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Diagnostic difficulties in fibrous dysplasia – a 5-case 
series and a literature review

CASE REPORT

INTRODUCTION

Fibrous dysplasia (FD) is a very rare condition, a 
bone disease characterized by areas of abnormal 
growth or lesions in one or several bony structures. 
The process is related with the mutation in the gene 
that encodes the subunit of a stimulatory G protein 
(Gsα)1,2 located on chromosome 20 (20q13.2-13.3)3,4, 

manifested as a localized defect in osteoblastic differ-
entiation and maturation; the osteoblastic cells elabo-
rate a fibrous tissue in the bone marrow instead of 
normal bone. 

Fibrous dysplasia of the bone is a non-heritable dis-
ease, which can occur in any bone. It is not a form of 
cancer and does not increase a person’s susceptibility 
to cancer. Fibrous dysplasia represents about 5% of all 
benign bone tumors4. This rare disorder is usually di-
agnosed in childhood or early adulthood; about 75% 
of the cases are found under the age of 30 years5. 

There is no recognized gender predilection, males 
and females of any race being equally affected6. The 
true incidence of this disorder is unknown and many 
patients are asymptomatic. In some cases, it is discov-
ered incidentally on an X-ray for another condition. 

In symptomatic FD patients, pain is a common sign7. 

The diagnostic algorithm in case of FD includes ra-
diologic imaging and bone biopsy. Computed tomog-
raphy (CT) and magnetic resonance imaging (MRI) 
are useful for evaluating the bony lesions and soft tis-
sue components8.

FD has no etiological known cure, the surgical treat-
ment being directed towards complications. Some au-
thors mentioned good results with bisphosphonate 
therapy for patients with fibrous dysplasia9-11.

OUR EXPERIENCE

Between 2010 and 2012, in the ENT Department of 
“Sfanta Maria” Clinical Hospital, were admitted 5 cases 
of fibrous dysplasia. All of the patients were women, 
aged between 12-69 years. Their final diagnose was es-
tablished by clinical and imagistic criteria. Intraopera-
tive endoscopic visualization of the involved bony 
structures did not raise the suspicion of a malignant 
tumor, so the FD diagnose was built without anatomo-
pathological confirmation, as the risk of intra and 
postoperative complications was high. 
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Case 1
Female patient, 69 years old, refers to the clinic 

complaining of bilateral nasal obstruction started 5 
years prior to presentation, aggravated in the past 
year. She was diagnosed with frontal fibrous dysplasia 
in her childhood (Figure 1a, 1b).

Anterior rhinoscopy revealed a large non-infiltra-
tive tumoral mass that entirely occupied the right 
nasal cavity up to the limen nasi and the posterior part 
of the right nasal fossa. A cranio-facial computer to-

mography was required in order to establish the de-
marcation limit between the deformed bones (Figure 
1c) and the obstructive mass. The CT-scan showed a 
non-homogeneous mass, with contrast opacification, 
filling the right ethmoidal and maxillary sinuses, the 
rhinopharynx, the right nasal fossa and the third pos-
terior part of the left fossa (Figure 1d).

The endoscopic endonasal removal of the tumor was 
performed, under general anesthesia. The piece-meal 
resection was possible up to the olfactory fossa, without 

Figure 1a  Lateral view of the frontal dysplastic process and its posterior 
limit

Figure 1c  Axial CT scan of the skull showing a large, mutilating, FD of the 
frontal bone

Figure 1b  Anterior view of the frontal deformity caused by FD

Figure 1d  Axial CT section of the tumoral mass involving the right part of 
the naso-sinusal cavities and the rhinopharynx
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any iatrogenic CSF fistula. The frozen histopathological 
sections examination showed the reactive nature of the 
lesion, with inflammatory cells, without malignant ex-
pression. On further examination, the anatomopathol-
ogist recognized only inflammatory polyps. 

In this case, the new symptomatology was not a 
complication of the fibrous dysplasia. Even though 
our clinical experience indicated the possibility of an 
esthesioneuroblastoma originated from the cribriform 
plate, the decisive diagnostic was established by the 
histopathologic examination.

Postoperative outcome was free of incidents. When 
discharged, the patient received nasal corticotherapy 
and saline nasal showers. The twelve-month follow-up 
showed the absence of nasal tumoral relapse.

In this case, FD represented a radiological finding, 
without clinical connection with the current obstruc-
tive tumor and the patient’s complaints. No treatment 
was needed for FD.

