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AbstrAct:   Introduction: Proliferative-inflammatory pathologies may occupy the temporal bone, resulting in: hearing loss, vestibular 
dysfunction, and neuropathies from cranial nerve compression. Although their occurrence is episodic, the appropriate 
diagnostic procedure is extremely important to achieve expected therapeutic effect. 

  Aim: The aim of study was characterization of selected proliferative-inflammatory pathologies that may occupy the 
temporal bone: fibrous dysplasia, inflammatory pseudotumor, osteoradionecrosis, and presentation of diagnostic methods 
for the differentiation of these diseases as well as discussion on appropriate therapeutic options. Fibrous dysplasia (FD) is 
a slowly progressive, benign bone disorder of unknown etiology characterized by abnormal proliferation of fibrous tissue. 
Inflammatory pseudotumor (IPT) is a rare, non-malignant inflammatory process of unknown etiology, characterized by 
connective tissue proliferation and infiltration of inflammatory cells. Osteoradionecrosis of the temporal bone (TB-ORN) is 
a rare but potentially fatal complication of radiotherapy for head and neck cancer. 

  results: Due to the similarity of symptoms with typical inflammatory conditions of middle ear (pain, otorrhea, hearing 
loss), selected disorders may be a dilemma regarding the diagnosis and proper further treatment. The clinical examination 
is mandatory, however radiological imaging may demonstrate the presence of specific changes and direct the diagnosis. The 
computed tomography (CT) of fibrous dysplasia shows the abnormal organization of the bone structure. Magnetic resonance 
(MRI), as the most sensitive for inflammatory pseudotumors, visualizes inflammatory infiltration in soft tissues. The CT of 
temporal bone identifies the erosion in the course of osteoradionecrosis. However in all cases the final diagnosis may be 
establish using histopathological examination and after exclusion of the neoplastic process. 

Keywords:   fibrous dysplasia, inflammatory pseudotumor, osteoradionecrosis, proliferative-inflammatory pathologies, skull base, 
temporal bone

streszczenIe:    wprowadzenie: Patologie rozrostowo-zapalne mogą zajmować kość skroniową, powodując różnorodne objawy, zależne od 
ich umiejscowienia: niedosłuch, dysfunkcję przedsionkową i neuropatie spowodowane kompresją nerwów czaszkowych. 
Jakkolwiek ich występowanie jest rzadkie, istotne jest odpowiednie postępowanie diagnostyczne, które skutkuje wdrożeniem 
właściwej terapii. 

  cel: Celem pracy była charakterystyka kliniczna i przegląd metod diagnostycznych oraz zaleceń terapeutycznych w wybranych 
patologiach rozrostowo-zapalnych kości skroniowej: dysplazji włóknistej, inflammatory pseudotumor, osteoradionekrozie. 
Dysplazja włóknista (fibrous dysplasia) jest powoli postępującym, łagodnym zaburzeniem kostnym o nieznanej etiologii, 
charakteryzującym się nieprawidłową proliferacją tkanki włóknistej. IPT (inflammatory pseudotumor) to nienowotworowy 
proces zapalny o nieznanej etiologii, charakteryzujący się proliferacją tkanki łącznej i naciekiem komórek zapalnych. 
Osteoradionekroza kości skroniowej (TB-ORN) to rzadkie, ale potencjalnie śmiertelne powikłanie leczenia radioterapią 
nowotworów głowy i szyi. 

  wnioski: Ze względu na podobieństwo objawów z powszechnymi patologiami zapalnymi ucha środkowego (bóle, wycieki 
z uszu, niedosłuch) prezentowane rzadkie schorzenia mogą stwarzać problem diagnostyczny i terapeutyczny. Dokładne 
badanie kliniczne jest niezbędne, ale poszerzenie diagnostyki o badania obrazowe, może przyspieszyć ukierunkowanie 
diagnozy. W przypadku dysplazji włóknistej obrazy tomografii komputerowej (CT) wykazują charakterystyczną przebudowę 
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IPT – inflammatory pseudotumor 
IMT – inflammatory myofibroblastic tumor 
FD – fibrous dysplasia 
TB-ORN – temporal bone-osteoradionecrosis 
ORN – osteoradionecrosis 
CT – computed tomography 
HRCT – high-resolution computed tomography 
MRI – magnetic resonance imaging 
EBV – Epstein-Barr virus 
HHV-8 – Human herpes virus-8

