
Fibrous dysplasia of bone is an enigma with no
known cure. Treatment currently consists of curet-
tage and bone-grafting in an attempt to eradicate
the lesion and to prevent progressive deformity.
This study presents the results of prophylactic
intramedullary nailing in 10 patients with monostotic
fibrous dysplasia, pain increasing with movement,
and scintigraphically established activity. 
Ten patients with monostotic fibrous dysplasia in
their upper or lower extremities treated between 2001
and 2003 were included in the study. Seven patients
were male and 3 were female; their mean age was
26.9 years. The mean duration of follow-up was
33.5 months. Closed intramedullary nail without
reaming was used in all cases. Bone grafting was not
performed. Patients were allowed full weight bearing
on the affected extremities on the second postopera-
tive day.
Mean VAS for functional pain was 5.33 ± 0.65 preop-
eratively and 2.26 ± 0.57 at final follow-up (p < 0.05).
Radiographs showed no changes in lesion size, and
the intramedullary fixation appeared to be stable. 
Prophylactic intramedullary nailing appeared to be
beneficial in monostotic fibrous dysplasia with
scintigraphically proven activity and functional pain.
It  also avoids problems that may occur following
pathological fracture.
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INTRODUCTION

Fibrous dysplasia, first identified by Lichtenstein
in 1938 (11), is an anomaly characterised by widen-

ing of the affected bone with cortical thinning and
presence of fibro-osseous tissue inside the bone.
There may also be areas with islands of cartilage or
cysts, and some lesions may be expansile. It may
present under a monostotic or polyostotic form.
Besides these forms, there are McCune Albright
and Mazabraud syndromes in which skeletal lesions
are observed in conjunction with cutaneous hyper-
pigmentation and various endocrinopathies, or with
soft tissue masses in addition to multiple bone
involvement, respectively. 

Aetiologically, the X subunit of the G protein
localised on the 20q13.2-13.3 chromosome that is
encoded by a mutated gene is responsible in
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patients with McCune Albright syndrome. Cells
encoded by this gene are of dysplastic character (1).
Kaplan et al (9) used polymerase chain reaction
(PCR) in peripheral blood cells to demonstrate
genetic mutations in patients with isolated fibrous
dysplasia, except for patients with McCune
Albright syndrome. 

Fibrous dysplasia of bone is an enigma with no
known cure. Treatment currently consists of curet-
tage and bone-grafting in an attempt to eradicate the
lesion and to prevent progressive deformity (3). In
addition, Enneking et al (3) have also shown that
autografts become incorporated soon after grafting,
but subsequently turn into dysplastic tissue.

Lesions have a tendency to recur and may result
in pathological fractures following curettage and
grafting (5). In the multicentric study of the
European Paediatric Orthopaedic Society, patho-
logical fractures occurred in 47% of the patients
with monostotic fibrous dysplasia (8). Treatment of
symptomatic patients should have a long-term per-
spective and should minimise the risk of recurrence
and fracture or deformity which may occur second-
arily. No definite criteria have been established to
identify patients at high risk of presenting patholog-
ical fractures (1).

We present our results with prophylactic
intramedullary nailing in 10 patients with mono-
stotic fibrous dysplasia, pain increasing with move-
ment, and scintigraphically established activity. To
our knowledge, no previous study has focused on
prophylactic intramedullary nailing of the long
bones with monostotic fibrous dysplasia in sympto-
matic patients.

PATIENTS AND METHODS

Ten patients with monostotic fibrous dysplasia in their
upper or lower extremities, operated between the years
2001 and 2003, were included in the study. Seven
patients were male and three were female. Mean age of
the patients was 26.9 years (range : 19 to 34). Mean
duration of follow-up was 33.5 months (range : 24 to 48).
Patients who had been incidentally diagnosed with
fibrous dysplasia without functional pain or pathological
fractures were excluded from the study, whereas patients
who had functional pain and underwent prophylactic
intramedullary nailing were included in the study.
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Patients whose skeletal development was not completed
were excluded since activity of monostotic fibrous
dysplasia may regress spontaneously in these cases.
Demographic characteristics of the patients are shown in
table I. 

