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АННОТАЦИЯ
Фиброзная дисплазия — редкое опухолеподобное доброкачественное врождённое заболевание костей, которое, 

по всей вероятности, связано с мутациями гена GNAS и характеризиуется широким спектром клинических проявлений, 
начиная от изолированных монооссальных и полиоссальных форм и заканчивая другими внескелетными проявлени-
ями (синдром МакКьюна–Олбрайта). В результате этих изменений отмечается увеличение хрупкости костей, повыша-
ется риск возникновения переломов.

В данной статье описана пациентка в возрасте 65 лет, поступившая в наше рентгенологическое отделение с жа-
лобами на боли в шее и спине. Ранее у больной были диагностированы поражения костей шейного и грудного от-
делов с подозрением на метастазы. В нашем отделении у пациентки предварительно диагностировали фиброзную 
дисплазию, что впоследствии было подтверждено данными ренгенографии, компьютерной и магнито-резонансной 
томографии. Окончательный диагноз поставлен по результатам биопсии костей.

Таким образом, фиброзная дисплазия в основном поражает кости, при этом нормальная костная ткань замещается 
диспластической фиброзной тканью. В зависимости от количества поражённых костей и сопутствующих эндокринных 
изменений выделяют три формы заболевания: монооссальную, полиоссальную и синдром Олбрайта. Дифференциаль-
ный диагноз среди прочего включал множественную миелому. Выбрана оптимальная тактика лечения.
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Как цитировать
De Michele F., Carpagnano F.A., Paparella M.T., Guglielmi G. Полиоссальная фиброзная дисплазия: результаты визуализации спорного случая // Digital 
Diagnostics. 2022. Т. 3, № 1. С. 55−63. DOI: https://doi.org/10.17816/DD88605

https://creativecommons.org/licenses/by-nc-nd/4.0/

file:///L:/!%20My%20Job%27s/!%20DD%201-2022/add%2011-04/ 
https://crossmark.crossref.org/dialog/?doi=10.17816/DD88605&domain=PDF&date_stamp=2022-04-24


The article can be used under the CC BY-NC-ND 4.0 license
© Authors, 2022

Digital DiagnosticsVol 3 (1) 2022
56

CAse reporTs

Received: 17.11.2021 Accepted: 17.01.2022 Published:  09.03.2022

DOI: https://doi.org/10.17816/DD88605

Polyostotic fibrous dysplasia: 
imaging findings of a controversial case
Francesca De Michele1, 2, Francesca A. Carpagnano1, 2, Maria T. Paparella1, 2, 
Giuseppe Guglielmi1, 2, 3

1 Department of Clinical and Experimental Medicine, Foggia University School of Medicine, Foggia, Italy
2 Radiology Unit, Barletta University Campus UNIFG, “Dimiccoli” Hospital, Foggia, Italy
3 Radiology Unit, Hospital “Casa Sollievo Della Sofferenza”, San Giovanni Rotondo, Foggia, Italy

ABSTRACT
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.

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 fibrous dysplasia that is confirmed by bone 
biopsy.

Fibrous dysplasia 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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一个有争议的病例的影像学结果
Francesca De Michele1, 2, Francesca A. Carpagnano1, 2, Maria T. Paparella1, 2, 
Giuseppe Guglielmi1, 2, 3

1 Department of Clinical and Experimental Medicine, Foggia University School of Medicine, Foggia, Italy
2 Radiology Unit, Barletta University Campus UNIFG, “Dimiccoli” Hospital, Foggia, Italy
3 Radiology Unit, Hospital “Casa Sollievo Della Sofferenza”, San Giovanni Rotondo, Foggia, Italy

简评

纤维异样增殖症是一种罕见的肿瘤样良性先天性骨病，最可能与GNAS基因突变有关，临床

表现范围广泛，从孤立的单骨和多骨形式至其他骨骼外表现（McCune-Albright综合征）。

由于这些变化，骨脆性增加，骨折的风险更高。

本文描述了一名65岁的患者，她因主诉颈部和背部疼痛而入住我们的放射科。此前，该

患者被诊断为颈部和胸部骨骼病变，疑似转移。在我科，该患者先前被诊断为纤维异样增殖

症，随后通过X射线、计算机断层扫描和磁共振成像确认。最终诊断是基于骨活检的结果。

因此，纤维异样增殖症主要损坏骨骼，正常骨骼被发育不良的纤维组织取代。根据受影响

骨骼的数量和相关的内分泌变化，可以区分三种形式的疾病：单骨、多骨和奥尔布赖特综合

征。除其他外，鉴别诊断包括多发性骨髓瘤。选择了最佳治疗方法。

关键词：多骨性纤维结构发育不良； 纤维状组织； 溶骨病。
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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, 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 (café-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).