Case 2
A 65-year-old patient was admitted to investigate 

the cause of her right hemicrania. The headache had 
started 2 years before, had become persistent, accom-

panied by retro-orbital pressure and chronic poste-
rior rhinorrhea. From her medical history, we ac-
knowledged a bilateral concha bullosa resection a 
year before. Endonasal examination, revealing hyper-
trophic turbinates, was limited by a deviated nasal 
septum and a hypertrophic superior turbinate. The 
radiologist described a hypoplastic left sphenoidal 
sinus, with thick walls and dense fluid, partially densi-
fied (Figure 2a, 2b).

Although for us the CT images were representative 
for fibrous dysplasia, the late manifestation (untypical 
for fibrous dysplasia) and the imagist’s opinion deter-
mined us to further investigate. Under general anes-
thesia, after the resection of the bullosa of the superior 
turbinate, the Onodi cell was reachable and surgically 
drained. We could not identify the natural ostium of 
the sphenoid sinus; the anterior wall of the sphenoid 
was compact, covered by normal mucosa – clinical find-
ing that confirmed the sphenoidal fibrous dysplasia, 
mainly of the clivus (Figure 2c). It was important to 
exclude a tumor or chronic sphenoidal sinusitis. 

The patient received symptomatic medical treat-
ment in order to reduce the chronic rhinorrhea and 
the headache.

Figure 2a  Cranio-facial CT scan, coronal slice - “hypoplastic” sphenoid 
sinus

Figure 2c  Skull CT scan - 
sagittal section - arrow pointing 
the transformed clivus

Figure 2b  Axial CT scan of the skull – non-homogenous mass occupying 
the right sphenoidal body and its left wing
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Case 3
Not having a definite diagnostic after being investi-

gated in another clinic, a 39-year-old patient asked our 
medical opinion. She complained of intense left hemi-
crania and ipsilateral nasal obstruction with 3- month 
onset, symptoms slightly improving after nonsteroidal 
anti-inflammatory drugs. At the previous evaluation, 
before any imagistic examination, a biopsy was taken 
from the rhinopharynx. The histopathologist de-
scribed chronic rhinopharyngitis, with reactive lym-
phoid tissue. The cranial MRI subsequently performed 
revealed an effusive process enveloping the clivus, the 
left pterygopalatine fossa, the left sphenoid sinus, 
bulging in the cavum (Figure 3a). 

Our nasal examination revealed hypertrophic infe-
rior turbinate, congested nasal mucosa and the bulg-
ing of the spheno-ethmoidal area. Under endoscopic 
guidance, we performed left sphenoidotomy. Contra-
dicting the MRI, the objective findings were: normal 
sphenoidal mucosa, absence of tumoral mass or muco-
pus; several fragments of tissue were prelevated from 
the rhinopharynx and from the hyperplasic ethmoidal 
mucosa – examination showed the same reactive tis-
sue. Perioperative, steroidal treatment diminished the 
intensity of hemicrania. 

Clinical and paraclinical investigations suggested a 
fibrous dysplasia. To confirm this suspicion, a skull 
CT-scan was performed 7 days after the surgery, show-
ing characteristic modifications in the bony sphenoid 
structure (Figure 3b).

Case 4
A 29-year-old female patient was admitted in our 

Department for dizziness, insecure walking and anxi-
ety. A cranio-facial angio-MRI, taken 6 weeks before, 
described a thickened bone at the anterior wall of the 
maxillary sinus, inhomogeneous, up to 16 mm width, 
resembling fibrous dysplasia (Figure 4a, 4b) – with the 
recommendation of a skull CT scan.

Clinical ENT examination was normal. Additional 
vertigo tests were performed: no nystagmus, negative 
head-shaking-test, negative head-impulse-test, negative 
Romberg test, normal eye tracking, normal saccades, 
non-deviating segments, negative standing tests. All 
hearing investigations were normal (pure tone audi-
ometry, BERA), including tympanogram - bilateral 
type A curve. 

Due to the normal results of all clinical investiga-
tions and the radiologist’s recommendation, the pa-
tient performed a cranio-facial CT scan. The osseous 

Figure 3a  Sagittal MRI - scan of the skull base

Figure 4a  Cranio-facial MRI, coronal slice - osseous tumor involving the 
anterior maxillary bone (arrows pointing the superior and inferior limit)

Figure 3b  Cranio-facial CT scan (coronal slice) – the half left sphenoid 
body modified by FD

Figure 4b  Axial MRI-scan showing the FD in the anterior wall of the right 
maxillary sinus
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lesion involved the anterior wall of the right maxillary 
sinus, measuring 20/14/18 mm, reducing the volume 
of the sinus cavity, with no protrusion through the an-
terior sinus wall (Figure 4c, 4d). 

