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Abstract

Fibrous dysplasia (FD) is a sporadic benign skeletal disorder that can affect one bone (monostotic form) or multiple bones (polyostotic
bone). Around 6–20% of monostotic FD occurs in the ribs. The objective of this study was to report our experience in the management
of the monostotic FD of the ribs. Between January 2004 and December 2009, seven cases of FD of the rib (six men and one woman,
mean age 30.4 years, range 17–40 years) were operated on. The patients were evaluated with plain radiographs and computer tomog-
raphy (CT). All our patients were symptomatic; two patients presented chest pain and swelling and other patients presented only chest
pain. One rib was involved in all our patients (monostotic form): the site was fifth rib (four cases), sixth rib (two cases) or second rib
(one case). Radiologically, plain films and CT showed an expansible lesion with a ground-glass centre and thinning of the cortex. Rib re-
section was performed in all patients; there were no postoperative complications and no recurrence in all cases at mean 43 month
follow-up. In symptomatic monostotic FD of ribs, the involved segment of bone may be excised to rule out malignancy and for painful
lesions.
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INTRODUCTION

First named by Lichtenstein in 1938 [1], fibrous dysplasia (FD) is
a non-inherited, skeletal developmental abnormality, where
normal bone is replaced by fibrous tissue and poorly formed
area of immature bone. It can be monostotic, involving a single
bone, or polyostotic, involving two or more bones. Any bone
may be affected, the long bone, skull and ribs most often.
Albright’s syndrome describes a polyostotic disease associated
with pigmented skin lesions, endocrine abnormalities and preco-
cious puberty [1, 2, 4]. FD of ribs accounts for up to 30% of all
benign chest wall tumours, and monostotic forms are about four
times more common than polyostotic forms. It is typically
present in the third or fourth decade of life as an asymptomatic
mass [3, 5]. We report on seven cases of monostotic FD of the
ribs operated in our service in the last 6 years. In this report,
clinical, diagnosis problems and treatment are discussed.

METHODS

This is a retrospective study of seven cases of monostotic FD of the
ribs, operated at our department between January 2004 and
December 2009. All our patients had a complete clinical examin-
ation and were evaluated by plain X-ray and CT. The records of
these cases were analysed for age, sex, signs and symptoms at
presentation, radiological finding, surgical procedure and
follow-up period (Table 1). In our series, diagnosis of FD was

confirmed postoperatively by histological examination of surgical
specimen.

RESULTS

There were six men and one woman, median age was 30.4
years, range 17–40 years. All our patients were symptomatic, two
patients presented chest pain and swelling and other patients
presented only chest pain. A biological examination (serum
levels of calcium, phosphate, alkaline phosphatase) was normal
in all our patients. Postero-anterior chest X-ray revealed a unilat-
eral fusiform image with ground-glass appearance in one rib in
all patients, CT showed an expansible lesion with cortical thin-
ning and peripheral trabeculations in most cases (Figs 1 and 2).
A mean size of lesions was 5.7/3.4 cm. The site of lesions was
the fifth rib (four cases), sixth rib (two cases) and the second rib
(one case). Posterior aspect of ribs was involved in four cases,
lateral aspect in two cases and anterior aspect in one case. The
lesions were in the right side in three patients and in the left
side in four patients. Surgery was indicated in all our patients for
both diagnosis and curative intention. The involved rib was
resected with 1 cm clear margins, and posterior rib disarticula-
tion was necessary in only one patient. In all cases, the diagnosis
was FD and confirmed postoperatively with histological studies
(Fig. 3). The mean hospital stay was 4 days, with no complica-
tions in any patient. In this series, the follow-up ranged from
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6 to 72 months (mean 43 months). All our patients were asymp-
tomatic, and there was no recurrence of disease.

DISCUSSION

FD is a benign bone disease characterized by the progressive
replacement of normal bone elements by fibrous tissue and
immature woven bone. Around 6–20% of monostotic FD occurs
in the ribs in the third or fourth decade of life, and both sexes are
equally affected [1–3]. It has now become evident that FD is a
genetic disease caused by somatic activating mutation of the Gsα
subunit of G protein-coupled receptor, resulting in upregulation
of cyclic adenosine monophosphate (cAMP) [12]. It presents later
in the ribs, probably because it is often asymptomatic in this site
[6]. In our series, all patients were symptomatic. Biological exami-
nations were normal in our patients, but alkaline phosphatase
may be elevated in 25% of patients with monostotic disease [9]. In

