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— Abstract —

Clinical Study of Vascularized Osteocutaneous Fibular
Transfer to the Tibia

Kwang Suk Lee, M.D., Hak Yoon Kim, M.D.,
Ki Hoon Kang, M.D., Jae Hak Shim, M.D.

Depariment of Orthopedic surgery, College of Medicine, Korea University Hospital, Seoul, Korea

Recent advances in microsurgery have made it possible to provide a continued circula-
tion of blood to the grafted bone 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.

We reviewed 34 cases of vascularized osteocutaneous fibular transfers to the infected
tibial defect complicated with skin defect, which were performed from May, 1982 to
January, 1992, and the {following results were obtained :

1. Despite of uncontrolled bone infection with skin defect, the vascularized osteocutaneous
fibular flap transfer could be performed.

2. In the vascularized osteocutaneous fibula transfer, the patency of anastomoses could be
indirectly monitored by observing the color of the skin flap.

3. The vascularized fibula had been hypertrophied with bony union during the follow-up
period of 13 months to 6 years and 4 months (average, 30 months) and there was no
resorption of the grafted fibula.

4. There was no fracture of the grafted fibula in partial resection of involved tibia.

5. The hypertrophic potentiality of grafted fibula could be inhibited by the infection status
as operation site.

Key Words : Vascularized osteocutaneous fibular transfer.
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Fig,. 1-A

Fig.1-B
Fig. 1-A. Cross-section to show the relationships of the peroneal artery in mid-calf, with one of cutaneous branches
passing through the anterior edge of soleus to reach the deep fascia.

Fig. 1-B. Diagram to show the cutaneous branches of the peroneal artery penetrating the soleus and entering the skin

flap.



Fig. 2-A

Fig.2-B

Fig.2-C

Fig. 2-A, 2-B and 2—C. Diagrams showing the peroneal artery and vein (below) and the patterns of the arterial bran-

ches to the skin, subcutaneous tissue, and muscle on the lateral side of the leg.

Fig. 2—A. Type-A branches, located in the proximal third of the leg, penetrate and pass through the peroneus longus or

soleus (broken lines.)

Fig. 2-B. Type-B branches, located through the whole extent of the leg, pass between the soleus ad peroneal muscles

and give off branches to the adjacent muscles.

Fig. 2-C. Type-C branches, located in the middle and distal thirds of the leg, have the same course as the Type-B

branches but have no muscular branches.
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Fig. 3. Skin marking at the donor site.
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ig. 4. The vascularized fibular flap connected with the
peroneal vessels.
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Fig. 5. Isolated vascularized osteocutaneous fibular flap.
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Table 1.

Clinical data of patients.

