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OBJECTIVE: To evaluate the limb-specific outcome and general health status of patients with osteonecrosis
of the femoral head treated with vascularized fibular grafting.
DESIGN: A retrospective review.
SETTING: A single tertiary care centre.
PATIENTS: Fifty-five consecutive patients with osteonecrosis of the femoral head who underwent fibular
grafting (8 bilaterally).
INTERVENTION: Vascularized fibular grafting.
OUTCOME MEASURES: Limb-specific scores (Harris Hip Score, St. Michael’s Hospital Hip Score), general
health status (Nottingham Health Profile, SF-36 health status survey) and radiographic outcome measures
(Steinberg stage) .
RESULTS: Patients were young (mean age 34 years, range from 18 to 52 years) and 80% had advanced os-
teonecrosis (Steinberg stages IV and V). Fifty-nine hips were followed up for an average of 50 months
(range from 24 to 117 months) after vascularized fibular grafting. Sixteen hips (27%) were converted to
total hip arthroplasty (THA). To date, 73% of hips treated with vascularized fibular grafting have required
no further surgery. Preoperative and postoperative Harris Hip Scores were 57.3 and 83.6 respectively
(p < 0.001). As measured by patient-oriented health status questionnaires (SF-36, Nottingham Health
Profile) and compared with population controls, patients had normal mental health scores and only slight
decreases in physical component scores.
CONCLUSIONS: Free vascularized fibular grafting for osteonecrosis of the femoral head provides satisfactory pain
relief, functional improvement and general health status and halts the progression of symptomatic
disease.

OBJECTIF : Évaluer la santé du membre et l’état de santé général de patients atteints d’ostéonécrose de la
tête du fémur traités au moyen d’une greffe péronière vascularisée.
CONCEPTION : Étude rétrospective.
CONTEXTE : Centre de soins tertiaires.
PATIENTS : Cinquante-cinq patients consécutifs atteints d’ostéonécrose de la tête du fémur qui ont reçu
une greffe péronière (bilatérale dans huit cas).
INTERVENTION : Greffe péronière vascularisée.
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Recent studies have called at-
tention to the increasing inci-
dence and prevalence of os-

teonecrosis of the femoral head
(ONFH), especially in young pa-
tients.1–5 Corticosteroid use, excessive
alcohol intake, trauma and hemoglo-
binopathy are frequently identified as
the most common causes; 20% to 30%
have no identified etiology.1,2,4–7

Several recent studies have shown
that the natural history of sympto-
matic ONFH, especially after sub-
chondral fracture or femoral head col-
lapse, is progressive collapse and
resultant osteoarthritis.1,2,8 These stud-
ies suggest that progression of the os-
teonecrosis, both clinically and radi-
ographically, occurs within the first 3
years after diagnosis.

The treatment of ONFH depends
on symptomatology, the radiographic
stage of the disease and the age of the
patient. Early ONFH (stages I and II)
has been treated with core decom-
pression with or without bone graft-
ing.3,9–13 but the success rate, especially
in younger patients or those with col-
lapse of the femoral head, has been
inconsistent.6,7,11,14–19 Whereas older
patients do well, THA for advanced
disease has been demonstrated to
have higher complication rates and 
a poorer prognosis in younger 
patients.20–23

Free vascularized fibular grafting
with microvascular anastomosis has

been shown to be effective for younger
patients with advanced ONFH,24–29 but
previous reports have used a limited de-
finition of “success” as the absence of
any further hip procedure and have
concentrated exclusively on hip or joint-
specific outcome measures. The pur-
pose of our study was to assess the ef-
fectiveness, using both conventional
and patient-oriented outcome measures
such as the Nottingham Health Profile
(NHP) and the SF-36 health status sur-
vey,30–33 of free vascularized fibular graft-
ing in the treatment of patients under
50 years of age with symptomatic os-
teonecrosis of the femoral head.

