CASE REPORT

Spontaneous Hearing Improvement
in a Patient with an Inflammatory

Myofibroblastic Tumor of the Temporal

Bone

Javier Galindo, M.D.," Luis Lassaletta, M.D.," Eugenia Garcia, M.D.,?
Javier Gavilan, M.D.," Maria Allona, M.D.,* Arantxa Royo, M.D.,?

and Mercedes Patrén, M.D.?

ABSTRACT

Inflammatory myofibroblastic tumor (IMT) is a rare lesion of unknown
etiology and difficult diagnosis. The treatment of IMT is controversial. We report a
case of IMT of the temporal bone in a young man presenting with a progressive
hearing loss. Three years after diagnosis, partial hearing improvement has been

documented.
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Inﬂammatory myofibroblastic tumor (IMT)
is rare.! The cause of IMT is not known, and no
local or systemic causes have been identified. First
described in the lung, it has been found in every
part of the body.2 In the head and neck, the orbit is
the most common site. Involvement of the skull
base is rare, with fewer than 15 cases described in
the literature. Histologically, IMT consists of an
acute and chronic inflammatory cell infiltrate that
stimulates a fibrotic reaction. The diagnosis is
based on the histopathologic appearances and is
confirmed by inmunohistochemical techniques.

IMT often has aggressive features that mimic
malignant tumors, and it can be difficult to make
the diagnosis.3 The treatment of IMT is contro-
versial. Radical surgery, high-dose intravenous
steroids, and radiation therapy have been em-
ployed, with the decision on treatment modality
based on tumor location, size, and behavior. We
report a case of IMT of the temporal bone in a
young man, which had aggressive clinical features.
The patient presented with a progressive hearing
loss. Three years after diagnosis, partial hearing
improvement has been documented.
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Figure 1 Pure tone audiometry (PTA) showing senso-
neural hearing loss in the left ear.

CASE REPORT

A 28-year-old man was admitted with a 2-month
history of left-sided hearing loss, headache, and
otalgia. His hearing loss was not associated with
discharge, tinnitus, or vertigo. He had not had
previous ear infections. His past medical history
was notable only for epilepsy that was controlled by
medication. On otoscopy, there appeared to be a
grayish mass within the middle ear, which distorted
tympanic membrane. Audiometry revealed a severe
sensoneural hearing loss on the left side with 0%
discrimination at 100 dB. His hearing acuity on

the contralateral hearing was normal (Fig. 1). High-
resolution computed tomography (CT) scans of the
temporal bone (Fig. 2) showed a lytic mass lesion
that involved the petrous apex, retropharyngeal
space, and middle ear. On magnetic resonance
(MR) imaging, the lesion was characterized by
heterogeneous signal in T2-weighted images and
by intermediate signal intensity in T1-weighted
images, with irregular enhancement after the
administration of contrast (Fig. 3). The transverse
and left sigmoid sinuses were shown to be patent by
MR venography, but the internal jugular vein was
not visible. Routine blood tests were normal.

An exploratory tympanotomy and examina-
tion of the nasopharynx under anesthetic were
undertaken together with biopsies. These investi-
gations were nondiagnostic. Subsequently, an in-
fracochlear approach was performed and the petrous
apex opened. This contained hypertrophic mucosa,
and there was clear evidence of bone erosion.
Biopsies were taken. The patient’s postoperative
course was uneventful. Histopathologic examina-
tion of the biopsy material showed spindle-shaped
cells with very low mitotic activity, loosely arranged
in a background of inflammatory cells. The spindle
cells stained with smooth muscle actin but were
negative for ALK (Fig. 4). Plasma cells predomi-
nated over lymphocytes, which were found in small
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Figure 2 Axial computed tomography scan showing bone changes affecting the left petrous apex, the lateral aspect of
the clivus, and the jugular foramen.
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Figure 3 (A) Preoperative axial T2-weighted magnetic resonance (MR) image reveals a heterogeneous high-intensity
lesion affecting the petrous apex and the left aspect of the clivus. (B) Postoperative axial T2-weighted MR image

demonstrates a slight reduction in size of the lesion.

aggregates (Fig. 5). Staining with kappa and lambda
antibodies demonstrated the polyclonal nature of
the plasma cells. The histopathologic diagnosis was
inflammatory myofibroblastic tumor. After a period
of recovery, CT and MR scans were acquired to act

as baseline studies for the future. Over a 3-year
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Figure 4 Spindle-shaped cells with very low mitotic
activity, loosely arranged in a background of inflammatory

cells. The spindle cells stained with smooth muscle actin
but were negative for ALK.

period, the lesion showed no progression. Repeated
audiometry throughout this period has documented
partial hearing recovery such that the patient has
50% discrimination at 85 dB on speech audiometry.

