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and sclerotic areas. These variable radiographic presentations impede 
radiographic diagnostics and require for an experienced practitioner to 
plan correct patient management

Therefore, the present case report demonstrates the strongly 
deviating clinical and radiological manifestations of monostotic and 
polyostotic forms of fibrous dysplasia (FD) in the facial area and its 
impact on dental and surgical therapy.

Presentation of Case
Patient 1

A 14-year-old male patient was admitted to the Department of 
Oral- and Craniomaxillofacial Surgery presenting a painless distension 
in the anterior lower jaw which appeared approximately 4 month 
before dental visit. Clinical diagnostics revealed an inconspicuous, 
pale reddish gingiva in the concerned region. In the right incisor 
region, a hard, non-compressive, non-displaceable swelling of 4 × 3 
cm (Figure 1) was detectable. The patient demonstrated a conservative 
adequately restored juvenile dentition and good oral hygiene behavior 
with slightly soft plaque caused by orthognathic multiband brackets. 
The teeth showed neither loosening nor percussive sensitivity. In 
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Introduction
Fibrous dysplasia (FD) is a rare, congenital malformation of the 

bone tissue. The disease occurs as a monostotic form, in which only 
a single bone is affected, and a polyostotic form involving multiple 
skeletal locations. Fibrous dysplasia may also occur within the context 
of McCune-Albright Syndrome, a severe polyostotic disease in 
which endocrine disorders (e.g., puberty praecox, hyperthyreodism, 
Cushing's disease) and pigmentation of the skin (“cafe au lait” spots) 
are present [1,2]. While fibrous dysplasia accounts for approximately 
7% of all benign osseous tumors, 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 the disease manifests in a monostatic form in the 
femur, tibia, and ribs, and in 20-30% as a polyostotic form [4].

The pathology is a mutation of the GNAS gene on chromosome 20 
in early embryogenesis [5]. This gene encodes a G protein, which leads 
to dysregulation of the adenylyl cyclase [6]. Overproduction of cyclic 
adenosine monophosphate (cAMP) leads to a deficient differentiation 
of bone stem cells [7] and finally to the replacement of the healthy bone 
matrix by proliferating bone marrow stromal cells. This leads to the 
formation of the characteristic fibrous lesions [8,9]. Histological lesions 
are comprised of irregular trabecular formation within a fibrous stroma 
with bone marrow stromal cells without differentiation in adipocytes 
and osteoblasts. The bony matrix is replaced by proliferating soft tissue 
and shows an irregular woven structure that is described to resemble 
“Chinese character” pattern [8].

These changes in the bony structure lead to a characteristic 
radiological manifestation of the disease in juvenile patients where a 
“ground glass”-like radiolucency enables a tentative diagnosis. In aging, 
however the lesions reveal a heterogeneous appearance with focal cystic 
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Abstract
Introduction: Fibrous dysplasia appears in a clinically and radiologically variable way. Radiographic diagnostic is 

an important factor for final diagnosis especially as this rare lesion is often observed accidently in dental radiographic 
examinations. Therefore, the present case report demonstrates deviating clinical and radiological manifestations of 
monostotic and polyostotic forms of fibrous dysplasia (FD) in the facial area and its impact on dental and surgical 
therapy.

Presentation of case: In the first patient, showing a monostotic form a hard, non-compressive swelling in the 
lower incisor area was detectable and radiographic investigation showed a “ground glass”-like radiopacity in the lower 
mandible. A surgical reduction of the process and a biopsy were indicated due to progression of the lesion and the 
development of aesthetic impairment at a young age. In the second patient, with a polyostotic manifestation, radiographic 
investigation revealed mixed heterogeneous sclerotic areas in the left mandibular angle and a “ground glass”-like pattern 
and osteolyses spreading out from the sphenoid sinus. A biopsy was obtained to confirm the radiological diagnosis 
without complete removal of the diseased bone. 

Conclusion: The two cases demonstrate the strongly varying clinical and radiological appearances of craniofacial 
FD and underline why it poses a challenge to the medical and dental practitioner. Furthermore, the present case report 
is discussing different diagnostic and therapy concepts according to different forms of FD and the consequences for 
dental therapy. Therapy strategies should always be determined by the progression and dimension of the disease and 
requires close interdisciplinary cooperation. 
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addition, all teeth in the frontal lower jaw showed positive sensitivity to 
cold testing. Patient’s ability to open the mouth was not restricted. The 
mentalis nerve did not demonstrate a neurological limitation by testing 
with two-point and sharp and numb discrimination. There was no 
manifestation of Vincent’s Symptomatic. The general patient history 
was inconspicuous. 