PATIENTS AND METHODS

We retrospectively reviewed 55 pa-
tients (63 consecutive hips) who had
vascularized fibular grafting done for
osteonecrosis of the femoral head by a
single surgical team between 1986 and
1993 (Figs. 1 to 4). The procedure was
reserved for symptomatic patients who
had radiographically documented os-
teonecrosis of the femoral head and
were 50 years of age or younger. Of the
55 patients (63 hips), 4 (4 hips, 6%)
were lost to follow-up. Of the remain-
ing 51 patients (59 hips) (41 men, 10
women, average age 34 years [range
from 18 to 52 years]) who underwent
vascularized fibular grafting, 8 (16%)
had bilateral grafts. All 51 patients un-
derwent a comprehensive evaluation of

their outcome, including history, phys-
ical examination, determination of the
Harris Hip Score34 and St. Michael’s
Hospital Hip Score,20 and radiographic
staging of the hip according to the clas-
sification of Steinberg.3

Two patient-oriented health status
questionnaires were also used: the
Medical Outcome Study — SF-3631,33

and the NHP.30,32 These health status
questionnaires are useful in the assess-
ment of orthopedic interventions.31,32

Patients were followed up for an av-
erage of 50 months (range from 24
months to 117 months). The associ-
ated etiologic factors included steroid
use in 63% (37 hips), alcohol consump-
tion in 20% (12 hips) and trauma in
12% (7 hips). The remaining 5% (3
hips) were classified as idiopathic be-
cause no etiologic factor was identified.

Each hip was staged radiographically
at the time of operation and followed
up by Steinberg’s classification.3 Preop-
eratively, no hips were assessed as stage
I, 5 hips (8%) were classified as stage II;
7 hips (12%) were assigned stage III,
38 hips (64%) were stage IV, 7 hips
(12%) were stage V and 1 hip (2%) was
felt to be stage VI. The preoperative ra-
diographs for 1 hip were lost.

OPERATIVE PROCEDURE

The procedure was a variation of the
method of Urbaniak and colleagues26,28

Preparation of the hip and recipient

MESURES DE RÉSULTATS : Santé du membre (cote de la hanche de Harris, cote de la hanche de l’Hôpital St.
Michael’s), état de santé général (profil de la santé de Nottingham, questionnaire sur l’état de santé SF-36)
et résultats radiographiques (stade de Steinberg).
RÉSULTATS : Les patients étaient jeunes (âge moyen de 34 ans, intervalle de 18 à 52 ans) et 80 % étaient at-
teints d’ostéonécrose avancée (stades IV et V de Steinberg). On a suivi 59 hanches pendant 50 mois en
moyenne (intervalle de 24 à 117 mois) après une greffe péronière vascularisée. Dans 16 cas (27 %), on a
procédé à une arthroplastie totale de la hanche. Jusqu’à maintenant, 73 % des hanches traitées par greffe
péronière vascularisée n’ont pas eu besoin d’autre intervention chirurgicale. Les cotes de la hanche de Har-
ris avant et après l’intervention étaient de 57,3 et 83,6 respectivement (p < 0,001). Selon des question-
naires sur l’état de santé axés sur les patients (SF-36, profil de l’état de santé de Nottingham), et compara-
tivement à des populations témoins, les patients présentaient un état de santé mental normal et de légères
baisses seulement des cotes relatives aux éléments physiques.
CONCLUSIONS : Une greffe péronière vascularisée libre pour traiter l’ostéonécrose de la tête du fémur
soulage la douleur de façon satisfaisante, améliore le fonctionnement du membre et l’état de santé général
et arrête l’évolution de la maladie symptomatique.