the plain radiographs and CT, the lesions are classically described
by their ground-glass appearance characterized by a variable
degree of mineralization with a faint homogeneous increase in
density. Although non-specific, bone scintigraphy is sensitive in
the identification of the extent of skeletal FD, particularly in
polyostotic form [7, 8, 10]. The differential diagnosis might include
ossifying-fibroma, osteoma, bone cyst, giant cell tumour or a
malignancy of osseous origin [2, 8, 9]. The role for PET scan in
differential diagnosis is minor, because hyperfixation in benign
pathology, such as FD, is often a source of a false-positive scan.
Malignant degeneration has been reported to occur in monosto-
tic FD in 0.5% of patients [14]. When the diagnosis is suspected in
CT and/or magnetic resonance imaging (MRI), histological
confirmation by bone biopsy or surgical resection is necessary.
The most common histology is osteosarcoma, followed by
fibrosarcoma and chondrosarcoma [9, 14].
Histologically, FD consists of an overgrowth of fibrous tissue

with disorganized bony trabeculae and spindle cells surrounded

Table 1: Patients’ characteristics

Age
sex

Symptoms Radiological findings Surgical resection Follow-up
(months)Chest X-ray Computed tomography

37 M Chest pain,
swelling

Ground-glass
appearance

Expansion and deformity of the posterior aspect of fifth
left rib with cortical thinning. Size: 6.5 cm; 1.5 cm

Resection of the left fifth rib 49

23 M Chest pain Ground-glass
appearance

Expansile lesion with cortical thinning of the post aspect
of the right fifth rib. Size: 6 cm; 4 cm

Resection and posterior
disarticulation of the right
fifth rib

36

32 M Chest pain Ground-glass
appearance

Well circumscribed Expansile lesion of the lateral aspect
of the right sixth rib. Size: 4 cm; 2.5 cm

Resection of the right sixth rib 34

29 M Chest pain,
swelling

Ground-glass
appearance

Expansile lesion of the lateral aspect of the left fifth rib
with cortical thinning. Size: 6 cm; 4.5 cm

Resection of the left fifth rib 60

35 F Chest pain Ground-glass
appearance

Expansion and deformity of the anterior aspect of
second left rib with cortical thinning. Size: 6.5 cm; 4
cm

Resection of the left second rib 6

40 M Chest pain Ground-glass
appearance

Expansile lesion with cortical thinning of the posterior
aspect of the left fifth rib. Size: 5 cm; 3.5 cm

Resection of the left fifth rib 72

17 M Chest pain Ground-glass
appearance

Expansile lesion of the posterior aspect of the right
Sixth rib with cortical thinning. Size: 6 cm; 4 cm

Resection of the right sixth rib 46

Figure 1: Patient 3. (a) Chest radiograph showing fusiform expansion and deformity, with ground glass appearance, of the lateral aspect of the right sixth rib.
(b) Computer tomography (CT) image showing well-circumscribed expansible lesion of the lateral aspect of the right sixth rib.
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by fibrous matrix [2, 5]. Different histological patterns have been
described [15]. The severity of the outcome is proportional to
the extent of the bone disease and association with other path-
ology MacCune-Albright syndrome (MAS). In patients with
monostotic disease, the long-term prognosis is excellent.
Treatment of FD is not codified and, generally, asymptomatic
and stable lesions should simply be monitored. Surgery is indi-
cated for confirmatory biopsy, correction of deformity, preven-
tion of pathologic and/or eradication of symptomatic lesions [10,
11]. When surgery is not possible, and in the polyostotic form,
bisphosphonate therapy is indicated with positive effects exerted
on bony density and the reduction of pain [13]. Some authors [2,

10] prefer a surgical management than simple surveillance, espe-
cially in ribs location of FD, because it can raise the difficult
problem of differential diagnosis with malignant tumours.
We believe that in ribs location of symptomatic monostotic

FD, excised involved bone must be indicated for both curative
and diagnosis intention, to rule out malignancy and provide
relief from symptoms.
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Figure 2: Patient 2. (a) Chest radiograph showing well-circumscribed lesion,
with ground glass appearance, of the post aspect of the right fifth rib. (b) CT
image showing an expansible lesion with cortical thinning of the post aspect
of the right fifth rib.

Figure 3: Histological aspect of an FD lesion showing an irregularly minera-
lized trabecular detaching from a background of fibroblasts (HE, GX200).
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