IntodUctIon

Depending on their exact location, proliferative-inflammatory 
pathologies affecting the temporal bone may cause diverse symp-
toms such as hearing loss, vestibular dysfunction, and neuropa-
thies from cranial nerve compression. Although their occurrence 
is episodic, appropriate diagnostic procedures are extremely im-
portant to allow for differentiation of these rare pathologies after 
more common disorders are ruled out by clinicians, and hence for 
proper diagnosis and appropriate treatment.

obJectIVe

The aim of the study was to characterize the rare proliferative-in-
flammatory pathologies that may affect the temporal bone, including 
fibrous dysplasia, inflammatory pseudotumor, and osteoradione-
crosis, to present diagnostic methods allowing for differentiation of 
these diseases, and to discuss the appropriate therapeutic options. 

chArActerIstIcs oF rAre PAthoLoGIes

Fibrous dysplasia (FD) is a congenital disorder characterized by 
a defect in differentiation and maturation of osteoblasts. Normal 
bone is replaced by fibrous tissue and disorganized trabeculae 
of immature bone tissue [1–3]. It was first reported by Lichten-
stein in 1938 [4]. The estimated incidence of FD ranges between 
1 and 2 per 30,000 individual; the disease is more common in 
children, adolescents, and young adults. More than 90% of re-
cently diagnosed cases occur in females [5] whereas higher pre-
valence in male patients was observed in the past [6]. The mean 
age at diagnosis is 30 years. The prevalence of the pathology is 
characterized by racial predilection, with Caucasians accounting 
for 80% of all cases and Asians representing only 1% of the entire 
patient population [6]. 

The pathology may present in one of three variants Monostotic 
syndrome is the most common form (70%), and one characteri-
zed by the most benign course. It affects mainly patients between 
the ages of 10 and 30. Polyostotic fibrous dysplasia is diagnosed 
when several bones are involved, usually on the same side of the 
body; this form is observed in 30–51% of cases. McCune-Albright 
syndrome (ca. 3% of patients) is the most severe form of fibrous 
dysplasia characterized by concurrence of classic polyostotic pre-
sentation, skin hyperpigmentation, and premature puberty [7].

FD affecting temporal bone alone was first characterized by Schlum-
berger in 1946 [8]. It is a rare proliferative pathology, with slightly 
more than 100 cases reported in this location, most of them oc-
curring within the pediatric population.

Inflammatory pseudotumor (IPT), also referred to in the literature 
as inflammatory myofibroblastic tumor (IMT) is a benign inflam-
matory process of unknown etiology, characterized by connecti-
ve tissue proliferation and infiltration of inflammatory cells. IPT 
was first described by Gleeson and Busse in 1903 while the first 
skull base location was reported by Birch-Hirchfeld in 1905 [15]. 
Lungs are the most common location of this type of lesions. The 
involvement of the head and neck region is reported in 5% of cases 
whereas temporal bone involvement is very rare [16]. The disorder 
affects all individuals regardless of gender or age; however, a peak 
incidence may be observed in the middle age period [17]. Due to 
its low prevalence, IPT is frequently not included in differential 
diagnostics; in the reported cases, initial diagnoses ranged from 
mastoiditis or chronic otitis media to neuroma or meningioma [17].

Although the pathogenesis of IPT is unknown, suspected causes 
include autoimmune or infectious processes. Some hypotheses 
pointed to abnormal immune responses to EBV or HHV-8 viral 
antigens in IPT patients [18]. To date, no correlation could be de-
monstrated between these viruses and the increased risk of IPTs 
within the temporal bone [17].