In this case, no aggressive treatment was needed. As 
long as the FD is not mutilating or invalidating, sur-
gery is not indicated. Radiological follow-up is re-
quired every year.

Case 5
A 12-year-old teenager, with autoimmune thyroidi-

tis, accusing severe headache in the fronto-temporal 
areas, first appeared 2 months before, was admitted in 
our ENT Clinic. The patient had been diagnosed and 
treated for acute sphenoiditis two weeks before the 
admission in our department. At the admission time, 
no clinical and endoscopic endonasal signs of sinusitis 
were present, but the headache lingered on. 

The cranio-facial CT scan (Figure 5a, 5b) and the 
MRI (Figure 5c) scan (native and with contrast) re-
vealed dysplasia of the posterior sphenoid wall and of 
the clivus, questioning the existence of a chronic in-
flammatory process of the sphenoid bone. The neuro-
surgical examination recommended skull base inter-
vention with the biopsy of the suspicious tumoral 
mass. 

Having the parents’ approval, we proceeded with 
the endoscopic assessment of the naso-sinusal cavities: 
bilateral permeable sphenoidal ostia, normal endosi-
nusal mucosa, without pathological secretions; no bi-
optic tissue was prelevated.

All factors put together (age, cephalalgia, clinical 
and imaging aspects) advocated for clivus fibrous dys-
plasia. Our recommendation was periodical check-ups 
and painkillers when needed.

Figure 5a  CT scan – sagittal view –modified clivus (arrow pointing) Figure 5b  CT scan – axial view – clear sphenoidal sinuses and the FD of the 
clivus (arrow pointing)

Figure 5c  MRI-scan, sagittal section: 
sphenoidal process resembling an 
inflammatory lesion (arrow pointing)

Figure 4c  Cranio-facial CT section, coronal slice – non-infiltrative aspect of 
FD

Figure 4d  Sagittal view of the right maxillary sinus showing no protrusion 
through the anterior wall
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DISCUSSIONS

GENERAL CLINICAL CHARACTERISTICS
The main types of fibrous dysplasia include monos-

totic FD, polyostotic FD and McCune-Albright syn-
drome. The main characteristics of these subtypes are 
as follows:

•	 Monostotic fibrous dysplasia – only one bone is 
affected.
o It is by far the most common and accounts for 

70-80% of cases8.
o Monostotic destruction affects the ribs 28% - 

most common, proximal femur 23%, tibia12, 
craniofacial bones 10-25%13, humerus.

o Following the ribs and long bones, craniofa-
cial bones are the second most common site of 
involvement14 and comprise 25% of the cases15.

o However, fibrous dysplasia of paranasal si-
nuses is rare16.

o Among fibrous dysplasia of the head and neck, 
the maxilla and mandible are the most fre-
quent sites to be involved, followed by the 
frontal, parietal and occipital bones17.

•	 Polyostotic fibrous dysplasia – two or more bones 
are affected. 
o The association of multiple skull and facial 

bones is considered to be 50% of the polyosto-
tic form10.

•	 McCune-Albright syndrome – fibrous dysplasia 
can be associated with hormone disturbances 
and skin pigment changes. 
o The incidence of McCune-Albright syndrome 

in about 10% of all FD.
o Females are affected more often than males18.

FD is a paucisymptomatic disease. When symptoms 
occur, they can include: 
	• Bone pain – caused by the expansion of bone or 

the pressure of the expanding bone against a 
nerve. 

	• Unusual gait – for example, walking with short 
steps, rocking from side to side when walking, 
limping.
	• Irregular bone growth.
	• Bone deformity. 
	• Increased susceptibility to bone fractures.
	• Nerve entrapment.
	• Visual complications (occur when the spheno-

ethmoidal complex is involved)19.
	• Arthritis (in the hip and knee joints).

Most commonly, fibrous dysplasia is asymptomatic 
until there is encroachment upon adjacent vital struc-
tures. Leeds and al. consider that facial asymmetry is 
the most common sign of fibrous dysplasia in the head 
and neck, followed by pain, ocular proptosis and neu-
rological changes20. In our days, Rahman et al. suggest 
another classification for signs and symptoms of FD in 
the cervico-facial area21 (Table 1).

