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Fibroinflammatory Pseudotumor of the Ear
A Locally Destructive Benign Lesion
J e fJ . 5- Mulder, MD; Cor W. R .J . Cremers , MD, PhD; Frank ] oosten, MD;
Anne Wiersma , MD; Paul van den Broek, MD, PhD

e describe three cases o f a fibroinflammatory pseudotum or (tum efactive fibro
inflam m atory lesion ) o f the m iddle and inner ear. The patients presented with
total deafness in the affected ear and no response to caloric stim ulation. The com 
p u ted tom ographic pattern show ed destruction of inner ear structures and a typi
cal w idening o f parts of the labyrinth. M agnetic resonance im aging performed in all three patients
showed an ex ten sio n greater than expected based on com puted tomographic im ages o f both areas
of destruction, as w ell as areas o f radiologic normality. An enhancing mass w as seen in the inner
ear with a charac teristic exten sion into both the internal auditory canal and the m iddle ear. A transotic approach or su b total petrosectom y w as used to remove the tumor in all three cases. A lthough
histologically b enign, these tumors are locally destructive and, as such, behave like a neoplastic
lesion. T hey are co m p o sed of fibrovascular tissue adm ixed w ith chronic inflam m atory cells. To
our know ledge, this is the first report on pseudotum ors of the m iddle ear, inner ear, and internal
auditory canal. Inflam m atory pseudotumor used to be a som ew hat confusing term for a recognized
entity of u n k n o w n origin. It is likely that infection is an im portant contributing factor in the de
velopm ent o f these lesio n s. A lthough surgical removal seem s to be the treatment of choice, no clear
judgm ent o f its p rogn osis can be made ow ing to the rarity of this tumor.
(Arch Otolaryngol Head Neck Surg. 1995;121:930-933)
Fibroinflammatory pseudotumors are de
fined as histologically benign, locally de
structive lesions composed of fibrovascul a r t i s s u e a d m ix e d w ith c h r o n i c
inflammatory cells.1 Pseudo tumors of the
middle and inner ear have not, to our knowl
edge, been described previously. More
over, the fact that these lesions may mimic
a malignancy clinically justifies the atten
tion drawn to this histopathologic entity.
Three patients were diagnosed as hav
ing a fibroinflammatory pseudotumor in the
ear in the D epartm ent of O torhinolaryn
gology-Head and Neck Surgery, Radboud
Hospital, Nijmegen, the Netherlands, betw een ju n e 1991 and October 1993, These
patients subsequently underwent surgery for
treatment of this condition. Herein, we preFrom i/ic* D epartm ents o f O torh in o la ryn g o lo g y-H ea d and N eck Surgery (D rs M ulder,
Crem ers, and van den B ro c k ), R a d io lo g y (D r Joosten), and Pathology (D r W iersm a ),
Radboud U n iv e rsity H o sp ita l , N ijm eg en , the N etherlands.

sent these three cases and describe the ra
diologic and histologic findings, as welt as
the treatment used.
lu ip o ir r o r