vessels, and elevation of the fibular graft
were performed simultaneously by 2
separate surgical teams. The fibular
graft was inserted into the centre of the
osteonecrotic focus, usually in the an-
terior, superior quadrant of the femoral
head. The peroneal (donor) and lateral
femoral circumflex (recipient) vessels
were anastomosed with the help of an
operating room microscope. Postoper-
atively, patients were kept well hy-
drated with intravenous saline solution
(0.9% sodium chloride solution at a
flow rate of 200 mL/h) for 2 days and
were given 5000 units of heparin sub-
cutaneously 3 times daily for 5 days.
The patency of the microvascular anas-
tomosis was assessed by bone scanning
within 48 hours of surgery in each pa-
tient. The patients received a caffeine-
free diet and were asked not to smoke
for 12 weeks. Patients were kept non-
weight bearing with crutches for ap-
proximately 6 weeks. Then they were
then allowed partial weight bearing
with crutches for a further 6 weeks and
at the conclusion of the 3-month reha-
bilitation period were gradually pro-
gressed to weight bearing as tolerated.
Resistance or strengthening physio-
therapy exercises were avoided for
these first 3 months.

Statistical analysis of the data was
by paired 2-tailed t-tests and analysis
of variance, Kaplan–Meier survivor-
ship analysis and Cox modelling. All
patients who had THA at follow-up
were first compared with patients
who underwent vascularized fibular
grafting and were then excluded
from further analysis of the vascular-
ized fibular grafts.

RESULTS

Four patients died during the study
period. At the time of operation the
average age of these 4 patients was
40.6 years (range from 34 to 44
years). Consumption of alcohol was
identified as the underlying etiologic
factor leading to ONFH in 3 cases. An

error in diagnosis was made in 1 pa-
tient who died 3 months postopera-
tively of metastatic carcinoma. The
cause of death in each case was not re-
lated to the operation, and no patient
had undergone any further hip
surgery before death.

Hip scores

Each hip was evaluated preopera-
tively and postoperatively by 2 hip

scoring systems: the Harris Hip
Score34 and the St. Michael’s Hospital
Hip Score.20 Hips converted to THA
were excluded from the follow-up
scores. The mean Harris Hip Score in-
creased from 57.3 preoperatively to
83.6 at the most recent follow-up
(p < 0.001). This is illustrated in Fig.
5, according to the stage of the dis-
ease. The mean St. Michael’s Hospital
Hip Score increased from 12.8 preop-
eratively to 18.1 at most recent fol-
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FIG. 1. (Top) Anteroposterior radiograph of the hip of a 34-year-old woman with severe hip pain and
steroid-induced osteonecrosis of the left hip, Steinberg stage II. Preoperative Harris Hip Score was
48. (Bottom left) A tomogram reveals the extent of the osteonecrotic focus, typically in the anterior,
superior quadrant of the femoral head (arrows). (Bottom right) Anteroposterior radiograph obtained 6
years after vascularized fibular grafting. Note the position of the graft in the centre of the os-
teonecrotic focus and maintenance of femoral head sphericity. The Harris Hip Score was 95.



low-up (p < 0.001), and is displayed
similarly in Fig. 6. Pain symptoms are
recorded as part of the Harris Hip
Score with a maximum of 44 points

equal to no pain and a minimum score
of 0 (worst pain). Overall, the mean
pain component of the Harris Hip
Score went from 19.2 points preoper-

atively to 34.9 points at the most re-
cent follow-up. Fig. 7 shows the pain
component according to the stage of
disease. Improvements in each group
were significant (p = 0.016, 0.011,
0.012, for stages II, IV and V respec-
tively, paired 2-tailed t-test), except
for stage III due to small sample size.
None of the groups was significantly
different from any other.

