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ABSTRACT 

Management of long bone defects occurring in accidents or war injuries 
is a difficult problem, From 1978 to 1986, 11 patients were treated for long 
bone defects of the humerus ( 10 cases) and radius (one case), using free 
vascularized fibular transfer by microsurgical technique .The patients were 
followed for 4 months and in all of them, selective angiography and scanning 
revealed exellent graft union. We consider free vascularized fibular bone 
transfer a suitable alternative in management of/ong bone defects especially 
those complicated by other reconstructive methods. 

INTRODUCTION 

The successful management of long bone defects 
continues to be a difficult problem. Since the Iraqi
imposed war on the Islamic Republic of Iran there have 
been many cases of long bone defects due to blast 
i nj uriesor other causes. Car accidents are also a leading 
factor. In selected cases a free vascu larized fibular graft 
offers significant advantages over conventional 
methods of treatment.' since a long segment of bone, 
along with its accompanying nutrient vessels can be 
detached from its donor site and transferred to a distant 
recipient site with preservation of the nutrient blood 
supply by microvascular anastomosis to recipient 
vessels.' With the nutrient blood supply preserved, 
osteocytes and osteoblasts in the graft can survive and 
healing of the graft to the recipient bone will be 
facilitated.' 

PATIENTS AND METHODS 

From 1978 to 1986, 11 male patients in age ranging 
from 18 to 33 were treated for long bone defects of the 
h umerus (10 cases). and radius (one case), by free 
vascularized fibublar transfer. In one of these cases, the 
humerus bone was involved with tumor. The tumor was 
excised ell bloc, and the size of the defect was then 
determined. The size of the fibular bone graft in these 
cases was from 10 to ncm. 
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Surgical Procedure 

Under general anesthesia, the patient is positioned 
prone, because this position affords the best exposure 
for the fibular dissection,' A pneumatic tourniquct is 
used to achieve a bloodless field. The operation at the 
recipient site is begun by one surgical team where the 
vessels are identified and isolated and the size of the 
defect is determined. If non-union exists, the bone ends 
are resected and prepared proximally and distally to 
receive the fibular graft. At the same time another 
surgical team begins dissection of the fibular bone and 
its nutrient vessels. Henry's approach is used to expose 
the fibula, starting proximal to the insertion of the 
biceps femoris, thereby permitting identification of the 
common peroneal nerve. Once the common peroneal 
nerve is isolated and protected, the surgeon proceeds 
to identify the popliteal artery and vein and posterior 
tibial nerve in the popliteal fossa. The origins of the 
anterior tibial artery, the posterior tibial artery and the 
peroneal artery are isolated carefully, as are their 
accompanying venae comitants. The dissection is con
tinued distally and posteriorly, with preservation of a 1 
cm thick muscle cuff circumferentialJy around the 
fibula, thereby preserving the nutrient artery and 
periosteal vessels. This muscle cuff consists of the 
soleus proximally and the peroneus longus anter
olaterally. If a longer segment of fibula is needed, a 
similar-sleeve of flexor hal1ucis muscle is preserved 
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medially. with the peroneus brevis being preserved 
laterally. Following completion of the proximal and 
distal dissection, the anterolateral aspect of the fibula is 
isolated, taking care to protect the anterior tibial artery 
and the deep and superficial peroneal nerve. On 
completion of the dissection, the fibula is isolated on its 
vascular pedicle which consists of the peroneal artery 
and its venae comitants. A segment of fibula 6 cm 
longer than the measured bone defect is then trans
ected with a Gigli saw, because fixation of the fibular 
graft is to be introduced into the medullary canal of the 
proximal and distal bone segments. 

A segment of distal fibula proximal to the anterior 
and posterior syndesmoses must be left intact to pre
vent ankle instability and possible valgus deformity. 
After the fibula has been sectioned, the interosseous 
membrane is cut in a distal-to-proximal direction, with 
severance of the peroneal vessels being the final step. 
Using this procedure. grafts as long as 24cm have 
survived completely. The transferred bone must be 
rigidly in the recipient site before microvascular anas
tomoses arc begun. 

We have used intramedullary fixation. because of 
the inherent destruction of the medullary blood supply 
to the bone graft. End-to-end anastomosis was per
formed between the appropriate recipient vein and the 
vein of the pedicle of the transferred fibula using eight 
interrupted sutures (10-0 nylon) and magnification 
(x 20). A second anastomosis is performed between 
the appropriate recipient artery and the peroneal 
artery. Before the vascular clamp is removed from the 
peroneal artery, 5000 I. U. heparin is infused into the 
patient's circulation. 

Success of the anastomoses is evidenced by bright, 
red bleeding from the preserved muscle sleeve and 
good venous return. 

On completion of the anastomoses a corrugated 
drain is inserted and the skin closed. Anticoagulant 
therapy with asprin, dipyridamole and dextran is initi
ated and continued for 5 days after operation. The 
recipient extremity is immobilized using an appropri
ate splint. The operation usually lasts from four to six 
hours. 

RESULTS 

11 patients, age ranging from 18 to 33, were treated 
for long bone defects of humerus (10 cases) and radius 
(one case) by free Vascularized fibular transfer. All of 
the p atients were followed up for four months after 
surgery. Bone scanning revealed satisfactory union of 
the proximal and distal site of the transferred fibula to 
the r ecipient bone (Fig 5). Selective angiography was 
performed in all of the cases, which showed well 
vascularized transferred fibular bone graft (Fig 6). In 

one of the cases, the humerus bone was involved with a 
benign tumor. The tumor was removed en bloc and a 

43 

Fig 1: A 30 year old male with a 13cm bony defect in the humerus 
bone. This patient had been operated by different methods twice, 
without a successful result. 

Fig2: Fibula being removed with its accompanying peroneal vessels. 
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Microsurgery for Free Vascularized Fibular Transfer 

Fig 3: X-ray of the patient's arm following fibular transfer for 
reconstructing the I3em bone defect. 

Fig 4: X-ray of the arm of the same patient (Fig 3) four months 
postoperatively. 

Fig 5: Bone scan from the fibular bone transferred to the humerus 
bone defect by microvascular technique. This picture reveals a good 
healing process in the junction between transferred fibula and the 
humerus bone. 
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Fig 6: Angiography of the arm vessels demonstrating patency of 
;mastomosis between peroneal vessels and vessels of the arm. 

free vascularized fibular graft replaced the bony defect. 
In all of the 11 cases operated by microscopic vascular 
anastomosis, successful results brought back near nor
mal function to the involved extremity (Fig 1-6). 
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D ISCUSSION 

Parallel to the development. of microvascular 
surgery, reconstruction of long bone defects using free 
vascularized fibular transfer was developed. 13.' 

Since surviving cells in autogenous grafts are entirely 
dependent on nourishment trom the surrounding 
vas,"ular bed immediately after transfer, the superior
ity of autogenous cancellous bone grafts i� direct 
relation to their adjacent structures which facilitates 
diffusion of nutrient substances necessary for osteocyte 
and osteoblast survival is readily appreciated.3 Dense 
cortical bone acts as a barrier to diffusion, thereby 
inhibiting cell survival.3 Unimpaired microcirculation 
is indispensable for the continued life and function of 
all bone cells. Obviously, this can only be achieved by 
preservation or immediate reconstruction of the prim
ary blood supply to the bone graft.3 For these reasons, 
vascularized fibular transfer is satisfactory for recon
struction'of long bone defects secondary to trauma or 
following tumor resection. 
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