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ABSTRACT 
 
Background 
Fibrous dysplasia is a rare non-neoplastic tumor-like congenital bone disease that is most likely 
associated with GNAS gene mutations, with a broad spectrum of clinical presentations, ranging 
from isolated monostotic and polyostotic forms to other extra-skeletal associated manifestations as 
in McCune–Albright syndrome. It is responsible for bone’s weakening and increased fragility, 
making it prone to fractures. 
 
Case presentation 
A 65-year-old female patient was referred to our radiology department for cervical and dorsal pain, 
with a previous diagnosis of incidental cervical and dorsal bone lesions that are suspected for 
metastases. X-ray, computed tomography, and magnetic resonance imaging were performed with a 
precise diagnostic suspicion of FD that is confirmed by bone biopsy. 
 
Conclusions 
FD principally affects the bone and is characterized by bone replacement itself by dysplastic fibrous 
tissue. According to the number of affected bones and their association to endocrine alterations, it is 
classified into three categories monostotic, polyostotic, and Albright’s disease. Differential 
diagnosis with multiple myeloma among others and the best treatment decision was made. 
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BACKGROUND 

Fibrous dysplasia (FD) is a benign progressive condition that is characterized by abnormal 
fibroblast proliferation and bone and marrow replacement with fibrous connective tissue [1]. 
Described for the first time by von Recklinghausen in 1891 [2], FD is a rare congenital disease 
caused by a sporadic postzygotic missense mutation that leads to abnormal fibroblast proliferation, 
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defective osteoblast differentiation, and increased bone resorption [3-4]. It may affect one or several 
bones, according to the monostotic or polyostotic type, and may be associated with hyperfunction 
endocrinopathies and hyperpigmentation of the skin (cafe ́-au-lait spots) in the so-called “McCune–
Albright syndrome” (MAS) [5-6]. FD has a predilection for certain bones including the femur, tibia, 
ribs, pelvis, and craniofacial. The estimated prevalence of FD is 1/30,000, with the monostotic type 
5–6 times as prevalent as the polyostotic one. Generally, FD is a silent disease and some patients 
are asymptomatic. With the presence of symptoms, they often include bone pain, headache, bone 
deformities, facial asymmetry, proptosis, diplopia, pathological fractures, and during childhood. 
More serious symptoms include optic neuropathy, blindness, deafness, vestibular dysfunction, and 
occasionally, facial nerve palsy. Scintigraphy/isotopic bone scans are normally used to assess the 
extent of FD and the number of FD lesions, whereas computed tomography (CT) and, even less, 
magnetic resonance imaging (MRI) are useful to characterize the typical morpho-structural 
characteristics of each bone lesion, which usually have a lytic appearance and are characterized by 
thinning of the cortex with a “ground-glass” matrix [7]. Biochemical markers of bone turnover are 
in some cases elevated and final diagnosis can be confirmed by biopsy. Moreover, 
hypophosphatemia may be present together with increased secretion of fibroblast growth factor 
(FGF-23) from the dysplastic tissue [8]. Hypophosphatemia may contribute to mineralization 
defects, which can lead to osteomalacia, rickets, and bone pain with deformities [9]. Cure or 
spontaneous resolution of FD are unavailable, but not all patients require treatment. Surgery may be 
indicated for larger lesions, which cause adjacent tissue compression with nerve constriction and 
pain. Bisphosphonates are often used as a medical treatment as they have been suggested to reduce 
the increased bone resorption at the affected sites. 

DESCRIPTION OF THE CASE 

 
Clinical data 
Herein, presented a case of a 65-year-old female patient, without a specific clinical history, who 
was referred to our radiology department for cervical pain and discomfort for some years, as the 
only symptom. There was no history of preceding trauma, but the physical examination revealed 
dark-colored spots on the skin (café-au-lait spots), facial asymmetry, and obesity. In the previous 
years, she underwent several diagnostic exams to exclude attributable pathologies to her symptoms, 
resulting in the presence of lytic lesions of the cervical and dorsal metamers. Therefore, she was 
investigated for the suspicion of bone heteroplasia or neoplastic secondarysm, without an 
exhaustive final diagnosis. When she was referred to our radiology department, we decided to 
investigate her multiple known bone lesions from a multi-diagnostic perspective. Therefore, we 
performed an X-ray, CT, and MRI scan of the skeleton, with particular attention on segments that 
are affected by the above-mentioned signs and symptoms. Then we required positron emission 
tomography (PET)- and Single-photon emission computed tomography (SPECT) scans, as well as a 
bone biopsy, to confirm our diagnostic suspicion. 
 
