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Vascularized fibular grafts (VFG) are used for the treatment of femoral head avascular necrosis, osteomyelitis, nonunions, and excessive
bone defects. Mostly the ascending branch of the lateral circumflex femoral artery (LCFA) or first or second perforating branch of the pro-
found femoral artery is used for the customary recipient vessel. In this report, an alternative technique of using descending branch of
LCFA in VFG surgery and its clinical results are reported. Sixteen patients (13 men and 3 women) underwent VFG surgery between the
years 2005 and 2012. Predicted etiologies were: ANFH in 10 hips, traumatic femur neck pseudoarthrosis in 4 hips, tumor in 1 hip, and 1
femur shaft defect due to osteomyelitis. Patients’ average age at the time of surgery was 29 years (range, 14–43 years). All patients were
treated with VFG. All of the grafts survived and none of the patients needed any revision surgery. One had superficial wound infection,
one developed peroneal nerve palsy, and one had trochanteric bursitis. The follow-up time was 36 months (range 20–72). It is believed
that the descending branch of LCFA is a reliable alternative for anastomosis in VFG surgery. VC 2014 Wiley Periodicals, Inc. Microsurgery
34:633–637, 2014.

Vascularized fibular grafts (VFG) are used for the treat-

ment of femoral head avascular necrosis, osteomyelitis,

nonunions, and bone defects since first report of Taylor’s

successful case in 1975.1–4 VFG may also be needed for

challenging cases of osteomyelitis or tumors, which have

large bony defects.5

Mostly the ascending branch of the lateral circumflex

femoral artery (LCFA) or first or second perforating

branch of the profound femoral artery (PFA) is used for

the customary recipient vessel.6–9 Quite a few alternative

local anastomosis techniques in proximal femur have

been reported in the literature for VFG. Surgeons might

challenge in making LCFA anastomosis in deeper ana-

tomical localizations when peroneal pedicle is limited. In

this report, an alternative and reliable anastomosis tech-

nique of using descending branch of LCFA in VFG sur-

gery for different pathologic situations of femur and its

clinical results are reported.

PATIENTS AND METHODS

Sixteen patients (13 men and 3 women) underwent

VFG surgery by the same surgeon between the years 2005

and 2012. Predicted etiologies were avascular necrosis of

femoral head (ANFH) in 10 hips, traumatic femur neck

pseudoarthrosis in 4 hips, tumor in 1 hip, and 1 femur

shaft defect due to osteomyelitis (see Table 1). Patients’

average age at the time of surgery was 29 years (range,

14–43 years). For 10 patients who had ANFH, preoperative

staging and quantifying of the necrotic lesions were per-

formed using the Steinberg’s Classification system for the

femur proximal head lesions.10

Surgical Technique

The surgery was performed with the patient in supine

position. A slightly curved (medial convex) 15 cm skin inci-

sion was then made on the anterolateral thigh area. Descend-

ing branch of the LCFA and the concomitant veins were

identified under the rectus femoris muscle (see Fig. 1).

When the vessel pedicle was prepared, it was passed through

a tunnel under vastus lateralis muscle with blunt dissection

(see Fig. 2). Especially in traumatic pseudoarthrotic patients

or in patients who had undergone previous surgeries, it may

be difficult to expose local vascular pedicle alternatives. In

such conditions, a saphenous vein graft may be harvested to

complete the anastomosis proximally to the VFG vessels

(see Fig. 3). The vascularized fibula was harvested from the

contralateral leg as described in the literature.11

After flap was inset, the descending branch of LCFA,

which was passed through vastus lateralis muscle, was

lined up to facilitate anastomosis to the pedicle of VFG

(see Fig. 4). Finally, the pedicle of VFG was introduced

anteriorly, and arterial and venous anastomoses were per-

formed under an operating microscope.

At the donor site a posterior below-the-knee cast was

applied to let soft tissue healing for 3 weeks, and the
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patient was instructed not to bear weight for 12 weeks

on the grafted side. Then, a gradual weight bearing pro-

gram was initiated. Full weight bearing was allowed

approximately 6 months after surgery.

The dissection times of the descending branch of

LCFA were recorded. Also the diameter and length of

the recipient vessel were recorded. The Harris hip score

was used for clinical evaluation, and radiographic pro-

gression was evaluated in patients.9

One patient had 15 cm femoral diaphysis defect due

to osteomyelitis and double-barrel fibular graft using

descending branch of LCFA was applied. This patient

was evaluated with patient satisfaction questionnaire

depending on his daily activities.

RESULTS

The whole procedure time changed according to the

indication of VFG. A less complicated ANFH case lasted

for 6 hours, but an infected femoral defect needed more

time as much as 10 hours. Blood loss was mainly due to

Figure 1. (a)A slightly curved (medial convex) 15 cm skin incision

was made on the anterolateral thigh area. (b) Descending branch

of the LCFA and the concomitant veins were identified under the

rectus femoris muscle (arrows).

