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Monostotic Fibrous Dysplasia of the Temporal Bone: A Case
Report and Review of the Literature
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Abstract

Fibrous dysplasia (FD) is a rare osseous pathology of unknown ori-
gin in which normal bone is replaced by fibro-osseous tissue. Recent
research has linked FD to a somatic mutation in the protein transcrip-
tion of the GNAS! gene, which leads to an increase in intracellular
cyclic adenosine monophosphate. FD represents 2.5% of all bony tu-
mors and over 7% of all non-malignant bone tumors. FD has various
clinical presentation groups such as the monostotic, craniofacial and
polyostotic forms, and the McCune-Albright syndrome. We present
a temporal bone monostotic FD case of a 66-year-old female patient,
who underwent surgical treatment of pituitary tumor.
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Introduction

Fibrous dysplasia (FD) is a relatively rare osseous disease of
unknown etiology, where the normal bone is changed by fi-
brous tissue, bony metaplasia and newly formed poorly calci-
fied bone. The majority of FD cases are found between 10 and
30 years old, have the same prevalence rate in males and fe-
males and show variable radiographic features in relation with
the level of maturation, which determines of the imaging char-
acteristics. FD can be monostotic or, more rarely, polyostotic.
This case is of particular interest due to the late presentation as
an incidental finding, considering that this entity is more com-
monly seen in the first two decades of life.
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Case Report

A 66-year-old female, with medical history of pituitary mac-
roadenoma treated with surgery in 2017, in periodical control,
gave no history of hearing loss, pain or tinnitus. Post-surgical
high-resolution CT scan demonstrated a focal expansion of
the left petrous temporal bone with complete sclerosis of the
mastoid air cells. The middle ear cavity, ossicles and external
canal were uninvolved. In comparison, the right temporal bone
appears well pneumatized with no apparent abnormalities. Di-
agnosis of monostotic fibrous dysplasia was made based on the
above findings (Figs. 1, 2).

After evaluation, the Ear Board mainly recommended pe-
riodic control and will offer possible surgical treatment if her
hearing becomes further impaired or develops an obstructive
symptoms.

Discussion

FD is a rare condition and non-inherited osseous pathology
of unknown origin where the normal bone is superseded by
fibro-osseous tissue. FD represents 2.5% the bone lesion and

Figure 1. CT scan, bone window and axial view, showing bony over-
growth involving the left temporal bone (yellow star) with sclerosis and
lytic changes within the mastoid air cells (yellow arrow).
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Figure 2. CT scan, bone window and coronal view, showing uninvolved
semicircular canals (red arrow). The right temporal bone appears nor-
mal (white arrow).

7% of benign bone tumors [1]. It was first described by Mc-
Cune and Bruch and Albright et al in two different articles in
1937 [2]. FD has various clinical presentation groups such as
the monostotic (70%), polyostotic (30%) and the McCune-
Albright syndrome (3%) [3]. More frequently, the FD was
observed in patients between 10 and 30 years old, and the dis-
tribution rate between male and female is 2:1. A race predi-
lection has been observed, with Caucasians comprising 80%
of all cases, African-Americans 2% and Asians 1% [4]. The
McCune-Albright syndrome is more common in females [5].

FD and McCune-Albright syndrome arise from activat-
ing missense mutations of the GNAS gene, which encodes
the a-subunit of the Gs stimulatory protein (Gso). Mutations
which occur post-zygotically resulting in a mosaic pattern of
disease were shown to dramatically upregulate RANKL ex-
pression, consistent with the increased levels of osteoclas-
togenesis (RANKL promotes osteoclast differentiation and
ultimately leads to increased bone resorption) [6, 7].

Polyostotic FD affects many bones usually on the ipsilat-
eral side of the body, is relatively rare, and in some cases, is
called the Jaffe type. When the polyostotic form of FD, cuta-
neous pigmentation and no regulated hyperfunction of one or
many endocrine glands are observed, we find the presence of
McCune-Albright syndrome [8-10].

Craniofacial involvement is found in only 10% of cases
of the monostotic variety with the following order of involved
bones: frontal, sphenoid, ethmoid, maxillary, mandible, zygo-
matic, occipital and temporal. Temporal bone involvement is
very rare, with less than 60 cases being reported in the litera-
ture [11, 12]. It usually involves the external auditory canal,
although it may also involve the middle ear, jugular foramen
and more rarely, extend into the otic capsule [13].

The patient’s symptoms aligned with the location of the le-
sion, led by atypical facial pain, headache, nerve compression
and sinus symptoms. In the case of FD in the temporal bone,
the most reported clinical findings are conductive hearing loss
and obstruction of the external auditory canal [12].

Barrionuevo et al classified fibrous dysplasia of the tem-
poral bone into the following three stages according to the pro-
gression of the disease: stage 1, latent phase; stage 2, sympto-
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matic phase; and stage 3, complication phase [13].

High-resolution CT is the examination of choice if fibrous
dysplasia is highly suspected. Homogenous ground-glass den-
sity, loss of the trabecular pattern and asymmetrical thickening
of the cortical wall are the typical manifestations. CT attenu-
ation coefficient values vary between 34 and 513 Hounsfield
units in the different series, in relation with the amount of fi-
brous and osseous tissue and the rate of bone deposition, lead-
ing to three major imaging patterns: pagetoid (56%), sclerotic
(23%) and cystic (21%) types [14-17].

The differential diagnosis of bony lesions of the tempo-
ral bone includes Paget’s disease, which presents with diffuse
involvement of the temporal bone and calvarium. Ossifying
fibromas, which have a well-demarcated border on CT imag-
ing, can also mimic the cystic pattern of fibrous displasia [18].
The rate of variation to malignant tumor is higher in monosto-
tic craniofacial disease (0.05%). Osteosarcoma, fibrosarcoma
and chondrosarcoma are the most prevalent malignant tumors
reported in the literature [9].

Conservative treatment is recommended initially depend-
ing on the extent of the disease, the patient disability expe-
rienced as a result of the hearing loss and surgeon expertise.
Middle ear exploration and/or tympanomastoidectomy may be
needed to manage extension of the disease into the middle ear
and mastoid cavity or to manage complications such as cole-
steatoma [19].

Conclusions

Monostotic FD of the temporal bone is rare, has no symptoms
or may present with different neurological signs. The diagnosis
depends mainly on the imaging exams (X-ray, CT or CBCT),
but clinicians must be aware of the potential diagnosis even
if no symptoms are observed. The treatment, in most cases, is
conservative; surgery is only indicated in cases of the patients
who develop complications, oto-neurological symptoms or
improve cosmetic demands.
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