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Summary: Inflammatory myofibroblastic tumors include a
diverse group of lesions characterized by inflammatory cell
infiltration and variable fibrotic responses. Occurrence in
the temporal bone is unusual. We present CT and MR
imaging findings of an inflammatory myofibroblastic tu-
mor of the temporal bone in a 26-year-old patient with
repeated paroxystic episodes of rotatory vertigo that oc-
curred over a few days. CT and MR imaging revealed a
homogeneously enhancing soft-tissue mass of the right
mastoid with bone erosion of the tegmen and extensive
dural thickening. The mass resembled a malignant tumor,
and the patient underwent an extended mastoidectomy
through a retroauricular approach. Microscopic examina-
tion showed myofibroblastic spindle cells with mixed in-
flammatory infiltrate, and the pathologic diagnosis was
inflammatory myofibroblastic tumor.

Earlier reports of inflammatory myofibroblastic tu-
mor, also known as inflammatory pseudotumor, were
confined to cases involving the lung or pleura (or
both), until examples were described in the abdomen,
skin and soft tissues, spleen, heart, bladder, upper
respiratory tract, mediastinum, and kidney (1). In-
flammatory myofibroblastic tumors of the head and
neck occur most commonly in the orbits and rarely in
the skull base. Other areas of involvement include the
larynx, the paranasal sinuses, the cervical esophagus,
and the soft tissues of the neck. They include a het-
erogeneous group of lesions characterized by inflam-
matory cell infiltration and variable fibrotic reaction.
Inflammatory myofibroblastic tumors are now a
widely recognized entity with a generally favorable
prognosis, although rare examples of malignant trans-
formation and even distant metastases have occurred
(2). Inflammatory pseudotumors of the middle and
inner ear have been described, to our knowledge, in
only four cases in the English literature (3, 4). We
herein describe the clinical features, radiologic and
histopathologic findings, and treatment outcomes.

Case Report
A 26-year-old black man was admitted to the Department of

Otolaryngology of the University of Brescia in May 2002 for
repeated paroxystic episodes of rotatory vertigo that occurred
over a few days. The attacks lasted a few minutes each and were
unleashed by sudden head movements; they were accompanied
by intense neurovegetative signs, without neurologic signs or
symptoms. Laboratory findings were within normal ranges,
except for erythrocyte sedimentation rate (73 mm/h) and sero-
proteic electrophoresis (decreased albumin, 47.3%; increased
gamma globulins, 29.0%).

The patient underwent a complete neuro-otologic evalua-
tion. Micro-otoscopy revealed the eardrums to be normal, and
clinical vestibular examination revealed a left horizontal spon-
taneous nystagmus (grade I) with rotatory component. Pure
tone audiometry showed a sensorineural hearing loss at high
frequencies in the right ear and a modest conductive compo-
nent at lower frequencies; middle ear impedance testing ascer-
tained a flat tympanogram and an elevated threshold of con-
tralaterally evoked acoustic stapedial reflexes in the same ear.
Vestibular examination with electronystagmography, per-
formed on the second day after admission, failed to detect any
spontaneous nystagmus. Recording of the auditory brain stem
response showed increased wave III and V latencies on the
affected side, indicating a possible retrocochlear disease.

High-resolution CT scans of the temporal bone in the axial
and coronal planes, performed to rule out a suspected expan-
sive lesion, showed an erosive mass, involving the right mastoid
and extending anteriorly into the attic, without erosion of the
ossicles (Fig 1). The tegmen was dehiscent, and the residual
pneumatized mastoid was not aerated. CT also showed erosive
changes of the cortex of the lateral semicircular canal and of
the sigmoid sinus plate. No signs of labyrinthine fistula were
observed.

MR imaging at 1.5 T was performed the same day. T2-
weighted fast spin-echo axial and coronal sections (4000/100
[TR/TE]), T1-weighted spin-echo images (500/15), T1-
weighted axial and coronal sections, and 2D time-of-flight MR
venograms (25/9; flip angle, 30 degrees) were obtained after IV
injection of gadopentetate dimeglumine (0.1 mmol/kg; Magne-
vist, Shering, Germany).

The lesion was characterized by low signal intensity in T2-
weighted and by intermediate signal intensity in T1-weighted
images, with marked enhancement after the administration of
contrast material (Fig 2). MR imaging showed dural enhance-
ment and thickening starting at the petrous bone, involving the
right edge of the tentorium, and extending in the temporopa-
rietal region (Fig 2D). No edema was observed in the temporal
white matter. The mass reached the otic capsule but without
any signal intensity abnormality of the membranous labyrinth.
MR venography showed a mild indentation on the right sig-
moid sinus (Fig 2E).