Osteoradionecrosis is the necrosis of the temporal, usually cau-
sed by earlier radiotherapy for head and neck cancer, particular-
ly nasopharyngeal and parotid gland cancers, although idiopa-
thic forms have also been reported [24]. It is defined as a disorder 
in bone structure not yielding to the applied treatment within 3 
months [25]. The development of this pathology is promoted by 
irradiation responsible for bone tissue nutrition and regeneration 
of bone disorders referred to as 3xH – hypoxia, hypovascularity, 
and hypocellularity. These processes lead to disturbed bone tur-
nover and formation of non-healing wounds. Microbial flora also 
plays an important role in the pathogenesis of the disease. Bacte-
rial biofilm formed on the exposed bone surface is responsible for 
further skin, mucous membrane, and bone damage [25]. Factors 

struktury kostnej. W przypadku pseudoguzów zapalnych najbardziej czułym narzędziem wydaje się badanie rezonansu 
magnetycznego (MRI), które obrazuje nacieki zapalne w tkankach miękkich. Badanie CT kości skroniowej skutecznie 
uwidocznia ubytki i erozję w przebiegu osteoradionekrozy. W każdym z powyższych przypadków niezbędne jest wykonanie 
badania histopatologicznego w celu wykluczenia procesu nowotworowego. 

słowA KLUczowe:   dysplazja włóknista, kość skroniowa, osteoradionekroza, patologie rozrostowo-zapalne, podstawa czaszki, pseudoguz zapalny
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Receptive hearing loss has also been reported in the literature [10]. 
Facial nerve paresis is a rare complication of FD. Currently, the in-
volvement of the facial nerve canal due to progression of temporal 
bone dysplasia is estimated to occur in about 4-5% of cases [6]. 
Clinical presentation also includes headache, tinnitus and sudden 
deafness, and episodic tinnitus with nausea and vomiting [11].

The most common symptoms of IPT include [17]:

•	 progressive hearing loss – 53.8%;
•	 otalgia – 38.5%;
•	 otorrhea – 33.,3%;
•	 tinnitus – 20.5%;
•	 vertigo – 15.4%;
•	 facial nerve paresis – 10.25%;
•	 headache – 7.7%;
•	 equilibrium disorders – 5.1%;
•	 double vision – 5.1%.  

Patients with osteoradionecrosis initially complain of unpleasant 
smell from their ears (100%), headaches (93%), purulent or bloody 
otorrhea (85%), periodical bleeding from the nose (75%) and acu-
te ear pain (50%). Clinical examination may reveal temporal bone 
exposure (73.9-100%), purulent lesions (100%), fistulas (53.2%), tym-
panic membrane defects (39.1%) and skin defects (34.8%). Other 
possible disorders include impaired hearing (55%), facial nerve 
paresis (10%) and equilibrium disorders (10%) [24,25,29]. Fig. 1. 

•	 Niedosłuch – progressive hearing loss;
•	 Otalgia – otalgia;
•	 Wyciek z ucha – otorrhea;
•	 Szumy uszne – tinnitus;
•	 Zawroty głowy – vertigo.

dIAGnostIc IMAGInG

The standard imaging modality in middle ear pathologies is the 
computed tomography (CT) of temporal bones facilitating preci-
se assessment of the small bone-delimited space of the tympanic 
cavity, evaluation of the trabeculae and identification of potential 
soft-tissue masses or shadings within the middle ear. It does not, 
however, allow for precise differentiation of shadings within the 
tympanic membrane. A more detailed characterization may be pro-
vided by magnetic resonance imaging (MRI) which is better suited 
for differentiation of soft tissues from inflammatory processes. MRI 
is also the crucial tool for the assessment of inner ear structures. 

Therefore, authors reporting diffuse pathologies within the tym-
panic bone suggest that both modalities, i.e. CT and MRI, are fre-
quently warranted [17].

