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— Abstract —

Free Vascularized Fibular Transfer with Double Barrel Fashion

Duke Whan Chung, M.D.

Department of Orthopaedic Surgery, Kyung Hee University Seoul, Korea

Free vascularized fibular is the most usuful bony donor of the long bone reconstruction in recon-
structive microsurgical field. It has many benifits such as very strong strut tubular bone, very reli-
able vascular anatomy with large vascular diameter with long pedicle, minimal donor site morbity
too.

In that situations of the huge long bone defects in distal femur or proximal tibia, the defective
bony shape and strength of the transplanted fibular bone is not enough if only one strut of the fibu-
la is transfered. The bony circulation of the fibula has two ways, one from nutrient artery via per-
oneal artery through nutrient foramen which makes endosteal arterial network inside of the fibula,
another way is periosteal network through outside encircling vascular network of the bone which
distributed in muscle sleeves of the fibular diaphysis. Authors modified free vascularized fibular
bone graft with transverse osteotomy is made from the anterolateral aspect of the fibular shaft just
distal to entry of the nutrient artery. This produces two vascularized bone struts that may be folded
pararell to each other but that remain connected by the periosteum and muscle cuff surrounding
the peroneal artery and veins. The proximal strut is vascularized by both a periosteal and endosteal
blood supply, whereas the distal strut is vascularized by a periosteal blood supply alone. This pro-
cedure can call “doule barrel” free vascularized fibular graft.

We performed 7 cases of doule barrel fashined fibular transplantation on distal femur and proxi-
mal tibial large defects. Average bone union time takes 7 months from that procedure. There were
no significant bone union time differences between both proximal and distal struts. After solid
union of the transfered double barrel fibular graft, there were no stress fracture in our series. We
can propose double barrel free vascualized fibular graft is usuful method in that cases with very
large bone defect on large long bones especially metaphyseal defects.
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Fig. 1-A. Donor site preparation, extra long donor fibula harvested with preservation of muscle sleeve for maintain
periosteal circulation of the bone.

B. Harvested fibula was osteotomized at its mid portion, osteotomy should begins from opposite side of the
vascular pedicle for protecting vascular pedicle which is essential for periosteal circulation, key point of

this procedure.
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Fig. 2-A. Severely communited fracturc with
large bone defects on distal femur
with poor soft tissue condition.

B. Post opcrative 6 months after double
barrel] free fibular graft, both bonc
barrels united with host bone.

C. Magnificate radiologic view of post-
operative one year on distal grafted
site showes solid united both barrels
of grafted fibula.
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