Rarely, fibrous dysplasia may be associated with ab-
normalities in the hormone-producing glands of the 
endocrine system22, as:
	• Very early puberty (precocious puberty in girls23 

with onset before 10 years of age)
	• Overactive pituitary gland, which could lead to 

abnormal height 
	• Thyroid gland problems: hyperthyroidism, hy-

perparathyroidism; renal stones, calcinosis, dia-
betes mellitus, Cushing’s syndrome.
	• Changes in skin color - light brown spots (café au 

lait)24.

INVESTIGATIONS 
Some investigations must be performed in order to 

confirm the diagnosis or to determine the extension 
of the disorder:

	• Medical history.
	• Physical examination.
	• Blood tests.
	• Endocrine screening.

Table 1
Classification of the signs and symptoms (after Rahman et al.21)

Objective Subjective

Facial asymmetry (86%) Blurred vision (24%)

Tumor Mass (64%) Headache (20%)

Eyelid position abnormalities (10%) Diplopia (8%)

Loss of visual field (8%)

Sinusitis (8%)

Epiphora (7%)

Hearing loss (3%)

Epistaxis (3%)
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	• Imaging tests.
o X-ray examinations, computerized tomogra-

phy or magnetic resonance imaging scans may 
be used to determine the extension.

o Radiographic examination usually reveals a 
well-circumscribed lesion occupying all or a 
portion of the shaft of the long bone involved, 
with a foggy appearance of the matrix. There 
is a narrow area of transition and no periosteal 
reaction or soft tissue mass25.

o EOS X-ray Imaging System creates 3-dimen-
sional models from two planar images. Unlike 
a CT scan, EOS images are taken while the pa-
tient is in an upright or standing position, ena-
bling improved diagnosis due to weight-bear-
ing positioning.

o Dental radiographs (e.g. Orthopantomograph 
and dental films) to examine lesions around 
the dentition.

o CT scans of the bones can provide detailed in-
formation about the bone tissue. The descrip-
tion “ground glass appearance” is described in 
56% of cases10; sometimes endosteal scallop-
ing may be seen8. The margin between abnor-
mal and normal bone is often difficult to iden-
tify, the two regions blending with each other; 
however, on occasion, a relatively sharp de-
marcation may be present6. 

o MRI findings are not specific. They do not re-
place the necessity of a CT examination. MRI 
appearance is variable, depending on the de-
gree of lucencies versus sclerosis6,8.

	• Bone scan using radioactive tracers – e.g. partial 
multiphase skeletal scintigraphy – shows the in-
creased bone metabolism in the area, useful to 
demonstrate the extent of the disease26. As a first 
step in the evaluation, a full-body 99Tc-methyl-
ene diphosphonate (MDP) bone scan is recom-
mended not only to evaluate the biologic activity 
of the index lesion, but to detect any additional 
lesions that may exist throughout the skeleton27.

	• Biopsy (i.e. using a hollow needle). Unfortu-
nately, the histology does not predict the biolog-
ical behaviour of these lesions28,29.
o It has been suggested that it is possible to ob-

tain a correct diagnosis of fibrous dysplasia 
without the need for a biopsy30,31.

o However, biopsy might be needed if the diag-
nosis is doubtful or malignant transformation 
is suspected32.

TREATMENT
There is no cure for FD. In this case, the treatments 

are focused on the complications of the disease. For 
the quality of life, physiotherapy is indicated to im-
prove joint mobility. Overtreatment of fibrous dyspla-

sia should be avoided because most patients respond 
to conservative management. Asymptomatic patients 
do not need treatment.

Medication
As the pain is the main symptom, once other dis-

eases are excluded, the treatment intention is pain 
management. 

Medical treatment is guided for rickets (softening 
and weakening of the bones due to deficiency of vita-
min D, calcium, or phosphate), hormone imbalances, 
medication to strengthen bones (such as drugs com-
monly used in the treatment of osteoporosis).

Many authors can be credited with reporting the 
initial European experience with bisphosphonate 
therapy for patients with fibrous dysplasia9-11. Osteopo-
rosis medications, particularly pamidronate (a second-
generation bisphosphonate), may help strengthen 
bones affected by fibrous dysplasia, as it is a potent 
inhibitor of bone resorption33-35 and has a lasting effect 
on bone turnover. This can relieve pain and help re-
duce the risk of fractures. Liens et al. supplemented 
this treatment with calcium (500 to 1500 mg/day) and 
vitamin D (800 to 1200 IU/day)10.

