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Free Vascularized Osteocutaneous Fibular Graft to the Tibia

Kwang Suk Lee, M.D., Jong Woong Park, M.D.,
Kyoung Hwan Ha, M.D., Sang Seok Han, M.D.

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

We have evaluated the clinical results following the 46 cases of free vascularized osteocuta-
neous fibular flap transfer to the tibial defect combined with skin and soft tissue defect, which
were performed from May 1982 to January 1997.

Regarding to the operation, flap size, length of the grafted fibula, anastomosed vessels, ischemic
time of the flap and total operation time were measured. After the operation, time to union of
grafted fibula and the amount of hypertrophy of grafted fibula were periodically measured through
the serial X-ray follow-up and also the complications and results of treatment were evaluated.

In the 46 consecutive procedures of free vascularized osteocutaneous fibular flap transfer, initial
bony union were obtained in the 43 grafted fibulas at average 3.75 months after the operation.
There were 2 cases in delayed unions and 1 in nonunion. 44 cutaneous flaps among the 46 cases
were survived but 2 cases were necrotized due to deep infection and venous insufficiency. One
necrotized flap was treated with latissimus dorsi free flap transfer and the other was treated with
soleus muscle rotational flap. Grafted fibulas have been hypertrophied during the follow-up periods.

The fracture of grafted fibula (15 cases) was the most common complication and occurred at
average 9.7 months after the operation. The fractured fibulas were treated with the cast immobi-
lization or internal fixation with conventional cancellous bone graft. In the cases of tibia and fibula
fracture at recipient site, the initial rigid fixation for the fibula fracture at recipient site could pre-
vent the fracture of grafted fibula to the tibia.
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Fig. 2-A.‘Postoperativve X-ray shows grafted free osteocutaneous fibula. )
B. Postoperative 18 months X-ray shows solid union and hypertrophy T
of the grafted fibula. SR



Table 1. Clinical data of patients

Artery anastomosed

Vein anastomosed

Ischeminc time

Ca‘se Age Sex Site Sizeof Flap(cm) Lengh of graft(cm) Recipient-Donor Recipient-Doror Op time
1 48 M R 15X3 14 ATA--PA GSV(2) - VCQ2) SH3mM 3H
2 42 M Lt 8X3 20 ATA - PA GSV(1) - VC(1) 6H 10M 2H24M
329 M Lu 13X7 15 PTA--PA VC(2)- VC(2) 6H 2H50M
4 25 M L 10X3 18 PTA - PA GSV(1)- VC(Q2) 5H 2H15M
VC(1)
5 46 M Rt 14X6 14 PTA--PA GSV(1)-VC(2)  4H50M 1H50M
V()
6 19 M Rt 13X5.6 16 PTA--PA GSV(1)-VC(@2)  6H250M 1H3IM
VC(1)
7 2% M Lt 15X8.3 17 PTA --PA GSV(1)- VC(2) TH5M 3HIOM
VC(1)
8§ 37 Rt. 9X3 15 PTA --PA VC(2)- VC(2) SH 40M 2H50M
9 26 M Rt 10X2.5 12 PTA--PA VC(2) - VC(2) 5H 20M 2H35M
10 37 M R 19X6 19 PTA--PA GSV(1) - VC(2) H 2H42M
VC(1)
1 33 M L 17X9 15 PTA--PA VC(1) - VC(1) 6H 30M 3H
2 31 M R 15X7 17 PTA--PA GSV(1)- VC(2) 5H 3H20M
vC(1)
13 3 M Rt 7X10 18 PTA--PA GSV(1)-VC(2)  6H20M 2H33M
vC(1)
14 2 M L. 13.5X5.5 16 PTA--PA GSV(1)-vC(1)  6H30M 2H42M
15 40 M R 14.5X5 16 PTA--PA VC(2)- VC(2) 6H 2HI2M
6 19 M Lt 15X8 21 PTA--PA GSV(1)- vC(1) 7H I5M 3H3M
17 21 M Rt 5X5 15 PTA-PA GSV(1)- VC(2) 5H 2H4M
18 34 M R 7X5 14 PTA--PA VC(2)- VC(2) 5H 30M 2H35M
19 33 M Lt 17X7 14 PTA--PA GSV(1)-VC(Q2) 5H32M [H52M
20 47 M L 6.7X39 145 PTA--PA GSV(1)- VC() 5H 1H3M
200 33 M Lt 8.5X4.5 14 PTA--PA GSV(1)- VC(2) 6H 20M 2H
VC(1)
2 40 M L 10X5.5 18 PTA--PA VC(1)- VC(2) 6H 2H38M
23 52 M Rt 21X7 23 PTA - PA GSV(1) - vC(1) SH25M 1H5T™M
24 32 M R 17X7 2 PTA--PA GSV(1) - V(1) SH 30M {H54M
25 25 M R 8X9 15 PTA--PA GSV(1)-VC(l)  4HI5M 1H55M




Table 1.