Lesions were located in the femur in 6, the humerus in
2 and the tibia in 2 of the 10 patients. Lesions were
observed on plain radiographs (fig 1a) and magnetic
resonance imaging (fig 1b), and activity of the lesion
was demonstrated with increased isotope uptake on
bone scintigraphy in all of the cases (fig 1c).
Scintigraphy also showed absence of involvement of the
rest of the skeleton. 

Closed Inflated Intramedullary Nailing without ream-
ing was used in all cases. Bone grafting was not per-
formed. Patients were allowed full weight bearing on the
affected extremities on the second postoperative day. The
Inflatable Nail (Fixion Intramedullary Nailing Systems,
Disc-O-Tech Medical Technologies, Herzeliya, Israel)
has a short conical end-point connecting four longitudi-
nal bars, with a folded cylindrical chamber inside these
bars and a single-direction valve that allows inflatation
of the chamber with fluid. After insertion of the nail, the
special pump was connected to the valve and the nail was
inflated with sterile saline with controlled pressure (max.
70 bar), so that the inflatable IMN would adapt to the
contour of the endosteal cortex.

Functional pain, size of the lesion on radiographs and
stability of prophylactic fixation were evaluated in fol-
low-up visits every 6 months. A visual analogue scale
(VAS) was used in assessing functional pain.

For statistical analysis, Wilcoxon Signed Rank Test
(with Bonferroni correction) was used and a p value of
less than 0.05 was considered as statistically significant.

RESULTS

Mean VAS for functional pain was 5.33 ± 0.65
preoperatively and 2.26 ± 0.57 at final follow-up
(p < 0.05). Radiographs showed no progression in
lesion size and the intramedullary fixation appeared
stable. A non-displaced fracture occurred two
months postoperatively following a road traffic
accident in one patient who had a lesion in the
metaphyso-diaphyseal part of his left femur. A 5°
varus angulation of the intramedullary nail was
noted and was considered acceptable. Conservative
treatment with a long leg cast was applied for
6 weeks. 
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Pathological fractures and deformities secondary
to the lesion occurred in none of the patients.

DISCUSSION

Lichtenstein (11) is credited with having coined
the term fibrous dysplasia in 1938 ; in 1942,
Lichtenstein and Jaffe (12) reviewed all known cases
of this entity. Those authors established that fibrous
dysplasia of bone was a distinct pathological and
clinical condition. 

Fibrous dysplasia may occur due to a failure in
remodelling of primitive bone into mature lamellar
bone, which negatively affects the mechanical prop-
erties of the affected bone. Thus pain, deformities,
and pathological fractures may occur (1).

Fibrous dysplasia has traditionally been divided
into three clinical forms : monostotic, polyostotic
and endocrinopathic (McCune-Albright syn-
drome) (7). It is generally accepted that monostotic
lesions are easier to treat, are associated with better
outcomes, necessitate fewer operations and result in
fewer fractures (4). 

Table I. — Demographic characteristics and outcomes of the patients

Case Sex Age Site Indication for Follow-up Preoperative Last follow-up
(yr) surgery (month) VAS VAS