Some authors suggest applying calcitonin in combi-
nation with surgical treatment. Calcitonin treatment 
aims local bone calcification, which leads to reduction 
in bleeding during the bone remodelling36.

Useful biomarkers such as serum alkaline phos-
phatase and urinary hydroxyproline can be used to 
monitor response in the nonsurgical treatment of the 
disease rather for diagnosis37,38.

Surgery
In those cases refractory to medical treatment, sur-

gery - in experienced hands - can result in a good func-
tional and cosmetic outcome39.

Because extensive removal of FD is associated with 
a low rate of tumor recurrence, this type of surgery was 
especially recommended for children with low pre-
dicted surgical morbidity and for symptomatic pa-
tients40.

Surgery is required in order to:
•	 Reduce a fracture.
•	 Correct a deformity.
•	 Correct a difference in limb lengths.
•	 Remove an affected area of bone.
•	 Relieve pressure on a nerve, particularly if the 

lesion is in the skull or face.
Surgery may involve replacing the excised bone le-

sion with bone grafted from another part of the body 
or from a deceased donor bone. 

Radiation 
It is not used to treat fibrous dysplasia. In case of a 

FD patient who receives radiotherapy for another dis-
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ease, the clinician should be aware of the possibility of 
malignant transformation; even if it is a rare event, it 
can be precipitated by radiation therapy41.

Malignant change to osteosarcoma or other forms 
of sarcoma42 has been reported to occur in less than 
1% of cases of FD43-47.

On average, 13.5 years pass between diagnosis and 
progression of osteosarcoma, fibrosarcoma, chondro-
sarcoma, or giant cell sarcoma48.

DIFFICULTIES IN DIFFERENTIAL DIAGNOSIS
•	 Paget’s disease
o The resorptive phase of Paget’s disease radio-

graphically may resemble fibrous dysplasia. 
o The disorder is characterized by a generalized 

widening and often bowing of the long bones 
and thickening of the skull49.

o It is distinguishable from fibrous dysplasia by 
the accompanying marked elevation in serum 
alkaline phosphatase levels4 and, histologi-
cally, it has a mosaic bone pattern.

•	 Neurofibromatosis type I
o The difficulty to differentiate these two enti-

ties consists in their common features: café au 
lait spots, bony dysplasia (especially tibia) and 
sphenoid wing dysplasia.

o Characteristically, the von Recklinghausen pa-
tients have learning disabilities, iris hamarto-
mas (Lisch nodules) and one or more neurofi-
bromas.

o The osseous lesions are rare.
o When ribs are affected, the radiological aspect 

is like a ribbon – thinned and attenuated ap-
pearance of ribs.

•	 Osteofibrous dysplasia
o Also known as ossifying fibroma.
o It is usually identified in children younger 

than 10 years of age, and has a remarkable ra-
diographic resemblance to fibrous dysplasia50.

o It is the most common benign tumor occurring 
in the paranasal sinuses. The fronto-ethmoid 
region is the most common site of origin.

o It is a well-demarcated benign fibro-osseous 
tumour with capsule, a tiny sclerotic shell com-
posed of metaplastic-sclerotic bone, fibrous 
tissue and varying amounts of osteoid51. Fi-
brous dysplasia is not well circumscribed, and 
its borders are difficult to define.

o It appears locally aggressive, with cortical dis-
ruption and involvement of many adjacent 
anatomical structures52.

•	 Sometimes, highly cellular areas of fibrous dys-
plasia may be diagnosed incorrectly as sarcoma. 
Focal areas of hyaline cartilage can dominate the 
microscopic picture, resulting in misdiagnosis of 
cartilaginous tumor53.

CRANIO-FACIAL FEATURES OF FIBROUS  
DYSPLASIA 

The diagnosis of monostotic fibrous dysplasia is 
based on clinical, radiographic and histopathological 
findings.

The craniofacial form occurs typically around 10 
years of age and then progresses throughout adoles-
cence54.

According to Mirra concept, “when a single bone 
(monostotic) is affected, it probably represents a 
forme fruste of the more severe form (polyostotic).” 
He stated that the craniofacial bones affected by fi-
brous dysplasia are in the following order: frontal > 
sphenoid > ethmoid > maxilla > mandible > zygoma > 
parietal > occipital > temporal55.

The most common presenting features included 
atypical facial pain and headache, complaints refera-
ble to the sinuses, proptosis and diplopia, hearing loss 
and facial numbness56.