casi s

CASE 1
A 39-year-old m an presented w ith hear
ing impairment of 3 m onths’ duration and
otalgia in his left ear. A diagnosis of otitis
media with effusion was made, and a myr
ingotom y was perform ed. Im m ediately
thereafter, his hearing deteriorated to to
tal deafness and a violent vertigo devel
oped that forced the patient to stay in bed
for 2 clays. One week later, the vertigo had
gradually subsided but the total hearing
im pairm ent in his left ear rem ained. On
examination, the caloric response was ab
sent, and the patient was referred to our
hospital.
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Except for the deafness there
were no significant complaints. Otoscopic examination revealed fluid be
hind the left tympanic m em brane that
simulated otitis media w ith effusion.
Facial nerve function was u n d is
turbed. Audiom etry revealed total
deafness in the left ear, while the hear
ing in the light ear was normal. Highresolution com puted tom ography
(CT) in the axial plane w ith coronal
reformatted images revealed that the
contour and diam eter of the internal
auditory canal were normal, although
the fundus of the canal seem ed to be
enlarged . The contours of the genic
ulate ganglion were norm al. The os
sicles were present and in their n o r
mal anatomic position. The bony con
tours of the vestibule were indistinct.
The superior sem icircular canal
show ed a w idened lu m en a n d had
sclerotic margins. The w hole tym 
panic cavity was filled w ith soft tis
sue, and the pneum atized m astoid
cavity was not aerated. Magnetic reso
nance imaging (MRI) of the ear be
fore and after gadolinium~-diethylenetriam ine-pentaacetic acid contrast
enhancem ent using a surface coil
show ed an enhancing m ass in the
tympanic cavity and inner ear and also
a mass in the internal auditory canal.
Based on the total deafness in the
left ear, the lack of response using ear,
nose, and throat recordings for ca
loric testing, and the destruction of the
labyrinth with an erosion of the in
ternal acoustic canal suggesting the
presence of a vascularized tum or, it
was decided to perform a modified
transotic approach to remove the tu
mor and to preserve facial nerve func
tion. The middle ear was filled w ith
mucus, and a thickened m ucosa cov
ering a distinct tum or was found in
the middle ear, mastoid cavity, and
semicircular canals. T he tum or ex
tended medially to the horizontal and
nerve into
the basal coil of the cochlea, and had
invaded the internal auditory canal.
The tum or was found to be firm b u t
had a clear plane of cleavage in rela
tionship to its surroundings. The in
ternal auditory canal was sealed off
with fascia and fibrin glue. T he cav
ity was filled with abdominal fat, and
a blind sac closure was m ade to the
external auditory canal. The final his
tologic diagnosis was consistent with
a fibroinflammatory pseudo tumor.

CASE 2
A 38-year-old woman, w ho had p re 
viously undergone six surgical p ro 
cedures in her right ear because of
chronic otitis and cholesteatoma an d
a radical mastoidectomy in 1983 al
ter w hich otorrhea persisted, was re 
ferred to our hospital. Otoscopic ex
amination showed a large polyp near
the promontory. The right ear was to
tally deaf, and the left ear showed a
m ainly sensorineural h earin g loss
w ith a m ean of 20 dB at. 0 .5 , 1, and 2
kHz. The vestibular test showed no
response using ear, nose, and throat
recordings for caloric testing on the
right side. High-resolution CT scans
in th e ax ial a n d c o ro n a l p la n e s
showed normal contours and a n o r
mal diam eter of the in tern al au d i
tory canal. The fundus of the canal
was enlarged. T he geniculate g an 
glion was normal, but the windings
of the cochlea, the vestibule, as well
as the contours of the semicircular ca
nals could not be detected. The ves
tibule was totally replaced by a softtissue mass. The mastoid cavity was
detected, b u t no parts o f the ossicu
lar chain were visible. Magnetic reso
nance imaging show ed an en h an c
ing mass in the m astoid cavity an d
inner ear extending into the internal
acoustic canal and the cochlea.
A modified transotic approach,
including rem oval of th e p ro m o n 
tory and cochlea, exposing the inter
nal auditory canal, was performed. A
reddish tum or was removed in to to.
The lesion extended into the inter
nal auditory canal and had also eroded
the sheath of the carotid artery and
the facial nerve, The tum or was dis
sected from the facial nerve, w hich
was preserved. The tum or was fur
ther removed, leaving a large cavity
in the petrous bone, w hich was filled
with abdominal fat. A blind sac clo
sure of the external auditory canal was
made. The histologic diagnosis was
consistent with a fibroinflammatory
pseudotum or.
CASE 3
A 50-year-old wom an presented w ith
a chronic otitis w ith otorrhea, otal
gia, and hearing im pairm ent in h er
right ear. She underw ent an explor
a to ry ty m p a n o to m y . P o s to p e ra tively, severe dizziness was present.
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Figure 1. Caso 3. High-resolution computed
tomographic scan of the right temporal bone.
Top, A transverse plane> widening of the
superior semicircular canal (arrows). Centert
Direct coronal plane, sofMlsstte mass in the
external auditory canal, tympanic cavity, and
inner ear with destruction of the vestibule.
Normal scutum (thin arrow), ossicles (0),
tegmen (curved white arrow), and basal turn of
the cochlea (open black arrow). Bottom,
Coronal image, more posterior than that seen
in the center illustration with normal internal
canal (open arrows), but with widening and
destruction of the vestibule (white arrow).

