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Objective tinnitus is rare compared with the more fre-
quent subjective tinnitus. Objective tinnitus may be

due to muscular and vascular pathologies. Muscular tinnitus
is usually described as an “ear click” that is caused by
myocloni of the stapedial muscle, tensor tympani muscle, or
muscles of the epipharynx and soft palate.1

Vascular tinnitus, which is generally pulsatile, is usually
due to alterations in cervical or cranial blood flow, vascular
abnormalities, as well as tumors of the lateral skull base and
the middle ear.2 Tumors that are frequently characterized by
a pulsatile tinnitus (PT) are glomus jugulare (GJ) and glo-
mus tympanicum (GT) tumors.3

Amputation neuromas (ANs) are benign tumors second-
ary to the disordered proliferation of nerves and connective
tissue after total or partial dissection of a nerve.4 The for-
mation of an AN is an uncommon occurrence after proce-
dures in the head and neck. To the best of our knowledge,
an AN in the middle ear has not been described in interna-
tional medical literature yet.

We present an amputation neuroma of the middle ear
mimicking the clinical, audiological, and radiographic features
of a glomus tympanicum tumor as a unique cause of a PT.

A 65-year-old male patient presented to our outpatient
department in 1999 with a 3-month history of a pulsatile
right-sided tinnitus. He had undergone a type I tympano-
plasty on the right at another institution in 1992. The oto-
logical examination revealed a reddish-blue mass behind an
intact right eardrum with pulse synchronous movements.
Pure tone audiometry demonstrated a conductive right-sided
hearing loss of 5 to 15 dB. MRI and CT showed a mass of
the right middle ear that had left the cortical bone over the
jugular bulb intact. Digital substraction angiography (DSA)
demonstrated a highly vascularized tumor (Fig 1), with the
ascending pharyngeal artery being the main feeding vessel.
Regarding the examinations mentioned, the preoperative
diagnosis was that of a GT tumor type B according to the
Fisch classification. The tumor underwent superselective
embolization prior to complete resection via a mastoidec-
tomy with posterior tympanotomy.

On histopathological examination, the tumor consisted of
spindle-shaped cells. The tumor cells showed no significant
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cytological atypia and no mitotic figures. The so-called
zellballen pattern that is typical for paragangliomas was not
detected. The immunohistochemical profile was negative
for chromogranin (Fig 2) and neurone-specific enolase
(NSE). The tumor showed a strong expression of the S100
protein though. The histopathological and immunohisto-
chemical profiles corroborated the diagnosis of an amputa-
tion neuroma of the middle ear. The subsequent clinical
course was uneventful. The PT and the conductive hearing

Figure 1 DSA revealing a highly vascularized tumor on the
right promontory.
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loss subsided postoperatively. Unfortunately, the patient has
been lost to follow-up in the meantime.

Review of the report of the tympanoplasty in 1992 re-
vealed a strong adhesion of parts of the right eardrum to the
promontory. Therefore the tympanoplasty performed in
1992 has to be considered the trigger for the development of
the amputation neuroma described.

DISCUSSION

Tinnitus is a common auditory phenomenon. In the vast
majority of cases, it is subjective; that is, it may be noticed
by only the patient. Objective tinnitus on the other hand is
audible to both the patient and the examiner.1

Muscular objective tinnitus may be caused by repetitive
contractions of the stapedial muscle or the tensor tympani
muscle (middle ear myoclonus).1 Another possible cause is
a myoclonus of the epipharynx or the soft palate, especially
the levator veli palatini muscle characterized by typical ear
clicks (palatoclonus).1

The etiology of PT has been reviewed by Sismanis.2 PT
usually originates from vascular structures within the cra-
nial cavity, the head and neck region, or the thoracic cavity,
by either increased blood flow or lumen stenosis.

The most common tumors of the lateral skull base and
middle ear that typically become symptomatic by means of
a PT are GJ and GT tumors.3 Both are usually diagnosed on
the basis of typical clinical and radiographic findings before
treatment is initiated. The tumor presented revealed the
standard features of a paraganglioma of the middle ear, that
is, typical otological examination, PT with conductive hear-
ing loss, and characteristic radiographic examinations with
a highly vascularized tumor on the promontory. Histopatho-
logically, paragangliomas are well-vascularized tumors that
consist of two major cell types: chief cells and sustentacular
cells. The arrangement of the chief cells in a so-called

Figure 2 Negative immunohistochemical profile for chromo-
granin. (Original magnification: �10.)
zellballen pattern is typical for paragangliomas. On immu-
nohistochemistry, chief cells are positive for NSE and chro-
mogranin, whereas sustentacular cells show expression of
the S100 antigen.5 The tumor in our case did not feature
chief cells, sustentacular cells, or a zellballen pattern. In
addition, there was no expression of NSE or chromogranin.

The formation of amputation neuromas is caused by a
proliferation of Schwann cells, axons, and connective tissue
elements.5 They occur after accidental or surgical trauma in an
attempt to reinnervate the area. Although ANs in the head and
neck most commonly derive from the greater auricular nerve,
they may form at any site and affect any type of nerve. In our
patient it is likely that injury of the tympanic plexus on the
promontory during the tympanoplasty in 1992 represented the
trigger for the formation of the AN.

The case presented is noteworthy for the very unusual
site and presentation of an amputation neuroma. Addition-
ally, it represents a very uncommon differential diagnosis of
a glomus tympanicum tumor.
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