Conversion to total hip arthroplasty

Sixteen hips (27%) were converted
to THA an average of 2.6 years (range
from 1 to 6 years) after vascularized
fibular grafting at an average patient
age of 38 years (range from 21 to 51
years). The primary indication for re-
operation was pain. None of the 5
stage II hips was converted to THA.
Two (28%) of the 7 stage III hips were
converted to THA. Of 38 stage IV
hips, 10 (26%) underwent conversion
to THA. Three (43%) of 7 stage V hips
were also converted to THA. The 1
stage VI hip was converted to THA.
Kaplan–Meier survivorship analysis
showed that the overall probability for
conversion to THA at 50 months after
free vascularized fibular grafting was
27% (Fig. 8). There was a trend for
stage II hips to be less likely (p = 0.14)
and stages V and VI hips to be more
likely (p = 0.15) to require conversion
to THA when compared with all other
groups, but this trend was not signifi-
cant. The probability for conversion by
patient age was also analysed. The
probability for conversion within 50
months of grafting for patients aged 10
to 19 years was 0%, for patients aged
20 to 29 years 22.6%, for patients aged
30 to 39 years 26.3% and for patients
aged 40 and older 70%. Patients over
the age of 40 years were more likely to
require conversion to THA (p = 0.01).

Radiographic progression

Radiographic progression of the
osteonecrosis occurred in 4 of 5 stage
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FIG. 2. (Top) Magnetic resonance imaging of the hips of a 46-year-old man who had extensive os-
teonecrosis of the right femoral head and suffered from alcohol abuse. Plain radiographs revealed a
subchondral fracture line (Steinberg’s stage III). (Bottom left) Anteroposterior radiograph taken 2
years after vascularized fibular grafting reveals collapse of the femoral head and osteophyte forma-
tion at the acetabular margin (arrow). The patient had severe pain and stiffness, and subsequently
underwent total hip arthroplasty (THA). (Bottom right) The resected femoral head at the time of THA,
revealing severe articular damage.



II hips, although none of these re-
quired THA. Of 7 stage III hips, 1
showed evidence of femoral head col-
lapse and 2 subsequently needed
THA. Although 17 of 38 stage IV
hips showed no evidence of radi-
ographic progression after vascular-
ized fibular grafting, 19 had pro-
gressed. Nine of these hips developed
either joint-space narrowing or
showed evidence of acetabular
changes. Five of 7 stage V hips
showed evidence of radiographic pro-
gression. Overall, 52% of hips demon-
strated some progression, radiographi-
cally, of the osteonecrosis. Although
there was a trend toward a lower reop-
eration rate in those hips that did not
show radiographic progression, the
trend was not statistically significant.

Bilateral grafts

Patients with bilateral vascularized
fibular grafts were analysed as a sub-
group to determine their prognosis in
relation to those with unilateral grafts.

Eight patients (16 hips) underwent bi-
lateral vascular grafting. Of these, 12
cases of osteonecrosis were steroid in-
duced and 4 were secondary to exces-

sive alcohol use. A mean of 50 weeks
(range from 23 to 142 weeks) elapsed
between operating on the first hip
(HIP 1) and operating on the second
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FIG. 3. Anteroposterior view of the pelvis of a 29-year-old woman 9 years after vascularized fibular
grafting for bilateral steroid-induced osteonecrosis of the femoral head. Some degenerative changes
can be seen at the margins of the femoral heads (arrows), but the joint space is well maintained and
the patient was minimally symptomatic with Harris Hip Scores of 90 (left hip) and 92 (right hip).

FIG. 4. (Left) Anteroposterior view of the left hip of a 33-year-old man patient with Steinberg stage III osteonecrosis of the femoral head. The arrows show
the extensive nature of the lesion. (Centre) Lateral radiograph illustrating subchondral fracture line (arrow). (Right) Anteroposterior radiograph taken 5
years after vascularized fibular grafting. Radiographic progression is illustrated by some loss of sphericity of the femoral head (arrows). This patient was
minimally symptomatic with a Harris Hip Score of 84.



hip (HIP 2). Three patients had both
hips converted to THA, and 1 patient
had 1 hip converted to THA, a mean
of 27.1 months (range from 12 to 45
months) after the vascularized fibular
grafting procedure. Although there
was a trend toward a higher failure
rate when compared with unilateral
hips (44% versus 21%, p = 0.08), there
were no significant differences in the
improvements in hip scores (21.2
points versus 26.3 points, p = 0.2) or

general health status scores in the hips
not converted to THA when com-
pared with unilateral vascularized
fibular grafts.