Case Age Sex Site Sizeof Flapcm) Lengh of grafi(cm) Afr{tz?i, p?:r?ts-tl(;?r?(j:d \;?:i;[;s:j)rzf;erd Optime  Ischeminc time
26 59 F Rt 12X6 175 ATA - PA VC(1) - VC(1) 4H 40M [H45M
217 42 M R 8X3 14 PTA --PA GSV(1)- VC(1) 3H20M 1H39M
2 3 M Lt 11X6 18 PTA --PA V(1) - VC(1) SH 3HI5M
29 %9 M Ru 12X9 16 PTA --PA GSV(1)-VC(1) . SH24M {H50M
30 24 M R 14X7 15 PTA--PA GSV(1)- VC(1) 4H 45M 1H45M
31 31 M R 11X6 105 PTA --PA GSV(1)- VC(1) 6H 3H
2 3 M L 15X8 15 PTA--PA GSV(1)- VC(1) 5H20M 2H18M
3 3 M L 16X9 14 PTA --PA VC(2)- VC(2) 5H30M 2HIOM
¥ 58 M L 20X6 20 ATA-PA VC(1)- VC(H) 5H45M 2H40M
33 28 M Lt 17X9 17 PTA --PA GSV(1) - VC(1) 5H 35M 3H10M
3% 4 F L. 12.5X5 17.5 PTA --PA VC(2)- VC(2) SH 2HIOM
37 3 M L 45X38 13 PTA - PA GSV(1)- VC(2) 4H 30M 2H
3% 32 M Lt 15X9 19 PTA - PA VC(I) - VC(H SH 12M 1H10M
9 30 ML 95X45 15 PTA --PA GSV(1)- VC(1) 6H 30M 2HISM
40 46 M Lt 17X12 20 ATA --PA VC(1) - VC(1) SH 2HM
41 66 M Lt 9X3 16 PTA--PA GSV(1)- VC(1) SH 2H3M
2 28 M R 19X10 18 PTA--PA GSV(1) - VC(2) 4H 24M 2H35M

VC(1)
43 15 M L oX12 15 PTA--PA VC(I) - VC(D) SH55M 3H
4 19 F L 17X12 21 PTA --PA VC(1) - VC(1) 6H 30M 2H10M
45 4 M Rt 14X7 21 ATA --PA GSV(1)- VC(1) 5H 2H3IM
46 21 M Ru 8X1.5 14 PTA--PA GSV(1)- VC() SH25M 2H58M
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Table 2. The amount of hypertrophy of the grafted fibula

Case Sex/Age Fibula length(cm) 6 months(cm?) 12 months(cm?) 18 months(cm?)

3 M/29 15 6.60 9.90 13.20

4 M/25 18 14.70 25.75 47.76

6 M/19 16 6.03 9.04 12.06

9 M/26 12 0.55 13.19 15.83

1t M/24 15 9.90 19.78 36.72
12 M/31 17 9.45 20.82 2292
13 M/35 18 11.87 35.60 47.48
14 M/26 16 3.01 15.07 24.12
15 M/40 16 3.27 ’ 9.80 21.10
17 M/21 15 16.48 47.10 57.75
28 M/39 18 2.70 495 5.65
29 M/59 16 1.04 13.21 16.68
32 M/53 15 6.12 9.19 12.25
33 M/35 14 15.83 18.47 21.11
34 M/50 20 9.42 18.84 18.84
36 M/46 13.5 2.33 6.99 11.66
44 M/19 21 7.92 35.62 35.62

“Total " 275.5 127.22 313.32 420.30

(Average) (16.2) (7.48) (18.43) 24.72)

Table 3. Complications and it’s treatments

Complications No. of cases Treatments(No. of cases)
Arterial thrombosis 4 Thrombectomy (4)
Venous thrombosis 2 Thrombectomy (1)
Thrombectomy & Vein graft (1)
Fracture of grafted fibula 15 13 24 (12) ; Long leg cast (9)
(No. of fractures) (17) O/R and I/F with bone graft (3)
23] 4 (2) ;Long legcast (2)
33 24 (1) ; Long leg cast
O/R and I/F with bone graft
O/R and I/F with bone graft
Focal flap necrosis 5 Skin graft (2)
Rotational flap (2)
Secondary suture (1)
Total flap necrosis 2 Latissimus dorsi free flap (1)
Soleus muscle rotational flap (1)
Delayed union 2 O/R and V/F with bone graft

Nonunion

O/R and I/F with bone graft
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Fig. 3-A. Stress fracture of the graft-
ed fibula is a most common
complication.

B. X-ray shows union and
hypertrophy of the grafted
fibula after internal fixation
and cancellous bone graft
for the fracture of grafted
fibula.
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