As an initial radiographic diagnostic, an orthopantomogram was 
taken by the transferring dentist (Figure 2). The image demonstrated 
an osseous, cancellous structural change in the frontal lower jaw area. 
A cone beam computertomography (CBCT) image, with adapted 
field-of-view to reduce radiation load (Figure 3), was used for three-
dimensional delineation of the X-ray diffraction, which showed a 4 × 
3 cm, “ground glass”-like opacity in the lower mandible. Based on this 
characteristic appearance, a tentative diagnosis of fibrous dysplasia was 
made.

A sample biopsy under local anesthesia was taken via a marginal 
mucoperiosteal flap to confirm the findings. Since the patient desired an 
aesthetic correction, a biopsy with a trepan drill in the chin region was 
made, the protrusion in the frontal lower jaw front was first removed 
with a round bur and the wound was closed using resorbable sutures. 
Histopathological examination revealed evidence of fibrous dysplasia 
in extensive fibrous marrow areas and irregularly shaped trabeculae 
(Figure 4). A further examination of the skeletal system was carried out 
that demonstrated no structural changes in other bone locations, so a 
monostotic progression form could be assumed. To rule out endocrine 
involvement, ultrasound of the thyroid gland and the gonads, as well 
as a blood serum analysis, was performed. The patient will be given 
annual radiographic follow-ups at our clinic.

Patient 2

A 47-year-old female patient was admitted with an uncertain 
osseous lesion of the left lower jaw. The bony lesion was first clinically 
noticeable following tooth extraction of the first molar in the left 
lower jaw. The general history of the patient revealed hypothyroidism, 
arterial hypertension, and neurodermatitis. Extraoral findings were 
inconspicuous, and the patient showed no neurological deficits 
in the facial area. Intraoral investigation showed an insufficiently 
maintained adult dentition. The teeth impressed inconspicuously, 
were not loosened, and were sensitive to cold temperature. Soft tissues 
remained free form irritation. In the former extraction area, an osseous 
protrusion could be felt on palpation. 

CBCT demonstrated an irregularly shaped, sharply defined 
hypodense structure in the area of the lower jaw (Figure 5). The course 
of the nerve in this area was partially without bony limitation. Due to 
further localization at the base of the cranium, a computertomography 
(CT) was performed for further radiological clarification 10 days later. 

The CT showed an expansive lesion with a “ground glass”-like 
internal structure and osteolyses spreading out from the sphenoid 
sinus. Significant multiple sclerosis and hyperplasia of the pars orbitalis 

Figure 1: Clinical findings with a hard, non-compressive swelling in the right 
lower incisor area. 

Figure 2: The orthopantomogram depicts a radiolucency in the apex region 
of the lower right incisors.

Figure 3: Horizontal (A) and sagittal (B) slices of the CBCT volume and 3D 
reconstruction (C) with a “ground glass”-like appearance with mixed opacities 
and radiolucencies in the mental region in the sagittal and horizontal slices 
and a deformation of the caudal mandible visible in the 3D reconstruction.

Figure 4: Hematoxylin-eosin staining with cell-rich fibrous stroma and 
woven irregular bone structures (10x).
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Discussion
Clinical development of FD is multiple, and varies according to the 

location and extent of the skeletal lesions. In the appendicular skeleton 
the disease often becomes apparent in older patients due to fractures, 
deformations, or pain [4]. Approximately 70% of patients with 
polyostotic fibrosis dysplasia and 10% of patients with the monostatic 
form have facial lesions [10]. The upper jaw is more frequently affected 
than the lower jaw and often demonstrates unilateral lesions in the 
posterior area [4,11]. In many cases involving lesions in the jaw area, 
the initial examination is accidental and occurs in the context of dental 
radiographic examinations in patients in the second and third decade 
of life [12]. This is due to the asymptomatic course of the disease, which 
is characterized by slow, mostly painless growth. Other progression 
forms display rapid growth with bone pain and paresthesia occurring 
in the region of the inferior alveolar nerve, but also a compression 
of the optic nerve when the orbit is involved. The lesions typically 
manifest in early childhood, often appearing as significant bony lesions 
as early as age 5 [13]. They display progressive growth in youth and less 
activity in adults due to the apoptosis of the bone marrow stroma cells 
[14]. A malignant transformation of the FD lesions is described in the 
literature in less than 1% of cases and is associated with the oncogenic 
potential of the GNAS mutation [15,16].