A long-lasting history of sinusitis was
present. An otoscopic examina
tion revealed abundant otorrhea on
the right side obstructing the view of
the tym panic m em brane. No other
ear, nose, or throat abnormalities were
found. Audiometry showed a deaf ear
on the right side and a m ean senso
rineural loss of 35 dB at 0.5, I vand 2
kHz o n the left side. The right vestibulum did not show any function on
e l e c t r o n y s t a g m o g r a p h y . 11ig h resolution CT scans in the axial and

Figure 2. Case 3. Magnetic resonance imaging of the skull base. Left, Trweighted image in the transverse plane showing pathologic soft tissues filling the
right inner ear structures and mastoid. Center, Trweighted image in the coronal plane after gadolinium-diethylene-tnanvne-tetraacetic acid contrast
enhancement showing a strongfy enhancing mass with extension in the internal auditory canal (white arrow), Right, Tz-weighted image. Normal signal
intensities on the nonaffected left side in the cochlea (curved white arrow) and labyrinth (thick white arrow) and total signal loss on the affected right side.
The fundus of the interna/ cana! on the right side is filled with a mass (long white arrow).
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Histologic examination in these three
cases showed features consistent with
a moderately cellular process, consist
ing of loosely arranged plum p spindle
cells (F ig u re 3 ), Nuclear pleomorphism and mitotic activity were mini
mal. À conspicuous patchy mono
nuclear inflammatory infiltrate was
present, There was no biréfringent ma
terial, and additional stainings did not
reveal any microorganisms. These tu
mors were, not covered by a distinct epi
thelial layer. Bone erosion was evident.

Figure 3. A 6-^m paraffin section demonstrating a moderately cellular process consisting of loosely
arranged plump spindle cells with a patchy mononuciear inflammatory infiltrate (heimtoxylin-eosin,
x4 0 ).

coronal planes showed that the con
tours and diameter of die internal au
ditory canal, fundus, geniculate gan
glion, and cochlea w ere norm al. The
contours of the vestibule and lateral
semicircular canal could n o t be de
tected, while the superior and poste
rior sem icircular canals w ere w id
ened, The ossicles were visible and in
their norm al anatom ic position. Soft
tissue was presen t in the tympanic
cavity, and the pneum atized mastoid
cavity was n o t aerated ( F ig u r e I).
Magnetic resonance imaging showed
a stro n g ly e n h a n c in g m ass in the

;

middle and inner ear and in the co
chlea a n d in tern al canal, P a th o 
logic signal loss of the in n e r ear
structures was present on the T r
weighted images (Figure at). A su b 
total petroscctomy was perform ed,
preserving the labyrinth and c o 
chlea, and a tum or was rem o v ed
from the internal auditory canal, the
cochlea, semicircular canals, arid the
eustaehian tube, which was finally
sealed off. A blind sac closure of the
external auditory canal was made,
and the cavity was filled w ith a b 
dom inal fat. Histologic exam ina-