Figure 2. A tunnel was prepared under vastus lateralis muscles by

blunt dissection, then the dissected descending branch of the LCFA

and the concomitant veins were anastomosed to peroneal artery and

vein. (RF: rectus femoris muscle, DbLCFA: descending branch of the

LCFA, VL: vastus lateralis muscle, PA: peroneal artery and vein).

Table 1. Demographic Data of the Patients

Patient

no. Age sex Etiology

Follow-up

(month)

Steinberg

classification

Preoperative

Harris score

Postoperative

Harris score

Patient

questionnaire Complication

1 43 M Steroid 20 2 34.75 80.025 Good Trochanteric bursitis

2 25 M Idiopathic 45 3 62 90.25 Good

3 32 M Steroid 32 4 38.75 84.25 Good

4 26 M Idiopathic 25 3 52 85.75 Good Peroneal nerve

palsy1 infection

5 21 M Idiopathic 35 2 54.5 90.75 Excellent

6 39 M Alcohol 30 3 40.75 82.25 Good

7 18 F Idiopathic 36 3 58.25 92.025 Excellent

8 22 M Idiopathic 32 3 54 82.25 Good

9 35 M Steroid 24 4 48.25 73.5 Moderate

10 37 M Steroid 28 4 52 81.25 Good

11 27 F Trauma 48 – 64 91.025 Excellent

12 42 M Trauma 22 – 36.5 81.75 Good

13 38 M Trauma 70 – 42 86 Good

14 28 M Trauma 22 – 34.5 82.5 Good

15 14 F Tumor 72 – 54.025 96.025 Excellent

16 17 M Osteomyelitis 36 – – – Good Femoral shortness

M: Male, F: Female.
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bony interventions rather than soft tissue preparations,

but no patients needed more than two units of transfusion

during surgery. All flaps, in which the descending branch

of LCFA was used as the recipient vessel, survived.

The mean dissection time of the descending branch

of LCFA was 60.8 min (range 45–90 min). The mean

diameter of the descending branch of LCFA was 1.2 mm

(range 0.8–1.4 mm). The mean length of the descending

branch of LCFA was 14.4 mm (range 10.8–17.8 mm).

The average follow-up time was 36 months (range 20–

72 months). Looking at the overall scores in the last

follow-up, all patients were good to excellent except one

moderate who had steroid-included osteonecrosis of femo-

ral head. The femur diaphysis defect, which was caused by

chronic osteomyelitis and treated with double-barrel fibular

grafts, the union, was achieved after 6 months (Table 1).

DISCUSSION

For years VFG has been used as the treatment choice

of ANFH, bone defects, and nonunions. The success in

the surgery of VFG depends on meticulous microsurgical

technique and anatomical orientation.12 VFG is a com-

plex procedure, technically difficult, and has a long

learning curve. Surgeons might challenge in making

LCFA anastomosis in deeper anatomical localizations.

In this report, results of VFG surgery by using the

descending branch of LCFA in cases of femur including

Figure 3. (a) The computerized angiography view of the patient, in one month after the surgery. The saphenous vein graft that was used

for the proximal anastomosis is seen. Arrows shows the saphaneus vein graft. (b) A saphenous vein graft may be harvested to complete

the anastomosis proximally to the VFG vessels (FA: femoral artery, PFA: profunda femoris artery, DbLCFA: descending branch of the lat-

eral circumflex femoral artery, LCFA: the lateral circumflex femoral artery, SVG: saphenous vein graft).

Figure 4. The illustration of anastomosis between the descending

branch of the LCFA and the peroneal vascular bundle (FA: femoral

artery, PFA: profunda femoris artery, DbLCFA: descending branch

of the lateral circumflex femoral artery, LCFA: The LATERAL cir-

cumflex femoral artery, MT: muscular tunnel, F: fibula, RF: rectus

femoris muscle, A: anastomosis).
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neck pseudoarthrosis, proximal and diaphyseal bone

defect, osteomyelitis, and ANFH are reported. In the

mean follow-up period of 37 months, all the femurs that

underwent VFG surgery using descending branch of

LCFA stayed alive and complete osteointegration of the

fibular graft was achieved in all of the patients, none of

the patients needed revision surgery. In the postoperative

period, one hip collapsed but still surviving without hip

arthroplasty and the one with femur diaphyseal defect

had 5 cm shortening related to previous defect.

LCFA is the first branch of the PFA which trifurcates

into ascending, descending, and transverse branches. In

cadaveric studies the descending branch is showed to be

consisted of 1 artery and 2 veins, while the vessel diame-

ter is more than 2 mm and the pedicle length is between

8 and 16 cm.13 Comparing to the ascending branch of

the LCFA it is usually 0.8–1.5 mm in diameter with

short length which is markedly smaller in diameter and

length than the peroneal artery which has a mean diame-

ter of 3.7 mm.14 Also one of the important reasons for

choosing the descending branch rather than the ascending

branch for VFG in ANFH is that the ascending branch

supplies more blood flow to the femoral head, which in

terms means that cutting that supply may affect host

femoral head vascularization; that’s so using the descend-

ing branch of LCFA aims less affection in the host femur

head’s vascularization.