An antibiotic multidrug protocol was promptly IV adminis-
tered: Ceftazidime (1 g � 3), Vancomycin (500 mg � 2), and
Netilmycin (300 mg). The results of a CSF examination were
negative for bacterial colonization.

Based on the erosion of the tegmen and imaging findings
suggesting a vascularized tumor, the decision was made to
perform an extended mastoidectomy through a retroauricular
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approach to remove the lesion and protect the patient from the
risk of meningitis. The cortical bone appeared crisp, tender,
and completely involved by an osteolytic lesion. Intraoperative
frozen sections were obtained and documented an inflamma-
tory pseudotumor. After identification of the sigmoid sinus and
of the middle and posterior cranial fossa dura, the lesion was
dissected from the facial nerve. The ossicular chain appeared
intact and mobile. The wall of the lateral semicircular canal was
thin and irregular without fistulization. The posterior wall of
the outer external canal was drilled to the level of the fallopian
canal. An inflammatory reaction of the dural meningeal layer
of the middle cranial fossa that appeared strictly adherent to
the lesion was observed. Careful cleavage of the mass from the
dura was achieved and its exenteration completed. The tegmen
defect was repaired by means of composite flexible hydroxyap-
atite sheath reinforced with a 3 � 2 cm patch of dehydrated
homologous fascia temporalis. No neurologic deficits were ob-
served at the end of the surgical procedure.

CT performed on the first postoperative day showed resid-
ual dural meningeal enhancement. Microscopically, the lesion
showed proliferating stromal cells oriented in well-formed in-
tersecting fascicles or haphazardly distributed, with mixed in-
flammatory infiltrate (Fig 3A). Plasma cells predominated, but
aggregates of lymphocytes were also present (Fig 3B).

The spindle cells showed minimal nuclear pleomorphism
and very low mitotic activity, with diffuse immunoreactivity for
vimentin and muscle-specific actin. These cells were negative
for Epstein-Barr virus, tested with both in situ hybridization for
Epstein-Barr virus-encoded RNA and immunostaining for Ep-
stein-Barr virus latent membrane protein.

The final histopathologic diagnosis was inflammatory myo-
fibroblastic tumor. The postoperative course was uneventful,
and the patient was discharged 14 days after surgery. He was to
continue a regimen of antibiotic therapy.

Discussion
Inflammatory myofibroblastic tumor has been de-

scribed as occurring in most organs and anatomic
sites with few exceptions. Terms generally considered
synonymous with inflammatory myofibroblastic tu-
mor include inflammatory pseudotumor, plasma cell
granuloma, and pseudosarcomatous myofibroblastic le-
sion. The term inflammatory myofibroblastic tumor
was initially proposed and the lesion originally de-
scribed by Pettinato et al (5) in 1990, in their study of
20 lesions of the lung. It was later designated as a
postinflammatory tumor. The most proper definition,
formalized in the 1994 World Health Organization
classification of soft-tissue tumors, is inflammatory

myofibroblastic tumor, which refers to “a tumor com-
posed of differentiated myofibroblastic spindle cells
usually accompanied by numerous plasma cells
and/or lymphocytes” (6).

The cause and pathogenesis of the inflammatory
myofibroblastic tumor are largely unknown, although
reports of postsurgical, posttraumatic, and postinfec-
tious cases have prompted some speculation that an
initially reactive process can change into an overt neo-
plastic disease (7). A subset of inflammatory myofibro-
blastic tumors, particularly those in the spleen and liver,
harbor the Epstein-Barr virus in spindle cells (8).

Inflammatory myofibroblastic tumor of the head
and neck is most often encountered as a benign
chronic inflammatory lesion of the orbit without in-
vasion of the bony walls (9), but it has also been
reported to occur in extraorbital locations such as the
maxillary sinus, infratemporal fossa, nasopharynx,
pterygopalatine fossa, and skull base (10–13).

In their series, Mulder et al (3) describe three cases
of fibroinflammatory pseudotumors of the ear in
adult patients, which seem to have several features in
common with our case. Their symptoms were otalgia
(n � 2), otorrhea (n � 2), vertigo (n � 2), and
hearing loss (n � 3). All cases were characterized by
destruction of the inner ear, with variable degrees of
erosion of semicircular canals and cochlea and dis-
ruption of the ossicular chain occurring in only one-
third of the cases. All lesions appeared hypointense
on T2-weighted images, with marked enhancement
after the administration of contrast material. Signal
intensity loss was detected in the cochlea in one case.
Similar imaging findings were reported in a case of a
large enhancing mass destroying the petrous bone
and extending in the posterior and middle cranial
fossae in a female neonate (4).

