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IntroductionFibrous Dysplasia (FD) is a rare benign disorder caused bysporadic mutation characterised by osteofibrousdysplasia. It may be monostotic or polyostotic form inwhich it can present as McCune-Albright Syndrome(precocious puberty, hyperthyriodism, Cushing’s diseaseand pigmentation of the skin - “Cafe-au-Lait” spots),Mazabrand syndrome with extra skeletal manifestationlike intramuscular myxoma in which the vast majority ofextra skeletal abnormalities exist throughout life, with theexception of Cushing’s syndrome and phosphaturia.It is described by Lichtenstein (1938) and Lichtensteinand Jaffe (1942) (Lichtenstein L. Polyostotic fibrousdysplasia. Arch Surg.1938; 36(5):874-98). FD accounts forapproximately 7% of all benign osseous lesions.  McCune-Albright syndrome occurs very rarely, with a prevalence of

1/100,000 to 1/1,000,000 [3]. In 70- 80% of the cases thedisease manifests in a monostotic form in the femur, tibia,and ribs, and in 20-30% as a polyostotic form [1].Radiological features are common in all types but will haveextra skeletal manifestation and the features aremetabolically active lesions have linear growth, becomestatic in size after puberty, and metabolic activity maydecrease throughout adulthood. No progression topolystotic from monostotic. The common radiologicalpresentations are pain, ipsilateral irregular (coast ofmaine) Café-au-lait spots, disfigurement, fractures andtype specific features as described.The purpose of this study was to describe the findings ofradiography, CT and MR imaging in patients with fibrousdysplasia and to evaluate the correlation betweenradiologic and pathologic findings with ours and to shareour knowledge of spectrum of FD with our fellowRadiologists.We will be discussing our 10 cases of FD - Monostotic FDn=6, Mazabraund Syndrome n=1 and Polystatic FD n=2 andCFD n=1.

Abstract
Fibrous Dysplasia (FD) is a congenital disorder characterized by the replacement and distortion of normal bone with
poorly organized, structurally unsound, fibrous tissue. FD is often a part of complex disease, involving not only bone but
also multiple other organs. FD lesions are characterized by age-related histological, radiographical and clinical
transformations. Radiologists play a crucial role in the identification of osseous complications associated with FD. The
craniofacial form of the disease is the most common type of FD and the most difficult form to manage. Patients with
McCune-Albright syndrome and Mazabraud syndrome may have different extra-skeletal abnormalities, which often
require follow-up.
We summaries and describe the spectrum of osseous and extra-osseous radiological findings related to FD and
highlight the pathological base of disease evolution, corresponding imaging changes i.e. ground glass appearance
and rind lesion, complications based on disease distribution.
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Fig. 1a: Left hip AP radiogram shows bubbly expansile lucent  lesion with rind sign.
Fig. 1b: Left foot with distal leg AP and lateral radiogram show bubbly expansile lucent lesion with thinned out cortex and ground glass opacity
involving distal tibia.

Discussion

Monostotic and Polyostotic Fibrous DysplasiaFD represents 2.5% of the bone lesions and 7% of benignbone tumors [3]. It was first described by McCune andBruch and Albright et al in two different articles in1937[4].Monostotic FD accounts for 80%, most common locationof monostotic FD is the rib, skull and femur (shepherd’scrook deformity, Rind Sign). In the polyostotic form, theskull, mandible, pelvic bones are affected.

Polyostotic form occurs earlier than monostotic FD (<15yrs), practically there is no difference in appearance ofbony lesions between FD, MAS and Mazabraud syndromebut syndromic patients typically have polyostotic disease.The spectrum of bone lesions can be classified into threeprimary bony patterns: cystic, sclerotic and mixed.Monostotic FD lesions may show bubbly expansile lesionwith cortical thinning and expansion, with delicate finetrabeculae/ground glass opacity, with narrow zone oftransition (Rind sign) with no periosteal reaction andendosteal scalloping may be present. May have pathfracture with periosteal reaction. (Fig. 1, 6)

CL- Café-au-lait spots , ED- Endocrine disorders, IM- Intramuscular myxomas (f-femur, fr+=frontal pe-petrous bone, z-zygomatic, sp-sphenoid, m-maxilla,
h- humerus, sc- scapula and ti-tibia)

1a 1b
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Fig. 2: Post op case of FD shows anterior bowing of Rt tibia with lesion showing isointense signal on T1, hyperintense signal on T2 with minimal
extraosseous edema.

Fig. 3: Well defined round osteolytic lesion in intertrochanteric region of left femur  showing rind sign.
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Fig. 4 a : AP radiogram of right femur showing small well circumscribed lucent lesion with rind sign.
Fig. 4 b and c show show small discrete T1 hypointense and T2  hyperintense lesion with peripheral hypointense  rim at intertrochanteric
region of right femur.