Fibrous dysplasia may be diagnosed from its characteristic features 
on CT scans. Three classic forms of FD may be differentiated in 
radiological imaging, namely the pagetoid (56%), sclerotic (23%), 
and cystic forms (21%). Pagetoid form is characterized by the pre-
sence of the areas of mixed, non-homogeneous, sclerotic-lytic are-
as. The sclerotic pattern presents with homogeneous density frag-
ments within the affected bone. The cystic form is characterized 

such as concomitant diabetes, advanced age, immunosuppression 
or smoking also increase the risk of IPT in patients after radiothe-
rapy within the head and neck region [26, 30]. The complication 
has a morbidity rate of ca. 8.5% [28]. The value, however, may be 
underestimated due to the late onset of osteoradionecrosis which 
may develop as late as 40 years after radiation therapy [28]. As of 
this day, no consensus position has been agreed upon with regard 
to safe doses of head and neck radiotherapy ensuring prevention 
of potential temporal bone osteoradionecrosis. Only a moderate 
correlation between the radiation dose and the onset of compli-
cation was demonstrated [27, 30].

syMPtoMs

Symptoms reported by the patients are related to the anatomical 
location of the pathology. 

The most common symptoms of temporal bone FD include con-
ductive hearing loss and narrowing of the external auditory canal. 

Fig. 1.  Comparison of symptoms reported by patients with fibrous dysplasia (FD), 
inflammatory pseudotumor (IPT), or osteoradionecrosis of temporal bone (TB-
-ORN) on the basis of literature data.

Fig. 2.  Otoscopic image of the auditory canal and tympanic membrane in a patient 
with osteoradionecrosis of temporal bone; the patient had a history of 
radiation therapy administered adjuvantly to lingual cancer 14 years before.
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FD has the tendency towards remaining inactive after puberty, and 
therefore caution is recommended when making decisions regarding 
surgical treatment. In aggressive or symptomatic FD, including FD 
involving the inner ear or skull base structures, complete resection 
of pathological bone and its subsequent reconstruction is required. 
In patients in whom tympanic cavity and mastoid cavity are affec-
ted, mastoidectomy and tympanoplasty or subtotal petrosectomy 
should be considered. Despite the treatment, recurrence of FD is 
possible and therefore long-term follow-up is required.

Due to the rare prevalence of IPTs within the temporal bone, no 
consensus position has been agreed upon with regard to the tre-
atment of this pathology. Oral glucocorticosteroids seem to be the 

by the presence of oval cysts with sclerotic margins [7]. Sclerotic 
and cystic forms may occur simultaneously. The CT features of FD 
depend on the number of bones affected as well as on the mine-
ral density of these bones. It is usually hard to identify clear bor-
ders between healthy and pathological tissues. The periosteum is 
usually conserved, although it may be thinned; at the same time, 
trabecular bone is filled with fibrous tissue and disorganized tra-
beculae. The most common radiological pattern of temporal bone 
DT is the pagetoid form characterized by non-uniformly incre-
ased density, loss of the normal trabecular pattern and increased 
thickness of bones. Fig. 2.

MRI scans may vary from low to high intensity in T1- and T2-we-
ighed images with different contrast enhancement parameters. For 
this reason, MRI scans are not routinely recommended in cases with 
characteristic presentation of FD in CT scans and lack of neurologi-
cal symptoms. Diagnostics of inflammatory pseudotumors requires 
combination of both CT and MRI scans. The MRI scan facilitates 
more precise characterization of the pathology. As shown by the 
analysis of literature-reported cases, most IPT foci were isointense 
in T1-weighted images and hypointense in T2-weighted images. In 
addition, the lesions were contrast-enhanced, facilitating the dia-
gnosis being made in combination with available clinical data [17].