Sananpanich et al. dissected 47 cadavers to investigate

pedicle configurations in the lateral descending branch of

LCFA system. The mean total length of the descending

branch from its origin to terminus was 30.3 cm (range

22.5–37.1 cm) and the mean diameter at its origin was

3.0 mm (range, 2.2–4.0 mm) while the mean terminal

diameter was 1.3 mm (range 0.9–1.8 mm).15 In our study,

the mean diameter of the descending branch of LCFA

was 1.2 mm and the mean length was 14.4 mm. We pre-

ferred to dissect the vessel as much as it was needed. So

our mean length was shorter than anatomical studies. Any-

how we harvested enough length of vessel in all cases.

Berend et al. used the ascending branch of LCFA for

VFG surgery in 121 advanced ANFHs and reported a

survival rate of 64.5% in 12 years.16 Plakseychuk et al.

also used the ascending branch of LCFA for VFG sur-

gery in 50 hips and reported survival rate of 86% in 12

years.17 Urbaniak et al. used ascending branch of LCFA

with 13 cm donor fibular graft and large pedicle for the

anastomosis. In their technique, vastus lateralis muscle is

reflected from its origin extending distally 6–8 cm to see

the posterolateral aspect of the proximal femur and then

the interval between the rectus femoris and vastus inter-

medius is exposed to identify the ascending branch of

LCFA and its two accompanying veins.18 Our method

involves harvesting only the required amount of graft.

Even if the donor fibular graft pedicle is short, the

descending branch of LCFA can be easily utilized and

released for a good anastomosis with comfortable space.

Also Wang et al. used the greater trochanteric bone flap

for the treatment of ANFH with the transverse and glu-

teus medius branches of the LCFA as the pedicles.19

Zhao et al. reported the use of combined vascularized

iliac and greater trochanter grafting for the reconstruction

of the ANFH with the transverse and ascending branches

of the lateral femoral circumflex vessels as pedicles.20

Although hip arthroplasty may be the standard treat-

ment method for elderly femoral neck fractures, it is con-

troversial in younger ones.21 For joint preserving, VFG

treatment is the preferred method for younger patients

due to high incidence of nonunion and late osteonecrosis

of femoral head.18 Lecroy et al. used ascending branch

of LCFA for the management of femoral neck nonunion.

They reported 22 patients who underwent VFG surgery

for femoral neck nonunion with 84 months of follow-up.

They achieved union in 20 of 22 patients and utilized

iliac crest bone grafting and muscle-pedicle grafting in

the other.22 We also had good functional outcomes in

our four patients of femoral neck nonunion using VFG.

In femoral large diaphyseal defects, reconstruction

with simple grafting may be performed but they tend to

heal late and result in even nonunion or refracture. VFG

surgery preserves blood flow in the recipient site and

eases union.23 Previous studies showed that, in femur

diaphyseal VFG surgery, if the descending branch of

LCFA is used the surgery time decreases when compared

to the main trunk of the femoral artery and the procedure

is less complicated.24 VFG surgeries with prolonged sur-

gical time may have showed worse outcomes with poten-

tial complications such as infection and vascular

thrombosis. To decrease surgical time, Gao et al. sug-

gested modified vascularized fibular graft harvesting tech-

nique. In their technique, they performed fibular

osteotomy before exposing vascular pedicle. They

reported 578 hips using this technique with a mean oper-

ative time of 90 min (range 75–110).25

Taha et al. reported in their three-patient-case-series

that the descending branch of the LCFA proved itself as a

reliable, long, and robust alternative as a recipient vessel

in VFG surgery. They claimed that it provides a longer

pedicle of greater caliber, but they didn’t report clinical or

functional results.26 Marciniak et al. reported their long-

term results of VFG treatment in case of ANFH, where

the descending branch of the LCFA was used as the donor

vessel.27 In their study they reported 61% survival in 5-

year follow-up and they showed the surgical results of the

descending branch of the LCFA in ANFH treatment, but

in the present report we showed clinical and functional

outcomes of using descending branch of the LCFA in

femoral VFG surgery for different reasons such as dia-

physeal defects, tumoral defects, or pseudoarthrosis.
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In this surgical technique, the descending branch of

the LCFA is placed in the tunnel through vastus lateralis

muscle, so causes no muscle damage. Especially in trau-

matic ANFH patients or patients who had undergone pre-

vious surgeries, it may be difficult to differentiate the

vasculary pedicle in larger scar tissues. In such condi-

tions, after dissecting distal ends of the descending

branch of the LCFA under rectus femoris muscle, a

saphenous vein graft may be used between the proximal

VFG vessels and distal end of the donor vessel to com-

plete the anastomosis.

CONCLUSION

It is believed that the descending branch of the

LCFA can be prepared with a long pedicle, easier har-

vesting procedure and a competent vessel diameter; so it

is a good qualified alternative for VFG surgery that

should be kept in mind. The descending branch of the

LCFA has been reported for VFG surgery in the litera-

ture so far, but this study implicates its usage to all fem-

oral structural deficiencies like diaphyseal defects,

tumoral defects, pseudoarthrosis, or in any case to

improve osteointegration.
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