CO M M EN T

rhe term inflammatory pseudo tumor
'n confusinc and doss
designation for a recognized entity of
unknow n origin. For a long time, in
flammatory pseudotum or has been
confused with plasma cell granuloma
or fibrous histiocytoma in the lung ,2"'1
Even the first description of two cases
of inflammatory pseudo tumors in the
lung by Brunn 5 does not correspond
with the definition used today. We propose to ioUow the histologic typing
tumors of the upper respiratory tract
and ear ,1as used in the International
Histological Classification of Tumours
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series, according to die W orld Health
Organization (Geneva, Switzerland)
criteria. In this internationally accepted
classification, the fibroinflammatory
pseudo tumor is described in the na
sal cavity and paranasal sinuses, naso
pharynx, larynx, hypopharynx, and
U’achea;bu t, interestingly, die same his
tologic entity is not described as occur
ring in the middle and inner ear. In
deed, to our knowledge, the occurrence
of these inflammatory pseudo tumors
in the middle and inner ear, apart from
one case involving the facial nerve /1has
not been described previously. Wc did
find two reports on plasma cell granu
lomas in the middle ear ,7,8but, as stated
before, itwas clearly another histologic
Apart from the abdom inal or
gans, inflammatory pseudo tum ors
may be found in the respiratory tract,
especially in the lung. In the ear,
nose, and throat region, single case
reports on inflam m atory p seu do tu
mors of the subglottis ,9 lym ph nodes
and n e c k ,10 re tro p h a ry n g e a l and
parapharyngeal space ,11,12 p aran a
sal sinuses ,13skull base ,14and, as was
m e n tio n e d before, o n th e facial
n erv e ,6 have been p u b lish ed , but,
again, in all these publications, the
histologic features are n o t uniform .
The p ath og en esis of fibro in 
flam m atory pseudo tu m o rs is u n 
known, although, according to the
lite ra tu re , it seem s lik ely th a t it
concerns a nonspecific inflam m a
tory response to different stim uli,
especially chronic infection.
In the lung, the prognosis of pre
viously decribed inflammatory pseu
dotumors is excellent following sur
gical removal. Because these lesions
may mimic malignancies clinically, it
is obvious that lobectomy is the treat
ment of choice. Less is know n about
the follow-up in other sites. O ur first
patient has been followed up for 2.5
years, and our second patient has been
followed up for I year. Both are free
of complaints. Our third patient un
derwent surgery 9 m onths ago. The
clinical picture is nonspecific except
for the presence of total deafness in
duced by a myringotomy in one case
and by surgical intervention in the
other.
In all cases, high-resolution CT
scans showed a soft-tissue mass with
destruction of parts of the inner ear and
contrast enhancement. Therefore, the

differential diagnosis consisted of le
sions such as chronic inflammatory dis
eases, paragangliomas, and granulation
tissue, and especially cavernous hem 
angiomas and facial neuromas.
We noticed a typical widening
of the labyrinth and deform ation of
the vestibule in all our patients. In two
patients, the ossicles were still recog
nizable, Chronic inflammatory dis
eases of the middle ear cavity showed,
in most cases, an enhancing mass on
MR1; but, to our knowledge, exten
sion into the labyrinth or internal au 
ditory canal as in our cases has n o t
been described, nor has the typical de
struction been observed on CT scan .11
Diffuse inflammatory infection of
the petrous apex does not account for
the bony destruction of the inner ear,
especially of the labyrinth. The MR1
studies revealed an enhancing mass in
the middle and inner ear in all cases,
showing a larger extension than was
presumed on the CT scans. Extension
into the internal auditory canal and co
chlea could be distinguished particu
larly well. On Tr weighted images, the
labyrinth and cochlea show a normally
high signal intensity, but in these cases
signal intensity was reduced or even
absent. A strongly enhancing mass
could also raise the suspicion of a vas
cular tumor like a paraganglioma of the
glomus tympanicum. However, the ab
sence of the typically permeative bone
changes does not fit with this diagno
sis. Both CT and MR1 gave additional
information in all three cases. The pat
tern of the soft-tissue mass as seen on
CT with the very distinctive destruc
tion of inner ear structures and wid
ening of the labyrinth seems to be a
typical finding. Ex tension of the inflam
matory changes into areas of destruc
tion and areas of radiologic normality,
as revealed by MRl, also seems to be
a typical feature of an inflam matory
pseudotumor.
In conclusion, fibroinflammatory pseudotum ors are benign but lo
cally destructive lesions that have not
been described as occurring in the
middle ear. Destruction of inner ear
structures and widening of the laby
rinth were present on CT scans in all
our patients. The lesion also shows
enhancem ent w ith intravenous con
trast, At surgery, these tumors are firm
and well delineated. Although surgi
cal rem oval seem s to be the treat
ment of choice, no clear prognosis can