Iniured Size  Length Artery (No.) Vein (No.) . .
Case Age Sex J, of flap of graft anastomosed anastomsed Op e.ratxon Isc%nenua
Site R .. time time
(cm) (cm) recipient-donor recipient-donor
1 43 M Rt. 15X 3 14 ATA-PA GSV(2)-VvC(2)  5H 30M 3H
2 42 M Lt 8X3 20 ATA-PA GSV(1)-VC(1)  6H 10M 2H 24M
3 29 M Lt. 137 15 PTA-PA VC(2)-VC(2) 6H 2H 50M
4 25 M Lt. 10X3 18 PTA-PA GVC(1)-vC(2) 5H 2H 15M
vC(1)
5 46 M Rt. 14X6 14 PTA-PA GVC(1)}-VC(2)  4H 50M 1H 50M
vC(1)
6 19 M Rt. 13X5.6 16 PTA-PA GVC(1)-vC(2)  6H 25M 1H 3IM
V(1)
7 26 M Lt 15X8.5 17 PTA-PA GvVC(1)-vC(2) 7H 5M 3H 10M
VC(1)
8 37 M Rt. 9%3 15 PTA-PA VC(2)-VC(2)  5H 40M 2H 50M
9 2 M Rt. 10Xx2.5 12 PTA-PA VC(2)-VC(2) 5H 20M 2H 35M
10 37 M Rt. 19%6 19 PTA-PA GvVCc(1)-vc(z) 7H 2H 42M
vC(1)
11 3 M Lt. 17X9 15 PTA-PA VC(1)-VC(1)  6H 30M 3H
12 31 M Rt. 15X 7 17 PTA-PA GVC(1)-vC(2) 5H 3H 20M
VC(1)
13 % M Rt. 7X10 18 PTAPA GVC(1)-VC(2)  6H 20M 2H 33M
VC(1)
14 26 M Lt 13.5X55 16 PTA-PA GVC(1)-VC(1)  6H 30M 2H 42M
15 40 M Rt. 14.5X%5 16 PTA-PA VC(2)-VC(2) 6H 2H 12M
16 19 M Lt 15%8 21 PTA-PA GVC(1)-vC(1) 7H 15M 3H 3M
17 21 M Rt. 5X5 15 PTA-PA GVC(1)-vC(2)  sH 2H 4M
vC(1)
18 3 M Rt. 7X5 14 PTA-PA vC(2)-VC{2)  5H 30M 2H 35M
19 33 M Lt 17X7 14 PTA-PA GVC(1)-vC(2)  5H 35M 1H 52M
vC(l)
20 47 M Lt 6.7X3.9 145 PTAPA GVC(1)»-vC(1)  SH 1H 3M
21 33 M Lt 85X45 14 PTA-PA GVC(1)-vC(2) 6H20M  Z2H
VC(1)
22 40 M Lt . 10X55 18 PTA-PA VC(1)-vC(2z) 6H 2H 48M
23 52 M Rt. 21X7 23 PTAPA GVC(1)-VC(1)  5H 25M 1H 57M
24 32 M Rt. 17X7 22 PTA-PA GVC(1)-VC(1)  5H 30M 1H 54M
25 25 M Rt. 8X9 15 PTAPA GVC(1)-vC(1) 4H 15M 1H 55M
26 59 F Rt. 12X6 17.5 ATA-PA VC(1)-vC(1)  4H 40M 1H 45M
27 42 M Rt. 8X3 14 PTA-PA GVC(1)-vC(1)  3H 20M 1H 39M
28 39 M Lt 11X6 18 PTA-PA vCc(1)-ve(1) sH 3H 15M
29 59 M Rt. 12X9 16 PTA-PA GVC(1)-vC(1)  5H 24M 1H 50M
30 24 M Rt. 14X7 15 PTA-PA GVC(1)-VC(1)  4H 45M 1H 45M
31 31 M Rt. 11%6 10.5 PTA-PA GVC()-VC(1) i 3H
32 5B M Lt.  15X8 15 PTAPA GVC(1)-VC(1)  5H 20M 2H 18M
33 3/ M Lt. 16X9 14 PTA-PA VC{2)-VC(2)  5H 30M 2H 10M
34 50 M Lt 20%6 20 ATAPA VC(1)-VC(1)  5H 45M 2H 40M

ATA : anterior tibial artery

GSV : greater saphenous vein H :hours

PTA : posterior tibial artery VC:vena comitantes
PA : Peroneal artery

M : minutes
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Table 2. The amounts of hypertrophy of the grafted fibula

Case 6M (cm®) 12M (em®)  18M (cm?)

3 6. 60 9.90 13.20

4 14.70 25.75 47.76

6 6.03 9.04 12.06

9 0.55 13.19 . 15.83
1 9.90 19.78 36. 27
12 ©9.45 20. 82 22.92
13 11.87 35.60 47.48
14 3.0l 15.07 24.12
15 3.27 9.80 21.10
17 16.48 47.10 57.75
28 2.70 4.95 5.65
29 1.04 13.21 16. 68
Total 85.6(7.13) 224.21(18.68) 320.82(26.74)
(Average)
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Table 3. Complications after vascularzed osteocutaneous

fibular transfer

Complication No. of cases
Intraopeative arterial thrombosis 1
Immediate arterial thrombosis 2
venous thrombosis 1
Late grafted fibular fracture 12(15)
(No. of cases)
focal skin necrosis 4
flexion ‘contracture of the
great toe at donor site
delayed union 2
nonunion 1
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Fig. 7-A. Preoperative clinical feature shows exposed plate and necrotic bone.

B. Preoperative X-ray shows comminuted fracture of the tibia which was fixed internally with plate and screws.
C. Postoperative X-ray.

D. Postoperative 1-year and 5-month X-ray shows solid union and hypertrophy of the grafted fibula.



Fig. 8-A. Preoperative and postoperative X-rays.
B. Postoperative 6-month X-ray shows that screws were removed and intramedullary nailing was performed at

proximal site.
C. Postoperative 16-month X-ray shows fracture of grafted fibula at distal portion.
D. Postoperative 32-month X-ray shows solid union and hypertrophy of the grafted fibula and union of reci-

pient’s fibula fixed and screws with bone graft.



Fig. 9. Diagram showing the fibular graft and its vascu-
lar pedicle together with the buoy flap.
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