Monostotic fibrous dysplasia of the clivus is ex-
tremely rare57, 58.

Previously, only a few cases of FD of the clivus have 
been reported in the literature57, 59.

CONCLUSIONS 

Fibrous dysplasia is a genetic nonhereditary disease. 
The diagnosis of FD is established by clinical and im-
agistic criteria. If malignant tumor is not suspected, 
the bone biopsy is not strictly necessary. Mainly, the 
treatment is focused to solve complications or to allevi-
ate pain, the most common symptom in FD. Fre-
quently, it manifests and is diagnosed in childhood. It 
has no etiological treatment.

REFERENCES

1. Schwindinger W.F., Francomano C.A., Levine M.A. - Identification of a muta-

tion in the gene encoding the alpha subunit of the stimulatory G protein of 

adenylylcyclase in McCune-Albright syndrome. Proc. Natl. Acad. Sci. USA, 

1992;89(11):5152-5156.

2. Weinstein L.S., Shenker A., Gejman P.V., Merino M.J., Friedman E., Spiegel 

A.M. - Activating mutations of the stimulatory G protein in the McCune-

Albright syndrome. N. Engl. J. Med., 1991;325(24):1688-1695.

3. Alman B.A., Greel D.A., Wolfe H.J. - Activating mutations of Gs protein in 

monostotic fibrous lesions of bone. J Orthop. Res. Mar., 1996;14(2):311-5. 

4. DiCaprio M.R., Enneking W.F. - Fibrous Dysplasia. Pathophysiology, 

Evaluation, and Treatment. J Bone Joint Surg. Am., 2005;87:1848-1864. 

5. Kransdorf M.J., Moser R.P., Gilkey F.W. - Fibrous dysplasia. Radiographics, 

1990;10:519-37.

6. Larheim T.A., Westesson P. - Maxillofacial Imaging. Springer Verlag. 2008.

7. Guille J.T., Kumar S.J., MacEwen G.D. - Fibrous dysplasia of the proximal part 

of the femur. Long-term results of curettage and bone-grafting and mechan-

ical realignment. J Bone Joint Surg. Am., May 1998;80(5):648-58. 

8. Fitzpatrick K.A., Taljanovic M.S., Speer D.P., et al. - Imaging findings of fi-

brous dysplasia with histopathologic and intraoperative correlation. AJR Am. 

J. Roentgenol., 2004;182(6): 1389-98.



 219

9. Chapurlat R.D., Delmas P.D., Liens D., Meunier P.J. - Long-term effects of 

intravenous pamidronate in fibrous dysplasia of bone. J Bone Miner Res., 

1997;12:1746-52.

10. Liens D., Delmas P.D., Meunier P.J. - Long-term effects of intravenous pa-

midronate in fibrous dysplasia of bone. Lancet.,1994;343:953-4.

11. Chapurlat R., Meunier P.J. - Fibrous dysplasia of bone. Baillieres Best Pract. 

Res. Clin. Rheumatol., 2000;14:385-98.

12. Lee R.S., Weitzel S., Eastwood D.M., et al. - Osteofibrous dysplasia of the tibia. 

Is there a need for a radical surgical approach? J Bone Joint Surg. Br., 

2006;88(5):658-64.

13. Chong V.F., Khoo J.B., Fan Y.F. - Fibrous dysplasia involving the base of the 

skull. AJR Am. J. Roentgenol., 2002;178(3):717-20. 

14. Tehranzadeh J., Fung Y., Donohue M., Anavim A., Pribram H.W. - Computed 

tomography of Paget disease of the skull versus fibrous dysplasia. Skeletal 

Radiol., 1998;27:664-72.

15. Kumar R., Madewell J.E., Lindell M.M., Swischuk L.E. - Fibrous lesions of 

bones. Radiographics, 1990;10:237-56.

16. Feldman M.D., Rao V.M., Lowry L.D., Kelly L.D. - Fibrous dysplasia of the 

paranasal sinuses. Otolaryng. Head Neck, 1986;95:222-4.

17. Nager G.T., Kennedy D.W., Kopstein E. - Fibrous dysplasia: a review of the 

disease and its manifestations in the temporal bone. Ann. Oto. Rhinol. 

Laryng., 1982;91:1-52.

18. Parekh S.G., Donthineni-Rao R., Ricchetti E., Lackman R.D. - Fibrous dyspla-

sia. J Am Acad Orthop Surg., Sep-Oct 2004;12(5):305-13.