Health status

Forty-four (94%) of 47 surviving
patients completed both SF-36 and
NHP health questionnaires. Scores for
the SF-36 were divided into compos-
ite physical component scores (physi-

cal function, bodily pain and physical
role function, Fig. 9) and composite
mental component scores (mental
health, mental role function, social
function, vitality and general health)
and compared with North American
normative data for a similar popula-
tion. Overall, patients who had a vas-
cularized fibular graft had composite
SF-36 scores of 75.8% of normal con-
trols for the physical component
score, and 106.6% of normal controls
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FIG. 5. The mean Harris Hip Scores for each Steinberg stage of the disease
preoperatively (black bars) and at most recent follow-up (white bars). Pa-
tients subsequently treated with THA are excluded. Arrows = p < 0.001 pre-
operative versus postoperative values.

FIG. 6. Mean St. Michael’s Hospital Hip Score for each stage preoperatively
(black bars) and at most recent follow-up (white bars). Patients subse-
quently treated with THA are excluded. Arrows = p < 0.001 preoperative
versus postoperative values.

FIG. 7. The mean pain component of the Harris Hip Score for each stage pre-
operatively (black bars) and at most recent follow-up (white bars). Patients
subsequently treated with THA are excluded. Arrows = p < 0.016 preoperative
versus postoperative values. Maximum score = 44 points, indicating no pain.

FIG. 8. Kaplan–Meier survivorship (solid line) analysis with 95% confidence
interval (dotted lines) for all patients (all stages) treated with vascularized
fibular grafting for osteonecrosis of the femoral head.



for the mental component score. The
average NHP score was 76.4 points
(with 100 equal to “ideal health”).
The individual mean component
scores included: pain — 54.2, physical
disability — 71.4, energy — 79.5,
sleep — 80.0, emotional reaction —
83.1, and social isolation — 90.0.

Bone scanning

In 59 hips clear evidence of tracer
uptake along the fibular graft could be
seen, in 2 hips the results were equiv-
ocal, and in 2 hips there was no evi-
dence of tracer uptake.

Pathological findings

Pathological reports and intraop-
erative notes were available for 12
(75%) of the 16 hips converted to
THA. All 12 fibular grafts contained
viable osteocytes on microscopic eval-
uation, although 5 (42%) showed
some areas of necrosis. New bone for-
mation could be seen at the end of
the fibular graft, underneath the sub-
chondral bone, in 10 (84%) of the 12
grafts, as has been previously de-

scribed.35 One graft was fractured.
Grossly, all grafts were firmly incor-
porated into the tract in the femoral
head and neck, and no motion was
visible on manual stressing. Patholog-
ically, all femoral heads displayed
changes typical of osteonecrosis with
subchondral fracture, collapse of the
weight-bearing portion of the head
and irregularity of the cartilaginous
surface (Fig. 2, bottom right).

Complications

Complications were divided into 2
types: general complications related to
the surgery and complications related
to the harvesting of the fibular graft
(i.e., donor site complications). In
terms of general complications, there
were 4 wound infections and 3 cases
of deep vein thrombosis. In addition,
1 patient had a postoperative ileus, re-
quiring extended hospitalization for
both vascularized grafts that the pa-
tient underwent. One patient had a
vascular clip migrate into the hip joint
requiring arthrotomy to remove it 2
years after grafting. One patient suf-
fered a corneal abrasion and another

had a serous otitis media from posi-
tioning during the operation. None of
these 12 general complications led to
failure of the graft.

Morbidity related to the donor site
has been addressed in depth in a sepa-
rate study.36 Overall, over 90% of pa-
tients were satisfied with the appear-
ance, level of pain and function of the
lower limb after fibular harvesting.
There was no case of peroneal nerve
palsy or any other neurologic distur-
bance in the lower extremity. Weak-
ness of extension of the great toe, re-
lated to the harvesting of the fibula,
was seen in 2 patients. Two patients
had flexion contractures of the great
toe secondary to contracture of the
flexor hallucis longus tendon and re-
quired a subsequent Z-plasty length-
ening of the tendon, performed on an
outpatient basis.