Fig 4 a Fig 4 b Fig 4 c

Fig. 5: Expansile isointense lytic lesion involving left sphenoid wing with involvement of adjacent left pterygoid plates, left sphenoid sinus
lateral wall and also involving left frontal bone.
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Fig. 6:  Right  shoulder AP  radiogram showing multiple, osteolytic,
expansile lesions with ground glass appearance seen in proximal
humerus and scapula with pathological  fracture of right proximal
humeral shaft.Polyostotic FD seen in 20-30% of cases with an incidenceof 1:4000–1:10,000 (Seema Sharma, Journal of Scientificsociety Year: 2018 | Volume: 45 | Issue : 2   with femalepreponderance is associated with McCune-Albrightsyndrome and Mazabraud’s syndrome and is moreextensive and aggressive as compared to the monostoticlesions. These lesions generally progress till skeletalmaturity and then become quiescent. Sudden increase insize of an existing fibrous dysplasia may be due tosuperimposed aneurysmal bone cyst (ABC) or malignanttransformation. Most common malignant transformationis osteosarcoma followed by fibrosarcoma,chondrosarcoma and malignant fibrous histiocytoma.Radiological features are unilateral fusiform enlargementof medullary cavity, deformity with cortical thickening,increased trabeculation to a characteristic “ground-glass”appearance that are similar to monostotic FD (Fig 5,6).CT defines the anatomy of individual lesions andestablishes the extent of disease and may identify softtissue masses, bone destruction and suggest malignanttransformation. Lesions usually show enhancement afterintravenous contrast administration.MRI- Signal intensity on T1WI and T2WI and the degreeof contrast enhancement depend on the amount anddegree of bony trabeculae, cellularity, collagen, and cysticand haemorrhagic changes.

FD lesions show sharply demarcated borders andintermediate to low signal intensity on T1-WI andintermediate to high intensity on T2-WI Theenhancement pattern may be patchy central, rim,homogeneous or a combination. MRI is not particularlyuseful in differentiating FD from other entities. Diffusion-weighted imaging (DWI) may be helpful in differentiatingbenign from malignant osseous lesions, especially in theskull.  ADC values in skull lesions correlate with celldensity and can potentially narrow the differentialdiagnoses for indeterminate lesions. 
Mazabraud SyndromeMazabraud syndrome is a rare association of fibrousdysplasia with intramuscular myxomas, may beassociated with features of McCune-Al bright syndromewith an average age of 32-42 year. A very few cases ieless than 50 cases are reported in world literature[6].They present with the polyostotic fibrous dysplasia atthe vicinity of the fibrous dysplasia.  Malignanttransformation, age , sex, conventional radiography, CT,MRI findings will be similar to conventional FD.Intramuscular myxomas are seen as well-definedhypoechoic lesions on ultrasound and appear cystic onMRI imaging with T2W bright signals and peripheral rimenhancement after intravenous gadolinium injection(Fig7).  Radiologists need to be aware of Mazabraud’ssyndrome as an association of fibrous dysplasia and softtissue myxomas in order to secure appropriatemanagement of the patient and prevent misdiagnosis.  Many different lesions such as enchondroma, aneurysmalbone cyst, chondrosarcoma, simple bone cyst,osteosarcoma, non-ossifying fibroma and medullary boneinfarct should be considered in the radiographicdifferential diagnosis of fibrous dysplasia. Radiographicchanges that suggest malignancy include lytic regions inpreviously mineralized zones, intralesional calcification,periosteal reaction, cortical disruption and a soft-tissuemass [7]. 
Craniofacial Fibrous Dysplasia (Fig. 8)Craniofacial FD is restricted to the skull bones, highest inthe maxilla that in the mandible. The typical clinicalpresentation of craniofacial FD is a gradual, painlessenlargement of the craniofacial region, leading to facialasymmetry, may involve several skull bones, may crossthe sutures, may cause neurovascular compression andperesis more common in females and average age ofoccurrence is around 40 yrs.CFD patients can be assessed by plain radiography,magnetic resonance imaging and depends upon the stage ofdevelopment and quantity of bony matrix.  Three distinct



211

J Int Med Sci Acad
2019; (October-December); Vol 32; No. 4

Mallikarjunappa et.al.
Fibrous Dysplasia

Fig. 7 a: Showing soft tissue swelling in right mid arm.
Fig. 7b and 7c: CT sections of mid and distal humerus  showing mildly expansile osteolytic lesion with  adjacent  hypodense soft tissue lesion.
Fig. 7d and 7e: MRI sagittal and axial sections (post contrast T1 fat suppressed images) at the level of mid humerus shows medullary lesion
with fibrous matrix with adjacent soft tissue myxoma showing significant homogenous contrast enhancement.

Fig. 8 a

Fig. 7 a Fig. 7 b Fig. 7 c

Fig. 7d

Fig. 7 e