In case of TB-ORN, diagnostic examinations should include a CT 
scan of temporal bones for visualization of erosion areas (90%), 
swelling of mastoid process air cells (90%), sclerotization of the 
mastoid process (25%), air vesicles within the soft tissue (30%), 
temporomandibular joint disorders or erosion of condylar pro-
cesses (15%). MRI scans are performed only if dissemination of 
the process into the cranial cavity is suspected. 

hIstoPAthoLoGIcAL eXAMInAtIon

The incidence of spontaneous malignant transformation of FD amo-
unts to about 0.4% of cases with osteosarcomas amounting to more 
than 60% of malignancies [12]. The concurrence of cancer and FD 
is 400 times higher than the percentage of malignant transforma-
tions to form an osteosarcoma [13]. Open biopsy is the preferred 
method for the collection of IPT specimens for histopathological 
examination. Inflammatory pseudotumors are characterized by the 
presence of fibrosis and infiltration (most commonly lymphocytic 
and plasmocytic) related to both acute and chronic inflammation 
[19]. Infiltration of B and T cells is a characteristic feature of in-
flammatory tumors which allows us to differentiate this pathology 
from other lymphoproliferative disorders such as lymphomas [20]. 
In the case of osteonecrosis, histopathological examination should 
be performed as soon as possible so as to exclude tumor recurrence.

treAtMent

The aforementioned diagnostic methods are aimed at selection of 
appropriate modality and intensity of treatment.

In the case of FD, conservative treatment includes administration of 
bisphosphonates albeit their therapeutic efficacy is being questioned. 

Fig. 3.  CT scanning reconstruction of temporal bone reveals mastoid part thickening 
with maintenance of cortical layer and evident “frosted glass” remodeling of bone 
structure (red arrow). Image typical for FD: 2A – transverse plane 2b and 2 c 
– frontal plane. Red arrows indicate abnormal bone remodeling foci.

Fig. 4.  CT scanning reconstruction of temporal bone reveals destruction of the inferior 
wall of the auditory canal (red arrow) with small pathological soft tissue mass 
bulging into the canal lumen. Osteonecrosis was diagnosed following additio-
nal analysis of histopathological data: 3A – transverse projection, 3b – oblique 
projection reconstruction.
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ned therapeutic interventions, severe forms of ORN may require 
surgical removal of necrotic bone and reconstruction of the defect 
using skin flaps or free grafts [28, 30].

sUMMAry

In order to optimize and improve the quality and accuracy of dia-
gnosis, otolaryngologists should be aware of pathologies rarely en-
countered in clinical practice yet characterized by complex course 
and systemic complications. Differential diagnostics of pathologies 
within the temporal bone should include the possibility of fibrous 
dysplasia, inflammatory pseudotumor, and osteoradionecrosis.

FD is diagnosed on the basis of high-resolution CT scans. MRI 
is useful for the diagnosis of cases with atypical CT presentation 
and cases involving neurological complications. 

In cases of IPT, combination of CT and MRI scans is warranted. 
Biopsy is required for final diagnosis.

In cases of TB-ORN, diagnosis is made on the basis of patient hi-
story (radiation treatment) and characteristic features in CT scans. 
Biopsy is performed to rule out potential malignancy.

first treatment of choice as they lead to significant improvement 
in 80% of patients. Intravenous steroid therapy should be taken 
into consideration in patients with rapidly progressive changes 
[17]. Radiation therapy is another proposed treatment modality 
and should be taken into consideration in patients refractory or 
intolerant to steroids [21]. Extensive surgical treatment (tympa-
noplasty, petrosectomy) remains an alternative treatment moda-
lity. Surgical intervention is warranted in cases of aggressive co-
urse of the inflammatory tumor so as to prevent the involvement 
of central nervous system structures [22]. Due to the absence of 
tumor capsule, resection involving a healthy tissue margin is re-
commended to prevent IPT recurrence [23].

Conservative treatment of benign forms of osteoradionecrosis 
consists in debridement of lesions and removal of necrotic tissue, 
possibly accompanied by appropriate antibiogram-based topical 
antibiotic therapy. In addition, treatment with gentian violet is re-
commended on pathological lesions [28]. In the case of infection 
or intense pain, intravenous antibiotic therapy should be included 
periodically [30]. Hyperbaric therapy was taken into considera-
tion; however, no evidence is available to support the efficacy of 
such a treatment in ORN. While conservative treatment is aimed 
at controlling the osteoradionecrotic process, it does not lead to 
the healing of bone defects [24, 26, 30]. Besides the aforementio-
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