DISCUSSION

The multitude of procedures de-
scribed for the treatment of ONFH,
particularly for young patients with
advanced disease, gives testimony to
the lack of any one “ideal” technique
that reliably reduces symptoms and re-
tards the progression of the dis-
ease.2,9,11,28,37 The natural history of this
condition carries a poor prognosis,
and numerous studies have docu-
mented the dismal results of nonoper-
ative or conservative treatment for this
problem in symptomatic patients.2,8

The initial results of core decompres-
sion procedures, especially for early
disease, were promising, but enthusi-
asm has been tempered by inconsis-
tent results and an inability to repro-
duce previous success rates.1,3,8,12 A
recent randomized clinical trial com-
paring core decompression with con-
servative care alone showed no differ-
ence in the 2 groups, with the disease
in almost 80% of patients in both
groups progressing to femoral head
collapse.8 A review by Jones in 19932

of 9 studies of core decompression
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FIG. 9. The physical health components of the SF-36 health survey for each stage ( black bars = stage
II, hatched bars = stage III, grey bars = stage IV and white bars = stage V) at the most recent follow-
up examination. PF = physical function, BP = bodily pain, RP = physical role function. Patients who
subsequently required THA were excluded. Solid black lines indicate normative North American data.



showed a failure rate of close to 60%
at early follow-up. Osteotomy, al-
though successful in certain groups, is
less effective with increasing femoral
head involvement, and results in the
North American population are in-
consistent.6,17–19

A recent report by Urbaniak and
colleagues28 has shown promising re-
sults for vascularized fibular grafting
in young patients with osteonecrosis
of the femoral head. The theoretic ad-
vantages of this technique include: the
ability to perform a core decompres-
sion of the femoral head and to per-
form curettage and removal of the os-
teonecrotic focus; impaction of
autogenous cancellous graft securely
in the defect created by removal of the
osteonecrotic bone, followed by the
structural support of the fibular graft;
and the addition of vascularized bone
and blood supply to the area of os-
teonecrosis. Unlike conventional bone
grafts, vascularized grafts can remodel
and hypertrophy in response to stress,
thus enhancing their ability to support
the femoral head while revasculariza-
tion takes place. Although it is impos-
sible to restore congruity that has
been lost, the prevention of sympto-
matic progression of the disease is an
obtainable goal.

Patient selection is critical in decid-
ing when to perform vascularized fibu-
lar grafting for osteonecrosis.6,11,24,28,37

We currently reserve this technique for
patients with 2 mm or less of femoral
head collapse as measured on plain ra-
diographs (“early” Steinberg stage IV).
Our study supports the trend seen by
Urbaniak and colleagues28 that older
patients have a higher failure rate after
vascularized fibular grafting. The ap-
parent difference in outcome in rela-
tion to age may be due to a number of
factors including the inherent ability of
a younger patient’s femoral head to re-
model or revascularize compared with
that of an older patient. Since we de-
fined failure in our series as conversion
to THA, it may also represent a reluc-

tance on the part of the treating sur-
geon to perform THA on these
younger patients and to persist with
conservative care. In any event, these
findings reinforce our recommendation
that this procedure be reserved for
younger patients, usually for those un-
der 40 years old. Patients in the 40 to
50-year age bracket may be reasonable
candidates if the disease is at an early
stage, but for older patients we recom-
mend THA when symptoms are suffi-
cient to warrant operative intervention.

The patients in this series were
young (mean age 34 years) and 80%
had some evidence of subchondral
fracture or femoral head collapse
(Steinberg stage IV or greater). Other
series describing core decompression
alone for patients with similar stages
of advanced disease have reported re-
operation rates of up to 80%.8,12,38

Another important prognostic vari-
able is the geographic extent of the os-
teonecrosis in the femoral head, as de-
scribed by Koo and Kim.39 They have
shown that MRI is an extremely effec-
tive technique for quantifying femoral
head involvement, and that patients
with more extensive disease have a
worse prognosis.40 Although this may
have some influence on patient selec-
tion in the future, since our series be-
gan before MRI was available, we can-
not comment on it.