In all cases, the histopathologic findings indicated a
moderately cellular process with a variable admixture
of spindle cells and inflammatory infiltrate with min-
imal nuclear pleomorphism and mitotic activity. At
histopathologic examination, the inflammatory myo-
fibroblastic tumor presents macroscopically as a solid,
elastic pink-whitish mass with a characteristic fibroin-
flammatory appearance. The microscopic features of
the inflammatory myofibroblastic tumor are domi-

FIG 1. High resolution bone algorithm CT
scans. Erosive expansile lesion of the right
temporal bone, involving the mastoid antrum,
with complete erosion of the tegmen (short
arrows) and partial erosion of the cortex of the
lateral semicircular canal (arrowheads) can be
seen. The lesion extends throughout the at-
tic, sparing the ossicular chain (long arrow).

A, Axial view.
B, Coronal view.
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nated by differentiated vimentin-positive myofibro-
blastic spindle cells, a variably prominent collagenous
stroma, and an inflammatory component consisting
mainly of lymphocytes and plasma cells. Any one of
these cellular or stromal elements and growth pattern
may vary in relative proportions from one inflamma-
tory myofibroblastic tumor to another or from one
microscopic field to the next in the same tumor.
Three basic histologic patterns are recognized: myx-
oid/vascular, compact spindle cell, and hypocellular
fibrous patterns.

Other tumors composed of myofibroblasts and fi-
broblasts pose significant challenges in differential
diagnosis because of their morphologic overlap with
inflammatory myofibroblastic tumor. These include

both benign and malignant tumors and tumor-like
conditions. The less cellular, more sclerotic form may
be mistaken for aggressive fibromatosis. The promi-
nent inflammatory component is the critical distin-
guishing feature. The cellular form of inflammatory
myofibroblastic tumor may be mistaken for fibrosar-
coma or other spindle cell malignancies. Recognition
of the prominent inflammatory component and the
lack of significant cytologic atypia are helpful diag-
nostic features. However, there is undoubtedly mor-
phologic and clinical overlap between inflammatory
myofibroblastic tumor and inflammatory fibrosar-
coma. The question of distinction between the two
rests on whether they are truly distinct or part of a
neoplastic continuum of myofibroblastic prolifera-

FIG 2. MR images.
A, Axial view T2-weighted MR image re-

veals a low intensity lesion occupying the
right mastoid with associated hyperintense
debris.

B, Axial view T1-weighted image. The le-
sion is homogeneously isointense to brain.

C, Coronal view T2-weighted MR image
shows infiltration of the otic capsule, but the
signal intensity of the lateral and superior
semicircular canals is normal.

D, Axial view contrast-enhanced T1-
weighted MR image shows homogeneous
enhancement of the lesion, with an exten-
sive regular thickening and enhancement of
the dura of the convexity and of the right
edge of the tentorium (arrowheads).

E, MR venogram shows patency of the
right sigmoid sinus, which is slightly re-
duced in size (arrow).
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tions with increasing cellular atypia and aggressive-
ness. Our case showed histologic benign features: low
cellularity, no nuclear atypia, and only occasional typ-
ical mitoses. In our patient, the lesion caused an
extensive lytic defect of the mastoid and tegmen with-
out erosion of the ossicular chain or of the inner ear.

CT is usually insufficient for defining the inherent
structure of the lytic lesion, although the relationships
with the inner ear and the otic capsule define its
destructive or expansive nature, discriminating, for
instance, chronic inflammatory disease from bone
metastases. Against the diagnosis of cholesteatoma of
the middle ear was the location of the osteolytic
defect in the mastoid antrum without widening of the
aditus and the homogeneous enhancement on con-
trast-enhanced T1-weighted images, together with
low signal intensity on T2-weighted images. Choles-
terol granuloma, which is usually bright on all spin-
echo sequences, was also excluded on the basis of the
MR imaging signal intensity pattern (14).

In our patient, sparing of the ossicular chain was
considered in contrast with the typical behavior of a
destructive lesion, such as a primary bone tumor or
metastasis. The marked contrast enhancement could
also have suggested a highly vascular tumor, such as a
paraganglioma, although the lesion was not originat-
ing in the tympanic cavity and did not show the typical
permeative bone changes.

According to previous reports (9–13), it is very diffi-
cult, both clinically and radiologically, to determine
whether an infiltrating soft-tissue mass located in the
temporal bone, with bone destruction, is an inflamma-
tory myofibroblastic tumor or a malignant neoplasm.

