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— Abstract —

Treatment of Large Bone Defect with Vascularized Bone Graft

Moon Sang Chung, M.D., Geo Hyun Baek, M.D. and Tae Gyun Kim, M.D.

Department of Orthopedic Surgery, College of Medicine Seoul National University Seoul Korea

Choong Hee Won, M.D., Young Do Koh, M.D.

Department of Orthopedic Surgery, College of Medicine Chung—Buk National Universily

From 1981 to 1991, twenty one vascularized bone grafts had been performed for the
treatment of large bone defects of the extremities, with average follow-up of 65.4 months.
Fibulae were used in 15 patients including two cases of osteocutaneous flap; iliums in 5
including two of osteocutaneous flap, and osteocutneous rib in one. Ten of these patients
were treated for segmental defects derived from trauma or infection sequelae of long bones,
while eight for locally aggressive benign or malignant bone tumors; and three for con-
genital pseudarthrosis of tibia. The location of the lesions were 8 cases in tibia; 7 in
humerus ; 3 in forearm bone’ 2 in foot; and 1 in femur. The length of bone defects were
averaged as 10 cm, ranging from 3 to 17.5. In eighteen patients (85.7%), the operation was
successful. The duration from operation to bony union was average 5.1 months on
successful cases, and three of them needed additional procedures, such as bone graft and
electrical stimulation to promote bony union. Local recurrence was found in one case of
chondrosarcoma, resulting in AK amputation. Wound infections were noted each one case
on donor or recipient site. In five cases, the fracture of grafted bone, which united with

cast immobilization in four, occurred average 16.7 months after operation.
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Table 1. Etiology of bone defect.

Table 2. Location of bone defect

Location No. of cases

Humerus
Forearm bone
Femur

Tibia

Foot

Total 21
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Table 3. Donor sites and types of vascularized bone graft

Transfer
Donor sites Transposition Total
Osseous  Osteocut. flap
Fibula 11 2 2 15
Tlium 3 2 - 5
Rib - 1 - 1
Total 14 5 2 21
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Etiology of bone defect No. of cases HBA g, F—3to] 2o Ao ¥ 519}
Tumor 8
Benign Giant cell tumor 2 Table 4. Length of bone graft
Aneurysmal bone cyst 1
Malignant Chondrosarcoma 3 Donor site Length
Osteosarcoma 1 Average in centimeter(range)
Parosteal sarcoma 1 Fibula 11.0(5.0—17.5)
Trauma or Infection sequelae 10 Tlium 7.1(3.0—12.0)
Congenital pseudarthrosis, tibia 3 Rib 10.0
Total 21 Total 10.0(3.0—17.5)
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Table 5. Success rate evaluated by bone scan at postop-

erative 1 week or status of skin

Donor site Success Fail
{No. of cases) {No. of cases)

Fibula 12 3

Ilium 5 0

Rib 1 0

Total 18(85.7%) 2(14.3%)

NG 39, eAANE 22 A2 ol

ARG, BES Fa ARET SRS 2N

g, e AE 248 Az FAZIh
wehel A3t BAE FEFo2A 1404 o
A9 AZHFo] ALl VY 43

5
weg Adstan. o423y Bae g¥zesn
1

Qo YA Fo 59 REH Y82
guath. o4 2ol Fo| 5



Fig. 1. X-rays of the case L
A) A preoperative X-ray showed a bone defect of the tibia.
B) An immediate postoperative X-ray after vascularized osteocutaneous fibular bone graft.
C) 1 year and 6 months after operation. It showed well united host-graft junction.
D) Photograhps 2 years after operation. The patient was satisfied with the cosmetic result and able to walk

without brace or crutch.

16. 770 Qo) HAstg o, o5 4d & g

oz FHYL UL A%, 18E B84 A z #

B2 Y YyuHezs TFEE 4S5 UNF Table

6). . By FAaL o NaPieze 1) ¥



Fig. 2. case I : Giant cell tumor.
A) A preoperative X-ray showed a cystic mass on the distal end of radius.
B) DSA finding of 2 weeks after operation. It showed vague shadow of peroneal artery communicating with the
radial artery.
C) 6 months after operation. It showed well united host-graft junction.
D) A photograph 6 months after operation showed satisfactory ROM of wrist.
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Fig. 3-1. X-rays of an congenital pseudarthrosis of tibia.