Radiological findings 
X-ray imaging showed the presence of well-circumscribed lytic lesions at the level of C5, C7, and 
D1 vertebrae and at the posterior arch of the fifth left rib, together with a larger localization of the 
disease at the first left rib’s posterior arch, which presented a bubbly cystic bone lesion with a 
cortical “blown appearance,” cortical thinning, and none periosteal reaction (Fig. 1). 
The multiplanar reconstruction CT scan showed a “ground-glass” appearance of the bone matrix, 
together with homogeneously sclerotic and lytic areas of involved cervical vertebrae, underlying the 
involvement of C7 and D1 metamers and confirming the C5’s one (Fig. 2a, 2b, and 2c). AR
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The first posterior left rib, already described with a plain radiograph, was better investigated, 
resulting in the presence of a huge expansile bone lesion with a thin overlying cortical bone and 
“ground-glass” bone matrix appearance together with cystic lytic areas, which confirm the complete 
substitution of the trabecular bone with fibrous tissue (Fig. 2d). 
Moreover, the total-body CT scan showed the involvement of the fifth dorsal vertebra along the 
posterior corresponding left rib, which shows the same bony changes as others (Fig. 2e). 
The MRI, even if not straight and not particularly useful for the differential diagnosis, was 
performed, thus confirming the polyostotic skeletal involvement. 
It showed T1 hypointense lytic lesions at the level of C5, C7, D1, D4, and D5 vertebrae, with 
involvement of posterior elements of C5–C6 (Fig. 3a) and a corresponding heterogeneous contrast 
enhancement in T1w sequences after Gadolinium administration (Fig. 3b). The bone tissue showed 
extensive remodeled areas, without confirmed periosteal reaction. 
 
Nuclear medicine 
The whole body Fluorine-18 Fluorodeoxyglucose PET-CT scan confirmed the involvement of each 
of the above-mentioned skeletal segments and identified with other imaging methods but, paying 
special attention to some of them that showed more intense uptake of the radiotracer, specifically 
the posterior arch of the first left rib, the fifth vertebral body, and the left posterior arch of the 
corresponding rib (Fig. 4). 
Additionally, the presence of a marked metabolic activity at these levels was confirmed by the 
SPECT-CT scan, which showed two areas of intense and pathological focal accumulation of the 
osteotropic tracer (99mTc-HDP) in the left paravertebral side. The upper one, corresponds to the 
first dorsal vertebra, with an SUV max of 39.91, and the other at D5-fifth left rib with an SUV max 
of 47.06 (Fig. 5). 
 
Biopsy 
Bone biopsy was performed, which revealed the presence of osteoporotic and necrotic bone spicules 
with cartilagineous and fibromuscular fragments in extensive myxoid areas. Thus, the diagnosis of 
polyostotic FD was made, which was a very important step in the diagnostic process because the 
neoplastic nature of the lesions was excluded, unlike assumed by the reports of previous years. 
 
 
CONCLUSION 
 
FD primary affects the bones, causing the replacement of the osseous matrix by dysplastic fibrous 
tissue, with a sporadic extra-skeletal involvement. It is classified based on the number of affected 
bones and its association to endocrine alterations in monostotic, polyostotic, and Albright’s disease. 
A congenital etiology is suggested and pathologic fractures are the most frequently associated 
complications. 
Herein, presented a case of an adult female patient with a long story of unexplained cervical and 
dorsal pain. 
Thanks to a multidisciplinary approach and integrated imaging, which allowed us to exclude the 
neoplastic nature of bone injuries, orienting our intuition toward the diagnostic suspicion of 
polyostotic FD was possible, which was confirmed by histological examination. 
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1a                                                                                    1b 

 
 
 
Fig. 1 
The cervical tract X-ray, in the context of a diffused uncovertebral arthrosis, shows the presence of 
some ill-defined lithic bony lesions at C5, C7, and D1 vertebrae (a) and the posterior arch of the 
fifth left rib (b); moreover, a 5.5 × 2.5 cm expansile lesion of the posterior first left rib is visible, 
with a swollen and blown cortical appearance (b). 
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2a                                                                                 2b 

 
 
 
 
 
 
 
 
 
2c                                                                                      2d 
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2e 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 
Sagittal (a) and coronal (b) cervical CT showing extensive lytic bone lesions at C5, C7, and D1 
vertebrae, involving the seventh cervical posterior laminae and spinous process (c). 
The posterior arch of the first left rib shows an expansile bone lesion, surrounded by a thin and 
blown cortical layer, with a ground-glass bone matrix appearance and no soft tissue component 
(better seen on the axial plane in the figure 2d). Axial plane of the thoracic CT scan showing the 
involvement of the fifth dorsal vertebra, together with the corresponding left rib (e). 
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Fig. 3 
 
Sagittal T1w sequence of the cervical tract shows heterogeneously low-signal bone lytic lesions 
involving C5, C7, D1, D4, and D5 vertebrae and the spinous processes of C5 and C6 metamers 
(3a); all these findings were also confirmed by the administration of Gadolinium contrast 
enhancement (3b). 
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Fig. 4 
18F-FDG PET-CT scan showing an increased tracer uptake at the posterior arch of the first left rib 
(4a), the fifth dorsal vertebra, and the posterior arch of the corresponding left rib (4b). 
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5c 

 
 
 
Fig. 5 
The whole body SPECT-CT confirmed the involvement of the above-mentioned bone segments and 
no other particularly shows two areas of high pathological focal accumulation of the osteotropic 
tracer (99mTc-HDP) in the left paravertebral side (D1 and D5-fifth left rib). 
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