19. Araghi H.M., Haery C. - Fibro-osseous lesions of craniofacialbones. The role 

of imaging. Radiol Clin. North Am., 1993;31(1):121-134.

20. Leeds N., Seaman W.B. - Fibrous dysplasia of the skull and its differential 

diagnosis. Radiology, 1962;8:570-582.

21. Rahman A.M., Madge S.N., Billing K., et al. - Craniofacial fibrous dysplasia: 

clinical characteristics and long-term outcomes. Eye (Lond), 2009;23:2175.

22. Godse A.S., Shrotriya S.P., Vaid N.S. - Fibrous dysplasia of the maxilla. J 

Pediatr Surg., Apr 2009;44(4):849-51.

23. Lustig L.R., Holliday M.J., McCarthy E.F., Nager G.T. - Fibrous dysplasia in-

volving the skull base and temporal bone. Arch Otolaryngol. Head Neck 

Surg., 2001;127(10):1239–1247.

24. Albright F., Butler A.M., Hampton A.O. - Syndrome characterized by osteitis 

fibrosa disseminata, areas of pigmentation and endocrine dysfunction, with 

precocious puberty in females. New Engl. J. Med., 1937;216:727-46. 

25. Huvos A. - Bone tumors: diagnosis, treatment and prognosis. WB Saunders 

Co., 1991. 

26. Zhibin Y., Quanyong L., Libo C., Jun Z., Hankui L., Jifang Z., Ruisen Z. - The 

role of radionuclide bone scintigraphy in fibrous dysplasia of bone. Clin Nucl 

Med., 2004;29:177-80.

27. Stanton R.P., Ippolito E., Springfield D., Lindaman  L., Wientroub S., Leet 

A. - The surgical management of fibrous dysplasia of bone. From 

International Meeting on Fibrous Dysplasia/McCune-Albright Syndrome 

and Cherubism: Best Clinical Practice and Future Research Bethesda, MD, 

USA. 3-5 October 2010

28. Chuong R., Kaban L.B. - Diagnosis and treatment of jaw tumors in children. 

J Oral Maxillofac. Surg., 1985;43(5):323-332.

29. Kaban L.B., Troulis M.J., Ebb D., August M., Hornicek F.J., Dodson T.B. - 

Antiangiogenic therapy with interferon alpha for giant cell lesions of the 

jaws. J Oral Maxillofac. Surg., 2002;60(10):1103-1111.

30. Sirvanci M., Karaman K., Onat L., Duran C., Ulusoy O.L. - Monostotic fibrous 

dysplasia of the clivus: MRI and CT findings. Neuroradiology, 2002 

Oct;44(10):847-50. Epub 2002 Sep 18.

31. Badih A., Ossama A.L. - Fibrous dysplasia of the clivus. Neurosurgery, 

2003;52:318-323.

32. Ham D.W., Pitman K.T., Lassen L.F. - Fibrous dysplasia of the clivus and 

sphenoid sinus. Mil Med., 1998 Mar;163(3):186-9.

33. Riminucci M., Fisher L.W., Shenker A., et al. - Fibrous dysplasia of bone in 

the McCune-Albright syndrome: Abnormalities in bone formation. Am. J. 

Pathol., 1997;151:1587-1600.  

34. Delmas P.D. - Bisphosphonates in the treatment of bone disease. N Engl J 

Med, 1996;335:1836-7.   

35. Rauch F., Schoenau E., Glorieux F.H. Bisphosphonate – Anwendung in der 

Paediatrie. Manoatsschr Kinderheilkd, 2000;148:334-41.

36. Yasuoka T., Takagi N., Hatakeyama D., Yokoyama K. - Fibrous dysplasia in the 

maxilla: possible mechanism of bone remodeling by calcitonin treatment. 

Oral Oncol., 2003 Apr;39(3):301-5.

37. Plotkin H., Rauch F., Zeitlin L., Munns C., Travers R., Glorieux F.H. - Effect 

of pamidronate treatment in children with polyostotic fibrous dysplasia of 

bone. Journal of Clinical Endocrinology and Metabolism, 2003;88(10):4569–

4575.

38. Chen Y.R., Chang C.N., Tan Y.C. - Craniofacial fibrous dysplasia: an update. 

Chang Gung Medical Journal, 2006;29(6):543–549.

39. Hempel J.M., Karkos P.D., Issing W.J. - Fibrous dysplasia of the frontal bone. 

Ear Nose Throat J., 2006 Oct;85(10):654,656-7.