A} A preoperative X-ray showed shortening and pseudarthrosis of tibia.
B) Immediate postoperative X-ray after vascularized fibular graft.
C) Bone graft and electrical stimulation was performed because of the failure of vascularized fibular graft, and

union was achieved 17 months later.
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Fig. 3—2..

A) The union was solid but marked shortening of the left lower leg was found at 4 years after bone graft and
electrical stimulation.

B) This leg length discrepancy was corrected by internal bone transport with Ilizarov instrumentation.

2 ol4sly] Eu 1 2YRE e e & 997 AdHdEFor PUe A FuE
Zo| 919 o4 wg go] WAWY ATE o4 A 1AM vFFE dW) WP
Sl & glrpemans Qg Z¢ A4 218 2 AbgaEE dPEHAs u5d wEA
Z 158004 BBS FARE oIANT, &F FAh wd MIL FuE

< % (peroneus longus)&



2o $2 4 o] 29 75«*50] 2ol 9t B el

e
2 T
38 % wz s,

zgsle olAdte 7§-r *é;‘o’% g = 97
o) Fof ¢ *‘_""(clubhand)-J X 8o olgdE &

())J\
okl R 3H u} Yopsa®, Hentz5oll of3ha gut
Q9] ¢ 5%lM $AF o] glo] HEFFHo
2 9L YAskeE 497t JoiH Fed Bz
g% FoA4L AFFITY. 28 AAE
AL e HF L FARE ALLE AdoA &
9 718L A% 4 gUth

AAA 71BAFY A8z AAdE Fatd 2
A ZojHerw cﬂfso%A A3E ol 84 &3

—

ob}n,m Zﬁ]g_ ;qﬂz], Z o} ?5‘233’& _'__1 A= o]
A%g o] 4 70~80%9 AFEC] Bi Hi vt

s o 33 9 147&/\3 AE AR Z 8=z

oM FAEA uZ o]&g AYHE ul, 29
e 2F 5L 7—1(74 RS A3 19
N 2R BfFol LAt &F L
*01444 ANAFE NPs £F 174L D
FEE 2L 5 ANHFig 3). AHA AZ 7}
4%41;-4 A% FER FRFEI BT DS
7t Ba AR 45 ddog AHgdE dRe
APA oz AFALANA 297t ol FEABA
olgl ¢ Mol AT £ 1 AFME F& 2
»E 7ltH6}7l oj#E ALz AU
S 3

)

IR

= = ~ =]
men Fatd A3 &g 859 Wie a4
o &7 N&E 7FeA 8ol 2
A2 F den, EhE 2 4
Wt oju)g} ot wR A L0
T ARE do] 3o
of &t a2 A ATE{E"] TRE A %
ZA¢9 Agde lizarov7i7lE &
ternal bone transport”7} Bol AMEE®, FFEA
% 3 2% 2dE9 3PdE T WA=t
mor prosthesis) & o] &8 X gHo] A5 AHg-Holl
we AR A F oldwe HEHAT AYH
He A¥olth X11} o] Ay og FH 2
AE o2&l HeFe Sem ol HFHAE AL,
3 Az A7 %2 2
Atz en, s5em ol

=
=95l 8 ARF A& FHT AER Tizarov

0 =
de T4 3

7171EE o8
#8 F49 2 FI

]A}.ﬁL} ZAA

g7t 7Hed Aoz Azdr.

10.

11.

12.

13.

. Anderson, KJ. :

REFERENCES

Congenital Pseudarthrosis of the
Leg. J. Bone Joint Surg., 58A :757, 1976
Ariyan, S. and Finseth, F. : The Anterior Approach
for Obtaining Free Osteocutaneous rib Crafts. Plast.
Reconstr. Surg., 62:676, 1978

Berggren A., Weiland A.J., and Ostrup L.T. : Bone
Scintigraphy in Evaluating the Viability of Composite
Bone Grafts Revascularized by Microvascular Anas-
tomosis, Conventional Autogeneous Bone Grafts, and
Free Nonvascularized Periosteal Grafts. J. Bone
Joint Surg., 64:799, 1982

. Brighton, C.T., Friedenberg, ZB, Zemsky, L.M.

and Pollish, P.R. : Direct Current Stimulation of
Non—union and Congenital Pseudarthrosis. J. Bone
Joint Surg., 57A :367, 1975