be given regarding lesions in the car
because of the relatively sh o rt fol
low -up periods in these cases.
Accepted for publication February 17,
1995 .
The authors thankJ . M. Robinson
and B . W, Codling , G/oticcsiershire, En
gland, for revising the manuscript; H.
M. Peters, MD, and M. Pruszezynski ,
MD, Nijmegen, fo r the histopathologic
pictures; andj. Meeuwissen, Nijmegen ,
fo r the photography.
C om ’sptmtfena* to Department of
Qtorhinokiiyngology-iicad and Neck
Surgery, Radboud University Hospi
tal, P hilips van L e y d e tila a n 15,
6500-HB Nijmegen, the Netherlands
(Dr Mulder).

1. Shanmugartnam K, ed. Histological Typing of Tu
mours of the Upper Respiratory Tract and Ear; 2nd
ed. Berlin, Germany: Springer Verlag; 1991:77.
2. Baliadori M, Liebow AA. Plasma cell granulo
mas of the lung. Cancer: 1973;31:191-208.
3. Janigan DT, Marrie TJ. An inflammatory pseu
dotumor of the lung In Q fever pneumonia.
N Engl J Med. 1983;13:86-87.
4. Schwartz EE, Katz SM, Mandell GA. Postinflammatory pseudotumors of tha lung: fibrous his
tiocytoma and related lesions. Radiology 1980;
136:609-613.
5. Brunn H. Two interesting benign lung tumors of
contradictory histopathology: remarks on the ne
cessity for maintaining chest tumor registry.
J Thorac Surg. 1939;9:119-131.
6. Yanaglhara N, Sogoe M, Gyo K, Uoda N. Inflam
matory psaudotumor of Ilia facial nerve as a cause
of recurrent faclaf palsy: case report. Am J Otol,
1991 ;12(pt 3):199-202.
7. Benton NC, Korol HW, Smyth LT. Plasma cell granuioma of the middle ear and mastoid: case report.
Ann OtoiRhlnoJ Latyngol. 1992;101:92-94.
8. Sonan S, Plasma cell granuloma of the middle
ear and mastoid: case report. Ann Otol Rhinal
Laryngol. 1993;1G2:486.
9. Mannl JJ, Muidor JJS, Schaafsma HE, van Haelst
UJ. Inflammatory psoudotumor of the subglottis.
Ear Arch OtorhlnoLvyngoL 1992;249:16-19.
10. Mlsselovltch I, Podoshin L( Fradls M, Naschltz
JE, Yoshurun D, Boss JH. Inflammatory pseudotumorof the nock. Otolmyngol Hoad Nock Surg.
1991;105:864-867.
11. Fanous MM, Margo CE, Haniod LM. Chronic Id
iopathic Inflammation of iho rotropharyiiQoal space
presenting with sequential ahducens palsies.
J Clin Alomophthnlmol. 1992;12:154-157.
12. Hytiroglou P, Brand viraln MS, Strauchen JA, Mlrante JP, Urken ML, Biller HR Inllammaloiy pseu
doturn or of the parapharyngeal space: case re
port and review of the literature. Head Nock. 1992;
14:230-234.
13. da Miguel Garcia F, Borl Alguaholla MA, Fern
andez Liesa R, Rlvares Esteban J, Martinez Ber
ganza y Asenslo R, Vicente Gonzalez EA. Pseu
dotumor Inflamatorio de senos paranasaios. Acta
Otorhlnolarlngoi Esp. 1990;41:361-353.
14. Chon JM, Moll C, Schotton JC, Flsch 11, Inflam
matory psoudotumors of the skull baso. Skull
Baso Surg. 1994;4:93-98.
15. Martin N, Slorkors 0 t Nahum H. Chronic inflam
matory disease of the middle ear cavities: GDDTPA-onhanced MR imaging. Radiology. 1990;
176:399-405.

ARCH OTOLARYNGOL HEAD NLCK SURG/VOL 121, AUG J W 5
933