1 M 22 Femur diaphysis Functional pain, 30 4.9 1.7
fracture risk

2 F 34 Femur diaphysis Functional pain, 44 5.8 2.4
fracture risk

3 M 19 Distal femur Functional pain, 26 6.4 2
metadiaphysis fracture risk

4 F 29 Femur diaphysis Functional pain, 31 5.3 1.8
fracture risk

5 M 29 Femur diaphysis Functional pain, 24 6.1 3
fracture risk

6 M 22 Femur diaphysis Functional pain, 28 4.9 2.5
fracture risk

7 M 20 Humerus diaphysis Functional pain, 27 4.5 2.9
fracture risk

8 M 32 Humerus diaphysis Functional pain, 40 5.7 3
fracture risk

9 F 29 Tibia diaphysis Functional pain, 37 5.2 1.5
fracture risk

10 M 32 Tibia diaphysis Functional pain, 48 4.5 1.8
fracture risk

Fig. 1. — (a) Anteroposterior plain radiograph of a 32-year-old
male patient showing fibrous dysplasia of the tibia. (b) MRI
demonstrates the extent of lesion. (c) Scintigraphy shows the
monostotic involvement. (d) CT of both tibiae. Note the
thinned cortex (black arrow) when compared with the normal
tibia. (e) Post-operative plain radiograph of the same patient
after intramedullary nailing.



Healing after pathological fractures in dysplastic
bones is comparable with that of normal bone.
However, the callus includes dysplastic bone tis-
sue (2). The lesion persists despite healing of the
fracture. 

The accepted principle in the treatment of lesions
that are painful or at risk for fracture, even if asymp-
tomatic, is curettage and grafting (6). However,
according to our review of the literature, it is uncer-
tain whether this form of treatment offers a defini-
tive solution (7). It has also been reported that curet-
tage or biopsy of an isolated lesion may predispose
the bone to pathological fracture or progression of
the lesion (5). There is no accurate indication of the
rate of success of curettage and bone grafting. In
their study on patients with fibrous dysplasia
localised in the neck of the femur, Guille et al (6)

have shown that the lesion was not eradicated with
curettage and grafting, and the bone was further
weakened due to deformation of the trabecular
structure in dysplastic bone as a result of curettage.
In the present series, we did not perform curettage
and bone grafting.

Resorption and recurrence secondary to grafting
after curettage are other problems. Guille et al (7)

have shown in their study that all cancellous or cor-
tical grafts they used, in addition to autogenous
fibular strut grafts, were resorbed. In addition,
according to DiCaprio and Enneking (1), cortical
grafts are more durable compared to cancellous
grafts, as they are only partly replaced by dysplas-
tic host bone : only their osteonal portion (about
50% of the graft) is replaced by dysplastic bone,
whereas the interstitial lamellae are not replaced
and persist . 

The size of the lesion may change with skeletal
growth ; however it is difficult to differentiate
whether this is secondary to skeletal growth or to
progression of the lesion (4). Since fibrous dysplasia
is a genetic disorder which is not curable, the treat-
ment modality should be long lasting. No definite
criteria are available to state in which cases patho-
logical fracture will occur (1). In the multicentric
study of the European Paediatric Orthopaedic
Society, fractures had occurred in 47% of patients
with monostotic fibrous dysplasia (8). Therefore, we
recommend prophylactic intramedullary fixation in
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patients with monostotic fibrous dysplasia. This
prophylactic therapy avoids complications such as
delayed union and deformities following fracture . 

A vascularised fibula has been used in some
cases following fracture (10). It appears more rea-
sonable to take the necessary steps to prevent frac-
ture, considering the technical difficulty, delayed
weight bearing, risks of graft resorption and re-frac-
ture in addition to high costs, if the affected bone is
not strengthened and fractures.

The occurrence of a non-displaced fracture in
the distal femur in one of our subjects following
a traffic accident two months after prophylactic
nailing supports our policy. This patient did not
require any additional treatment, whereas he would
likely have required a problematic internal fixation
for his fracture, had the nail not been present. 

Reaming was not used prior to nailing in our
patients, as it was deemed unnecessary for prophy-
lactic nailing of non-fractured long bones, added to
the fact that it might have contributed to weakening
the bone to some extent.

As a result of this study, we believe that prophy-
lactic intramedullary fixation can be performed suc-
cessfully in cases of monostotic fibrous dysplasia
with scintigraphically proven activity and function-
al pain. This will avoid problems that may occur
following pathological fractures.
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