Agol Aol AHg" 4 Q& -‘?—Hi{- B, 5
T AEEel dAoy SE} FEFL 2 AA
o] uFF(Curvature)o} gle] 10cm o] 4+¢] ;g_a
ol = 7“?}74 e ohdeh ojHEe F
e WRE BEFHe ok 3]0 75}*4 175
Eoll = l-‘—°l 7b3 Ao

A E o] 4] FHo2E oAFUY FAE

7b 4% HE B3 d/RITEFE Lol B4 Fol
HeollAe] AP Aglo]l ALE 44 o}
8 FRe] = dold 4 Uckx Ao
v -] "4 2401 dgzyEg AYslo
°F o= WiAZEH 3 FEAT2E QAT 3
o) 713]7F Eobe 2ol otk

- 867 -



4 B

s oA FYe Fel e ol
LAY EF gl A Aul T o] EL o] §3}
of, Fokel FWAR® AAF A7 FAEY A
A& A3t oA A2 AEE AU

L A3pge] LAY TFdl AT FEAY
TAA F AR EAEL AT o g2 944
3 A8 + A

2. AgolHy zrRFe qiBEL FE
¥ BEETHAE 28 + A

3. AN EE ol & AAEE FHIS Ef
g 717k ®BE 58 2E 7 e Wad
dAst A AAY F 3o, & ALE
o] £& F%oll 3l AulF o]4z o] &7
£ % 52 Aoz Ardn

4. £ote) ARHRE TIY Wie 4FWL
233t (4T AAG vEF 2H9F AFH
€ AulE o] Aol o]fFozA ARA oY
€o] 733t

REFERENCES

1D HAel - AEA - SEE - ALF v F o
Alg2 XEF 2 F 49 ANAZEE o
AP A3l A, A16A A3Z, 678684,
1984.

2) oJ¥F - AEA - WA - I - o] FA L
ZE2 AE oJAEE o8¥ TFU4
A B. 3k 3 9 33} 3] 7], #1229 #2355, 489-
489-504, 1987.

3) Abdel-Rahman, H. and Agiza, D.S. : Treai-
ment of Tibial Osteomyelitic Defects and
Infected Pseudoarthroses by the Hunting-
ton Fibular Transference Operation. J.
Bone and Joint Surg., 63-A : 814-819, 1981.

4) Berggren, A., Weiland, A.J. and Ostrup,
L.T.: Bone Scintigraphy in Evaluating
the Viability of Composite Bone Grafts
Revascularized by microvascular Anasto-
mosis, Conventional Autogenous Bone
Grafts, and Free Non-Revascularized Pe-
riosteal Grafts. J. Bone and Joint Surg.,
64-A : 799-809, 1982.

5) Campanacci, M. and Costa, P. : Total Re-

section of Distal Femur of Proximal Ti-
bia for Bone tumor. Autogenous Bone
Grafts and Arthrodesis in Twenty-six
Cases. J. Bone and Joint Surg., 61-B : 455-
463, 1979.

6) Campbell, C.J. and Akbarnia, B.A. : Giant-
Cell Tumor of the radius Treated by
massive resection and tibia Bone Grafis.
J. Bone and Joint Surg. 57-A :@ 982-986,
1975.

7) Chacha, P.B, Ahmed, M. and Daruwall,
J.S.: Vascular Pedicle Graft of the Ipsi-
lateral Fibula for Non-union of the Tibia
with a Large Defect. J. Bone and Joint
Surg., 63-B: 244-253, 1981.

8) Kingma, M.J. and Hampe, J.F. . The beha-
viour of blood vessels after exp;'rimental
transplantation of bone, J. Bone and Jo-
int Surg., 46-B: 141, 1964.

9) Lawson, T.L. : Fibular Transplant for Os-
teoclastoma of the Radius. J. Bone and
Joint Surg., 34-B: 74-75, 1952.

10) McCulough, D.W. and Fredrickson, J.M. :
Neurovascularized Rib Graft to Recon-
struct Mandibular Defect, Can. J. Otolar-
gngol. 2: 96, 1973.

11) Nasca, R.J., Fetter, B. and Goldner, J.L.:
Giant-cell tumour of Bone, J. Bone and
Joint Surg., 50-A : 1484, 1968.

12) Ostrup, L.T. and Fredrickson, J.M. : Dis-
tant transfer mastomoses, plast. Reconstu.
Surg., 54 : 274, 1974.

13) Nilsonne, U.: Limb-Preserving Radical
Surgery for Malignant Bone Tumors. Clin.
Orthp., No. 191 : 21-26, 1984.

14) Parrish, F.F. : Treatment of Bone Tumors
by Total Excision and Reolacement with
Massive Autologous and Homologous
Grafts. J. Bone and Joint Surg., 48-A :
968-990, 1966.

15) Parrish, F.F.: A Graft Replacement of
All or Part of the End of a Long Bone
Folloeing Excision of a Tumor J. Bone
and Joint Surg., 55-A : 1-22, 1973.

16) Pho, R.W. : Free Vascularized Fibular
Transplant for Replacement of the Lower

- 868 -



Radius. J. Bone and Joint Surg. 61-B:
362-365, 1976.

17) Pho, R.W. : Malignant Giant-Cell Tumor

of the Distal End of the Radius Treated
by a Free Vascularized Fibular Trans-
plant. J. Bone and Joint Surg., 63-A : 877-
884, 1981.

18) Taylor, G.L: Microvascular Free Bone

Transfer. A Clinical Technigues. Orthop.
Clin. North. Am. Vol. 8: 425-477, 1977.

19) Thomson, A.D. and Turner-Warwick, P.

K. . Skeletal Sarcomata and Giani-Cell
Tumor. J. Bone and Joint Surg., 37-B:
266, 1955.

20)

21)

22)

Weiland, A.J. and Daniel, P.K. : Microva-
scular Anastomoses for Bone Grafis in
the Treatment of Massive Defects in Bone.

J. Bone and Joint Surg. 63-A ! 98-104,

1979.

Weiland, A.J.: Current Concepls Review
Vascularized Free Bone and Transplanis.
J. Bone and Joint Surg. 63-A . 166-169,
1981.

Wilson, P.D. and Lance, EM. : Surgical
Reconstruction of the Skeleton Following
Segmental Resection for Bone Tumors.
J. Bone and Joint Surg., 47-A : 1629-1656,
1965.

- 869 -



	asd: 
	sad: 