DISCUSSION

IMT is a distinct lesion composed of myofibroblas-
tic cells mixed with inflammatory cells.** Tt rarely
involves the temporal bone. In this location, it
usually shows a more aggressive behavior compared
with those arising in the orbit. Its histological
appearance can show marked variation, and,
as a result, it has acquired several names that
include plasma cell granuloma, xanthomatous
pseudotumor, pseudosarcomatous myofibroblastic
proliferation, —myofibroblastoma, inflammatory
myofibrohistiocytic proliferation, and, most com-
monly, inflammatory pseudotumor. In our case, the
lesion showed a prominent inflammatory infiltrate

with bland spindle cells. The cause and pathogenesis
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Figure 5

(A) Low-power view of connective tissue with a chronic inflammatory infiltration. (B) High-power view of a

chronic inflammatory infiltration of lymphocytes and plasma cells.

of IMT are not known. According to Williamson
et al, whatever the cause, a localized derangement of
the immune response after an insult may be an
underlying mechanism.® Surgery and trauma have
been suggested the progenitors of this altered
immune response.” Routine bacterial and fungal
cultures are usually negative. However, IMT has
also been proposed to be an altered response to an
unknown infectious pathogen.8 Clinically, IMT of
the head and neck most frequently presents with
swelling, pain, and obstruction of the involved
tract, such as the pharynx,” larynx, and paranasal
sinuses.”® IMT arising in the ear or the temporal
bone may cause otalgia, otorrhea, vertigo, hearing
loss, and even complete deafness.’® CT and MR
imaging are central to the evaluation and subse-
quent treatment of IMT of the temporal bone. CT
shows a soft tissue mass, usually circumscribed,
with strong enhancement after contrast adminis-
tration. CT is particularly useful when assessing
bone erosion and response to treatment. Mulder
et al found destruction of the inner ear and variable
degrees of erosion of semicircular canals and coch-
lea in their three cases.'” Chen et al reported
three cases of IMT arising in the petrous apex.
Aggressive features with bone erosion were found
in every case.'! MR imaging characteristically
show a soft tissue mass with low signal intensity

on T2-weighted images and homogeneous con-
trast enhancement.’? Han et al'® suggested that
this hypointensity may be explained by the relative
lack of mobile protons within the fibrotic lesion.
Low signal intensity is also characteristic of
malignant lesions, which must be included in the
differential diagnosis. In our patient, the lesion
gave heterogeneous but predominantly high
signal intensity on T2-weighted images and had
heterogeneous contrast enhancement, especially
peripherally. The radiological appearances were
atypical, and this made diagnosis more difficult.
It is also very unusual to document spontaneous
radiological improvement of IMT as in our
patient, with bone regeneration observed on CT
and diminution in size and enhancement observed
with MR.

Macroscopically, IMT presents as a solid,
rubbery mass. The classic microscopic appearance
is that of a mixture of spindle cells with fibroblasts
and myofibroblasts and a variable inflammatory
infiltrate, with plasma cells predominating over
lymphocytes. There is usually minimal mitosis and
nuclear pleomorphism. The ratio of cells to stroma
is variable. Han et al found no relationship between
the duration of signs and symptoms and the degree
of fibrosis."”> The diagnosis of IMT is one

of exclusion. The differential diagnoses include:
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Wegener’s granulomatosis, chronic osteomyelitis,
sarcoidosis, cholesterol granuloma, cholesteatoma,
histiocytosis X, eosinophilic granuloma, lympho-
proliferative disorders, and other malignancies.3

Management options include high-dose in-
travenous corticosteroids, subtotal or total surgical
excision, and radiotherapy. However, the treatment
of choice remains controversial. Some recommend
that steroids should be tried in the first instance,®
although others propose surgery.>'* Radiotherapy
is employed when the resection is not possible or the
patient has no response to medical treatment. It
would seem to have a limited role, as Lee et al*®
reported after low-dose radiotherapy in a series
of six patients. Our patient recovered without any
treatment other than a biopsy and has been
observed for 3 years. Repeated CT and MR scans
have demonstrated a reduction in size of the mass.
The last audiometric examination documented
sustained improvement in his hearing, from 0%
discrimination at 100 dB to 50% discrimination at
85 dB over the time period.

In conclusion, IMT of the temporal bone is a
rare condition. Because of its potentially aggressive
behavior, the diagnosis is always a challenge. Treat-
ment of this condition remains controversial and
our case fuels the debate.
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