Although bone remodeling rarely occurs in the
orbits, in extraorbital head and neck locations, such as
the maxillary sinus or the skull base, inflammatory
myofibroblastic tumor exhibits more aggressive be-
havior, with bone involvement clearly shown by CT as
localized bone changes, such as erosion, remodeling,
and sclerosis (10, 13).

Common MR imaging findings in all reported cases
of inflammatory myofibroblastic tumor of the head
and neck are low signal intensity in T2-weighted im-
ages and homogeneous contrast enhancement. This
hypointensity can be explained by the relative lack of
mobile protons within fibrotic lesions. However, low
signal intensity on T2-weighted images, indicating ei-
ther elevated cellularity or a high nuclear-to-cytoplas-
mic ratio, is also typical of malignant neoplasms.

Plasma cell granulomas have been reported to occur
in the temporal bone and have the same radiologic
appearance as the inflammatory myofibroblastic tumor.
They are generally included in the heterogeneous family
of inflammatory pseudotumors, because they are pri-
marily composed of mature plasma cells in a fibrous
stroma, although some authors think they represent a
different histologic entity (15).

The very rare malignant neoplasms involving the
temporal bone are most commonly represented by
squamous cell carcinoma, basal cell carcinoma, and
parotid tumors. In a series of 15 patients with tempo-
ral bone malignancies, including basal cell carcinoma,
squamous cell carcinoma, adenocarcinoma, osteosar-
coma, and temporal bone secondary involvement by
primary parotid malignancies, the most common sites
of bone destruction shown by CT were the external
auditory canal, middle ear, and mastoid (16). Because
of the attenuated bone of the otic capsule, invasion of
the inner ear is very uncommon. These tumors usually
spread by direct extension and tend to be isointense
to brain in T1- and T2-weighted images, enhance
homogeneously with dural enhancement in most cases,
and are practically indistinguishable from a chronic
inflammatory lesion with a fibrotic component.

In our case, MR imaging also showed extensive
dural thickening and enhancement, which involved
the middle cranial fossa, the right tentorial margin,
and the parietal convexity and persisted after surgery.
Dural thickening and enhancement represent an un-
specific reactive change to any adjacent dural lesion
and can also manifest with malignant neoplasms.
They seem to be a common finding in inflammatory
myofibroblastic tumor of the skull base, as reported
by Han et al (13) who observed intracranial dural
involvement in all patients with fibrosing inflamma-
tory pseudotumors of the skull base.

MR imaging and CT play key roles for complete
clinical evaluation and subsequent treatment options.
The administration of high dose corticosteroid is the
primary treatment for inflammatory myofibroblastic
tumor, and response to medical therapy is thought to
approximately parallel the acuity of the inflammatory
process. Acute lesions typically respond to high doses
of corticosteroid, but chronic lesions, which tend to
have more fibrosis, generally do not respond to med-
ical therapy. In their series, however, Han et al (13)
found no relationship between the duration of signs
and symptoms and the degree of fibrosis.

FIG 3. Microscopic images.
A, Proliferation of spindle cells oriented in

intersecting fascicles or haphazardly distrib-
uted, accompanied by numerous plasma
cells and small lymphocytes (original mag-
nification, �200).

B, Myofibroblasts show minimal nuclear
pleomorphism (original magnification, �1000)
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In our opinion, surgery is indicated, especially in a
case of extensive lytic defect of the tegmina, because
the patient is at risk of developing meningitis or
intracranial suppurative complications. Total removal
of the disease can be achieved, and sealing of the
defect is required. Although no long-term follow-up
reports on the outcome of surgery for inflammatory
myofibroblastic tumor of the temporal bone are avail-
able, according to the surgical results in all the other
head and neck locations, the prognosis is favorable
and recurrence is considered exceptional.

Conclusion

Inflammatory myofibroblastic tumors of the tem-
poral bone are very uncommon and may mimic ma-
lignant tumors. CT and MR imaging are both re-
quired to thoroughly assess the extent of bone
destruction and the inherent structure of the lesion.
The pattern of a soft-tissue mass characterized by low
signal intensity on T2-weighted images and marked
contrast enhancement with a very peculiar destruc-
tion of the mastoid and sparing of the inner ear and of
the ossicular chain is contraindicative of an aggressive
tumor and likely suggests a chronic inflammatory le-
sion. Despite their benignity they are locally destruc-
tive lesions that require prompt treatment. Early di-
agnosis may facilitate complete resection without
significant morbidity.
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