The patients in our series who had
failure of the graft and subsequent THA
had intraoperative parameters of the
arthroplasty procedure (estimated
blood loss, operative time, operative dif-
ficulty) that were similar to those of pri-
mary THAs performed for osteonecro-
sis from the same institution.7,20 Fibular
grafting does not alter proximal femoral
architecture as osteotomy does, facili-
tating conversion to arthroplasty. At the
time of THA, the fibular grafts were
well incorporated in all patients. On
pathological examination of the re-
sected femoral head, viable osteocytes
could be seen in the graft usually with
“fronds” of new bone growth from the

end of the fibular graft. This phenome-
non has been described before,37 and
seems to indicate that viability of the
graft does not guarantee clinical success.
Conversely, as has been reported previ-
ously,28 failure of the microvascular
anastomosis does not appear to be asso-
ciated with clinical failure in all cases.

A number of our patients had bilat-
eral osteonecrosis of the femoral head.
Our concern originally was that by op-
erating on the second hip within a year
of the first we would compromise the
results of the first hip by placing exces-
sive demands on it. Although we did
not find any difference between the
first and second hips, we did find a
higher failure rate in patients who un-
derwent bilateral grafting. This may be
due to a more aggressive clinical
course of osteonecrosis in these pa-
tients or to some other unrecognized
factor.

The initial and follow-up hip radi-
ographs were scored according to the
classification of Steinberg.3 It has gen-
erally been recognized that progres-
sive collapse of the femoral head will
occur after the development of a cres-
cent sign or subchondral fracture on
plain radiographs. Our procedure
does not seem to reliably alter this
progression. However, the correlation
between clinical symptoms, decreased
function and radiographic change is
not clear, and patient outcome even
when radiographic collapse is docu-
mented can be quite variable.

Whereas previous assessment meth-
ods have concentrated on radio -
graphic scoring and joint-specific or
disease-specific outcome measures,
newer assessment techniques include
patient-oriented health status ques-
tionnaires such as the SF-3633 or the
NHP.30 Scored against standardized
normative controls, vascular fibular
graft patients had SF-36 scores corre-
sponding to “normal” function for
the mental components of the test and
good to moderate outcome for the
physical component of the test. These
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results compare favourably with those
of patients treated for low back pain
and thoracolumbar burst fractures and
are superior to scores from patients
with diabetes or on renal dialysis.31

The NHP scores show gratifyingly
good results in the “sleep” category,
which corresponds clinically to the re-
lief of night or rest pain usually seen
with this procedure. The remainder of
the NHP scores are quite favourable,
approaching the level seen with THA
in most categories.32 Outcome studies
of this nature are important to aug-
ment comparison of different medical
and surgical interventions and their
impact on a patient’s quality of life, es-
pecially as competition for scarce med-
ical resources intensifies.

Donor-site morbidity after the har-
vesting of a fibular graft has been the
subject of previous studies.16,36,41–45 In a
separate study examining the effect of
the fibular harvest on the patient, we
found that the patients in our series
are, for the most part, satisfied with
the appearance, function and lack of
discomfort of the lower leg after fibu-
lar transfer.36

CONCLUSIONS

Although it did not reliably pre-
vent radiographic progression of the
disease, vascularized fibular grafting
for osteonecrosis of the hip may pro-
vide satisfactory results in carefully se-
lected patients. Due to the low mor-
bidity associated with the operation,
the clinical success rate, the preserva-
tion of the patient’s own femoral
head and the ease of conversion to
THA if failure occurs, vascularized
fibular grafting remains our proce-
dure of choice for osteonecrosis of
the femoral head in appropriately se-
lected young patients.
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