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 
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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).

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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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 

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).

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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a b
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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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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.

ADDiTiONAL iNfORmATiON
funding source. This article was not supported by any external 
sources of funding.
Competing interests. The authors declare no explicit and potential 
conflicts of interest associated with the publication of this article.
Authors’ contribution. All authors made a substantial contribution 
to the conception of the work, acquisition, analysis, interpretation 
of data for the work, drafting and revising the work, final approval 
of the version to be published and agree to be accountable for all 
aspects of the work.
Consent for publication. Informed written consent was taken from 
the subject of discussion before submission.

СПИСОК ЛИТЕРАТУРЫ
1. Neville B.W., Damm D.D., Allen C.M., Bouquot J.E. Bone patholo-
gy. In: Neville BW, Damm DD, Allen CM, Bouquot JE, editors. Oral and 
maxillofacial pathology. Philadelphia, PA: WB Saunders Company, 
2002. Р. 553–557.
2. Iseri P.K., Efendi H., Demirci A., Komsuoglu S. Fibrous dysplasia 
of the cranial bones: a case report and review of the literature // Yale 
J Biol Med. 2005. Vol. 78, N 3. Р. 141–145.
3. Lustig L.R., Holliday M.J., McCarthy F.F., Nager  G.T. Fibrous 
dysplasia involving the skull base and temporal bone  // Arch 
Otolaryngol Head Neck Surg. 2001. Vol.  127, N  10. Р.  1239–1247. 
doi: 10.1001/archotol.127.10.1239
4. Chapurlat R.D., Orcel P. Fibrous dysplasia of bone and McCune-
Albright syndrome // Best Pract Res Clin Rheumatol. 2008. Vol. 22, 
N 1. Р. 55–69. doi: 10.1016/j.berh.2007.11.004
5. Feller L., Wood N., Khammissa R., et al. The nature of fibrous dyspla-
sia // Head Face Med. 2009. Vol. 5. Р. 22. doi: 10.1186/1746-160X-5-22

6. Riminucci M., Kuznetsov S.A., Cherman N., et al. Osteoclas-
togenesis in fibrous dysplasia of bone: in situ and in vitro analy-
sis of IL-6 expression  // Bone. 2003. Vol.  33, N  3. Р.  434–442. 
doi: 10.1016/s8756-3282(03)00064-4
7. Kransdorf M.J., Moser R.P., Gilkey F.W. Fibrous dys-
plasia  // Radiographics. 1990. Vol.  10, N  3. Р.  519–537. 
doi: 10.1148/radiographics.10.3.2188311
8. Bhattacharyya N., Wiench M., Dumitrescu C., et al. Mechanism 
of FGF23 processing in fibrous dysplasia // J Bone Miner Res. 201. 
Vol. 227, N 5. Р. 1132–1141. doi: 10.1002/jbmr.1546 
9. Yamamoto T., Imanishi Y., Kinoshita E., et al. The role of fibro-
blast growth factor 23 for hypophosphatemia and abnormal regu-
lation of vitamin D metabolism in patients with McCune–Albright 
syndrome  // J Bone MinerMetab. 2005. Vol.  23, N  3. Р.  231–237. 
doi: 10.1007/s00774-004-0589-9

