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AHHOTALNA

(®ubposHas aucnnasus — pefkoe onyxonenonobHoe AobpoKayecTBEHHOE BPOXAEHHOE 3abosieBaHMe KOCTEN, KOTOPOE,
Mo BCeli BEPOATHOCTH, CBA3aHO € MyTauusMu reHa GNAS v xapaKTepusnyeTcs LUMPOKWUM CMEKTPOM KIIMHUYECKUX MPOSBIIEHUH,
HauMHasA OT U30/IMPOBAHHLIX MOHOOCCANBHBIX M NOAUOCCANbHBIX GOPM W 3aKaHUMBAsA LPYrMMU BHECKENETHBIMW NPOSIBIEHN-
amu (cuHapoM MakKbioHa—0nbpaiita). B pesynbtate aTUX M3MEHEHWUI 0TMeYaeTcs yBeIMYeHNEe XPYMKOCTM KOCTEN, NOBbILa-
€TCS PUCK BO3HWUKHOBEHMS NEPEIOMOB.

B paHHol cTaTbe onucaHa naumeHTKa B Bo3pacTe 65 NeT, NOCTYNUBLLAA B HaLle PEHTTEHOIOTMYECKOe OTAENEHME C Ka-
nobamu Ha bonm B wee n cnuHe. PaHee y 60nbHOM BbiMM AMArHOCTUPOBaHbLI MOPAXEHWUA KOCTEN LUEMHOTO M FPYLHOr0 OT-
LEN0B C MOAO03PEHUEM Ha MeTacTasbl. B HalueM oTAeneHuu y naumeHTKU NpefBapuTeNbHO AMArHOCTMpoBanu GubposHyio
AMCNNa3uio, YTO BMOCNEACTBUM BbIN0 MOATBEPIKAEHO AAHHBIMM peHreHorpadumu, KOMMbTEPHOW W MarHUTO-pe30HAHCHOI
Tomorpaduu. OKOHYaTeNbHbIN AMarHo3 NOCTaB/IEH MO pe3ynbTataM broncum KocTen.

TakumM obpasoM, pubposHas aucniasus B OCHOBHOM MOpaXaeT KOCTM, MPY 3TOM HOpMasibHas KOCTHas TKaHb 3aMeLuaeTcs
AMCNacTMYecKon Grbpo3HoM TKaHbio. B 3aBUCMMOCTH OT KONMUECTBA MOPAXKEHHBIX KOCTEN W COMYTCTBYIOLLMX SHAOKPUHHBIX
M3MEHEHWI BbILENAKT Tpu GopMbl 3aboneBaHMSA: MOHOOCCANbHYI0, MoSIMoccanbHy U cuHapom Onbpaiita. OuddepeHumnans-
HbliA AMarHo3 Cpefin NpoYero BKIIKOYA MHOXECTBEHHYIO MUenioMy. BbibpaHa onTMManbHas TaKTUKa NeyeHus.

KnioueBble cnoBa: nonvoccanbHas ¢M6p03Haﬂ ancnnasus, ch6p03Ha;| TKaHb; JINTUYECKOE nopa<eHue KOCTeW.
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imaging findings of a controversial case
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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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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

Vol 3 (1) 2022

DOl https://doiorg/10.17816/DD88605

Digital Diagnostics

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-Cé (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



https://doi.org/10.17816/DD
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3424955/#ref2

CASE REPORTS Vol 3 (1) 2022 Digital Diagnostics 0
5

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 x 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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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 Cé 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).

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).

DOl https://doiorg/10.17816/BD884605

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
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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.
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