Radiologically, a characteristic milky, “ground glass”-like 
radiolucency with alternating radio-opaque and radiolucent areas and 
thinned cortical bone appears. As the disease progresses, the lesions 
decrease in radioluence and reveal a heterogeneous appearance at focal 
cystic and sclerotic areas [17]. Ossifying fibroma, cemento-ossifying 
fibroma, cemento-osseous dysplasia, and giant cell carcinoma must be 
eliminated as differential diagnoses for this benign fibro-osseous lesion.

Currently, for FD treatment is no drug therapy available. Because 
the craniofacial form of FD is associated with bone pain in up to 40% 
of cases, bisphosphonates are often prescribed [18]. However, the 
indication of antiresorptive therapy should be carefully considered 
before risking necrosis of the jaw [19]. The indication for surgical 
therapy depends upon the individual lesion and the clinical behavior 
of that lesion. Lee et al. classify quiet, non-aggressive, and aggressive 
progression forms according to growth rates [17]. For slow-growing 
forms, regular clinical and radiographic follow-ups, as well as sensitive 
control of the local nerves, are sufficient. A biopsy is indicated in cases 

of the ala major, as well as a complete displacement of the left sinus 
sphenoidalis with destruction of the corpus sphenoid. A characteristic 
milky, “ground glass” aspect was also detectable in the space between 
the lateral lamina and medial medulla of the ala major (Figure 6). 
In the lower jaw, a bony hyperplasia with a central osteolytic and a 
“ground glass”-like internal structure was found in the angulus area. 
The upper portions of the cervical spine included in the scan were 
regular. Because of the asymmetrical distribution and glassy aspect of 
the sphenoid and mandibular, a tentative diagnosis of fibrous dysplasia 
could be made radiologically. Paget’s disease could not be excluded 
from the differential diagnosis. 

A sample biopsy of the lower jaw was performed under local 
anesthesia. The histopathological findings confirmed the diagnosis of 
a benign lesion (Figure 7). Next-generation sequencing of the DNA 
detected a hotspot mutation of GNAS on exon 8 (R201H) which 
indicates the presence of fibrous dysplasia. The patient showed no 
endocrinopathies. Thus, a diagnosis of polyostotic progression was 
made. The patient was given follow-up checks every six months.

Figure 5: CBCT volume of patient 2 with horizontal (A) and angulated 
sagittal (B) slices showing mixed heterogeneous sclerotic areas in the left 
mandibular angle. The 3D reconstruction (C) depicts a bulging of mandible 
in the left molar region.

Figure 6: Coronal slice of the Computer tomography displaying the “ground 
glass”-like radiographic changes in the posterior maxilla and sinus region 
and the left mandible.

Figure 7: Histopathological findings using hematoxylin-eosin staining 
showing irregular formed bone fragments with spiky surfaces in a fibrous 
stroma resembling a “Chinese character” pattern (20x).
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of atypical clinical behavior or the possibility of aggressive progression. 
Surgical therapy with recontouring of the facial bones can improve 
function and aesthetics. In cases of McCune-Albright's syndrome, 
endocrinological disorders should be threatened preoperatively, as 
high recurrence rates may occur. [20]. If possible, surgical therapy 
should be done after bone growth has been completed because the 
lesions will show less activity.

In general, conservative dental therapy can be performed safe in 
patients with FD. Regular clinical check-ups are recommended as 
the disease is associated with enamel hypoplasia, dentin dysplasia, 
taurodontism, an increased caries index score, and malocclusion [21]. 
Orthodontic therapy is described in the literature as more prolonged, 
but this is not a contraindication [22]. Dysgnathic surgery in patients 
with FD can also be performed in combination with contouring of the 
lesions or resection with stable results [23] and no detectable difference 
in the healing process [24]. In the current scientific literature, only 
case reports exist for implant placement in affected areas [25,26]. In 
the absence of evidence of osseous integration and inadequate data 
on long-term success, this procedure should therefore be reserved for 
exceptional cases. 

Conclusion
This case report demonstrates the variable monostotic and 

polyostotic occurrences of fibrous dysplasia in the facial area. The 
variable radiological manifestation of the disease in different phases of 
life is notable. Fibrous dysplasia displays in a clinically and radiologically 
variable way, and therefore poses a challenge to the medical and dental 
practitioner. Therapy should always be determined by the progression 
of the disease and requires close interdisciplinary cooperation.
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