Bunke, H.J.,, Furans, D.W., Gordon, L. and Achauer,
B.M. : Free Osteocutaneous Flap from Rib to
Tibia. Plast. Reconstr. Surg., 59 : 709, 1977
Chung-Soo Han, Wood M.B., Bishop, A.T., and
Cooney, W.P., IIl : Vascularized Bone Transfer. 7.
Bone Joint Surg., 74A : 1441, 1992

Daniel, RK. : Free Rib Transfer by Microvascular
Amnastomosis. Plast. Reconstr. Surg., 59 : 738, 1979
De Boer, HH., and Wood, M.B. : Bone Changes in
the Vascularized Fibular Graft. J. Bone Joint Surg.,
71-B (3) : 374, 1989

Finseth, F., May. J. Jr. and Smith, R]J. © Compo-
site Groin Flap with Iliac-Bone Flap for primary
Thumb Reconstruction. J. bone Joint Surg., 584 :
130, 1976

Goldberg V.M., Shaffer JW., Field G, et al  Biol-
ogy of Vascularized Bone Grafts. Ortha. Clin. North
Am. 18 :197, 1987

Goldberg, V.M., and Stevenson, Sharon : Natural
History of Autografts and Allografts. Clin. Orthop.,
225 :7, 1987

Hagan, K.F. and Bunke, HJ. : Treatment of Con-
genital Pseudarthrosis of the Tibia with Free Vas-
cularized Bone Graft. Clin. Orthop., 166 : 34, 1962
Hentz, V.R. and Pearl, RH. © The Irreparable Free
Flap : Skeletal Reconstruction by Microvascular Free
Bone Transfer. Annals of Plastic Surg., Vol 10:
3654, 1983



14.

15.

16.

17.

18.

19.

20.

Jacobson, J.H. and Suarez, EL.  Microsurgery in
Anastomosis of small vessels. Surg., Forum, 11:
243, 1960

Kuts, J.E. and Thompson, CB. : Free Vascularized
Bone Grafts. Symposium on Microsurgery, A.A.O.S.
1254, 1979

Morrissy, R.T., Riseborough, E.J. and Hall, JE. ©
Congenital Pseudarthrosis of the Tibia. J. Bone Joint
Surg., 63B :367, 1981

Ostrup, L.T. and Fredrickson, ] M. : Reconstruc-
tion of Mandibular Defects after Radiation, using a
Free, Living bone Graft Transferred by Microvascu-
lar Anastomosts. Plast. Reconstr. Surg., 55 :563,
1975

Sutcliffe, ML.. and Fredrickson, JM. : The Treat-
ment of Congenital Pseudarthrosis of the Tibia with
Pulsing Elecromagnetic Field. Clin. Orthop., 166 :
45, 1982

Taylor, G1. and Watsen, R. . One-Stage Repair of
Compound Leg Defect with Free Revascularized
Flaps of Groin Skin and Iliac Bone. Plast. Reconstr.
Surg., 62 :494, 1978

Taylor, G.I. and Siber, S.J. . Free Vascularized

21.

22.

23.

24.

25.

26.

Transfer of Skin Flaps, Bone, Nerve, and Muscle.
Microsurgery, Williams & Wilkins Co., Ist ed. :
389, 1979

Taylor, G.I, Miller, CD.H. and Ham, FJ : The
Free Vascularized Bone Graft : A Clinical Extension
of Microvascular Techniques. Plast. Reconstr. Surg.,
55 : 553, 1975

Taylor, G.I. : Microvascular Free Bone Transfer.
Orthop. Clin. North Am., 8:425, 1977

Weiland A.J., Moore J.R., and Daniel RK. : Vas-
cularized Bone Autografts : Experience with 41 cases.
Clin. Orthop., 174 :87, 1983

Weiland, A.J. and Daniel, RK. . Microvascular
Anastomosis for Bone Grafts in the Treatment of
Massive Defects in Bone. J. Bone Joint Surg., 61A:
93, 1979

Weiland, A.J., Daniel, RK. and riley, LH. : Ap-
plication of the Free Vascularized Bone Graft in the
Treatment of Malignant or Aggressive Bone Tumors.
Johns Hopkins Med. J., 140 :85, 1977

Weiland, A.J. : Current Concepts Reviews : Vas-
cularized Free Bone Transplants. J. Bone Joint
Surg., 63A : 166, 1981