40. Maher C.O., Friedman J.A., Meyer F.B., et al. - Surgical treatment of fibrous 

dysplasia of the skull in children. Pediatr Neurosurg, 2002;37:87.

41. Ogunsalu C.O., Lewis A., Doonquah L. - Benign fibro-osseous lesions of the 

jaw bones in Jamaica: analysis of 32 cases. Oral Dis., 2001,7:155-162.

42. Nager G.T., Kennedy D.W., Kopstein E. - Fibrous dysplasia: A review of the 

disease and its manifestations in the temporal bone. Ann Otol Laryngol 

Suppl, 1982;92:1-52.

43. Sadeghi S.M., Hosseini S.N. - Spontaneous conversion of fibrous dysplasia 

into osteosarcoma. J. Craniofac. Surg., 2011;22(3):959-961.

44. Reis C., Genden E.M., Bederson J.B., Som P.M. - A rare spontaneous osteo-

sarcoma of the calvarium in a patient with long-standing fibrous dysplasia: CT 

and MR findings. The British Journal of Radiology, 2008;81(962):e31-34.

45. Ruggieri P., Sim F.H., Bond J.R., Unni K.K. - Malignancies in fibrous dyspla-

sia. Cancer, 1994;73(5):1411-1424.

46. Tsai E.C., Santoreneos S., Rutka J.T. - Tumors of the skull base in children: 

review of tumor types and management strategies. Neurosurg. Focus, 

2002;12(5):e1.

47. Yabut S.M. Jr., Kenan S., Sissons H.A., Lewis M.M. - Malignant transformation 

of fibrous dysplasia. A case report and review of the literature. Clin. Orthop. 

Relat. Res., 1988;228:281-289.

48. Morrissey D.D., Talbot J.M., Schleuning A.J. - Fibrous dysplasia of the tempo-

ral bone: Reversal of sensorineural hearing loss after decompression of the 

internal auditory canal. Laryngoscope, 1997;107(10):1336-40.

49. Janssens K., de Vernejoul M.C., de Freitas F., Vanhoenacker F., Van HulW. - 

An intermediate form of juvenile Paget’s disease caused by truncating 

TNFRSF11B mutation. Bone., 2005;36(3):542–548.

50. Campanacci M. - Osteofibrous dysplasia of long bones a new clinical entity. 

Ital. J Orthop. Traumatol., 1976;2(2):221–237.   

51. Mehta D., Clifton N., McClelland L., Jones N.S. - Paediatric fibro-osseous le-

sions of the nose and paranasal sinuses. Int. J Pediatr. Otorhinolaryngol., 

2006 Feb;70(2):193-9. Review.

52. Keles B., Duran M., Uyar Y. Azimov A., Demirkan A., Esen H.H. - Juvenile 

Ossifying Fibroma of the Mandible: a Case Report. J Oral Maxillofac. Res., 

2010;1(2):e5.

53. Pelzmann K.S., Nagel D.Z., Salyer W.R. - Polyostotic fibrous dysplasia and fi-

brochondrodysplasia. Skeletal Radiol., 1980;5(2):116–118.  

54. MacDonald-Jankowski D. - Fibrous dysplasia in the jaws of a Hong-Kong 

population: radiographic presentation and systematic review. 

Dentomaxillofacial Radiology, 1999;28(4):195-202.

55. Mahajan S., Kamboj M., Baoz K. - Maxillofacial fibrous dysplasia. Indian 

Journal of Dental Research, 2005;16(4):151-152. 

56. Lustig L.R., Holliday M.J., McCarthy E.F., Nager G.T. - Fibrous dysplasia in-

volving the skull base and temporal bone. Arch Otolaryngol Head Neck 

Surg., 2001 Oct;127(10):1239-47.

57. Levy M.L., Chen T.C., Weiss M.H. - Monostotic fibrous dysplasia of the clivus. 

Case report. J Neurosurg., 1991;75:800–803. 

58. Sato K., Kubota T., Kaneko M., Kawano H., Kobayashi H. - Fibrous dysplasia 

of the clivus. Surg. Neurol., 1993;40:522-525.

59. Contratti F., Menniti A., Fraioli M.F., Fraioli B. - Fibrous dysplasia of the clivus 

with a second T8 bone lesion: case report. Surg. Neurol., 2006;65:202–205. 

Discussion 205-206.

Savu et al  Diagnostic difficulties in fibrous dysplasia – a 5-case series and a literature review