RefeReNCes
1. Neville BW, Damm DD, Allen CM, Bouquot JE. Bone pathology. 
In: Neville BW, Damm DD, Allen CM, Bouquot JE, editors. Oral and 
maxillofacial pathology. Philadelphia, PA: WB Saunders Company; 
2002. Р. 553–557.
2. Iseri PK, Efendi H, Demirci A, Komsuoglu S. Fibrous dysplasia of 
the cranial bones: a case report and review of the literature. Yale J 
Biol Med. 2005;78(3):141–145.
3. Lustig LR, Holliday MJ, McCarthy FF, Nager  GT. Fi-
brous dysplasia involving the skull base and temporal bone. 
Arch Otolaryngol Head Neck Surg. 2001;127(10):1239–1247. 
doi: 10.1001/archotol.127.10.1239
4. Chapurlat RD, Orcel P. Fibrous dysplasia of bone and McCune-
Albright syndrome. Best Pract Res Clin Rheumatol. 2008;22(1):55–69. 
doi: 10.1016/j.berh.2007.11.004

5. Feller L, Wood N, Khammissa R, et al. The nature of fibrous 
dysplasia. Head Face Med. 2009;5:22. doi: 10.1186/1746-160X-5-22
6. Riminucci M, Kuznetsov SA, Cherman N, et al. Osteoclastogenesis in 
fibrous dysplasia of bone: in situ and in vitro analysis of IL-6 expression. 
Bone. 2003;33(3):434–442. doi: 10.1016/s8756-3282(03)00064-4 
7. Kransdorf MJ, Moser RP, Gilkey FW. Fibrous dysplasia. Radiographics. 
1990;10(3):519–537. doi: 10.1148/radiographics.10.3.2188311
8. Bhattacharyya N, Wiench M, Dumitrescu C, et al. Mechanism 
of FGF23 processing in fibrous dysplasia. J Bone Miner Res. 
2012;27(5):1132–1141. doi: 10.1002/jbmr.1546 
9. Yamamoto T, Imanishi Y, Kinoshita E, et al. The role of fibroblast 
growth factor 23 for hypophosphatemia and abnormal regulation of 
vitamin D metabolism in patients with McCune-Albright syndrome. J 
Bone MinerMetab. 2005;23(3):231–237. doi: 10.1007/s00774-004-0589-9 

CAse reporTs Vol 3 (1) 2022

https://doi.org/10.17816/DD


DoI: https://doi.org/10.17816/DD88605

Digital DiagnosticsVol 3 (1) 2022
63

ОБ АВТОРАХ
* Giuseppe Guglielmi, MD, Professor; 
адрес: Viale L. Pinto 1, 71121 Foggia, Italy;  
ORCID: http://orcid.org/0000-0002-4325-8330;  
e-mail giuseppe.guglielmi@unifg.it

francesca De michele, MD; 
ORCID: https://orcid.org/0000-0002-6043-6362 
e-mail: francesca.demichele82@gmail.com

francesca A. Carpagnano, MD;  
ORCID: http://orcid.org/0000-0001-7681-2898;  
e-mail: c.francesca1991@gmail.com

maria T. Paparella, MD;  
ORCID: http://orcid.org/0000-0003-2573-9509;  
e-mail: mt.paparella@gmail.com

AUThORs’ iNfO
* Giuseppe Guglielmi, MD, Professor;  
address: Viale L. Pinto 1, 71121 Foggia, Italy;  
ORCID: http://orcid.org/0000-0002-4325-8330;  
e-mail giuseppe.guglielmi@unifg.it

francesca De michele, MD;  
ORCID: https://orcid.org/0000-0002-6043-6362 
e-mail: francesca.demichele82@gmail.com

francesca A. Carpagnano, MD;  
ORCID: http://orcid.org/0000-0001-7681-2898;  
e-mail: c.francesca1991@gmail.com

maria T. Paparella, MD;  
ORCID: http://orcid.org/0000-0003-2573-9509;  
e-mail: mt.paparella@gmail.com

* Сorresponding author / Автор, ответственный за переписку

CAse reporTs

https://doi.org/10.17816/DD
mailto:giuseppe.guglielmi@unifg.it
http://orcid.org/0000-0001-7681-2898
mailto:c.francesca1991@gmail.com
http://orcid.org/0000-0003-2573-9509
mailto:mt.paparella@gmail.com
mailto:giuseppe.guglielmi@unifg.it
http://orcid.org/0000-0001-7681-2898
mailto:c.francesca1991@gmail.com
http://orcid.org/0000-0003-2573-9509
mailto:mt.paparella@gmail.com

	_Hlk57797256
	_Hlk100051521
	_Hlk57797256
	_Hlk101206760

