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Beyond the Promontory: The Multifocal Origin
of Glomus Tympanicum Tumors

Jane L. Weissman and Barry E. Hirsch

PURPOSE: We examined other middle ear locations of glomus tympanicum tumors, which
arise from glomus bodies accompanying the tympanic (Jacobson’s) nerve through the middle
ear. Most descriptions place these tumors on the promontory over the basal turn of the cochlea.

METHODS: We identified seven patients (all women) with small surgically confirmed glomus
tympanicum tumors (not completely filling the middle ear) for whom CT scans were available
for retrospective review. Patients’ ages ranged from 23 to 78 years at the time of the high-
resolution CT study (1.0- to 1.5-mm-thick sections).

RESULTS: All tumors arose on the medial wall of the middle ear. One was anterior to the
promontory, beneath the cochleariform process and the semicanal of the tensor tympani. Two
were inferior to the promontory, in the recess beneath the basal turn of the cochlea. Four were
anteroinferior. None was actually on the apex of the promontory.

CONCLUSION: Glomus tympanicum tumors may arise in various locations on the medial
wall of the middle ear, where Jacobson’s nerve runs. The promontory is only one middle ear
location in which glomus tympanicum tumors may arise. Familiarity with the course of the
tympanic nerve helps tailor the search for, and facilitates accurate identification of, tiny glomus
tympanicum tumors.
The promontory is the convexity made by the basal
turn of the cochlea on the medial wall of the middle
ear (1). Glomus tympanicum tumors, the most com-
mon of the primary middle ear neoplasms (2–4), are
usually described as arising on the promontory (4).
Encountering glomus tympanicum tumors in other
locations prompted this investigation into the middle
ear origins of these tumors.

Methods

A review of the computerized clinical files from January 1,
1985, through June 30, 1996, revealed 22 patients in whom
glomus tympanicum tumors had been removed at our institu-
tion. Computed tomographic (CT) scans of 14 patients were
available for retrospective review. In seven cases, the tumor
completely filled the middle ear so that the site of origin could
not be determined. In the other seven cases, the tumors ap-
peared as small, discrete masses. These seven patients, all
women, constituted our study group. Their ages ranged from 23
to 78 years at the time the high-resolution CT examination was
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performed. Six studies consisted of both axial and coronal bone
algorithms, 1.0- to 1.5-mm thick; in one case, only axial scans
were obtained. All seven tumors had been removed surgically
and confirmed histologically.

Results
In six patients, the tumor was in the right ear; in

one, the tumor was on the left side. The tumors
ranged from 1.5 to 7.5 mm in the single greatest
transverse dimension on axial and coronal scans. All
were located on the medial wall of the middle ear.
Two were in the recess inferior to the basal turn
convexity (Fig 1). One was anterior to the promon-
tory, beneath the cochleariform process and semica-
nal for the tensor tympani, near the middle ear open-
ing of the eustachian tube (Fig 2). In four patients,
the tumors were both anterior and inferior to the
basal turn of the cochlea (Fig 3). This location could
be appreciated on axial scans, but was most easily
seen on coronal scans (Fig 3A).

Discussion
Glomus tympanicum tumors are middle ear para-

gangliomas that arise from Jacobson’s nerve. In com-
parison, glomus jugulare tumors arise from the ad-
ventitia of the jugular vein in the jugular fossa (2).
The term glomus jugulotympanicum may be used
when a tumor is so large that this distinction cannot
be made, or when a glomus jugulare tumor grows into
9



FIG 1. Glomus tympanicum tumor
beneath the promontory.

A, Coronal CT scan shows the small
glomus tympanicum tumor (wavy ar-
row) on the bone (b) beneath the co-
chlea (black arrow) and the promontory
(straight white arrow).

B, Axial CT scan shows the tumor
(arrow) on the bone (b) inferior to the
cochlea. This scan was obtained at a
level beneath the cochlea and, there-
fore, beneath the promontory. C indi-
cates petrous carotid canal.

FIG 2. Glomus tympanicum tumor
anterior to the promontory.

A, Axial CT scan shows a small tu-
mor (wavy arrow) that is completely an-
terior to the promontory (straight white
arrow), which is the convexity of bone
over the basal turn of the cochlea
(black arrow). C indicates carotid ca-
nal.

B, Coronal CT scan through the co-
chlea (black arrows) anterior to the
promontory shows the tumor (wavy ar-
row) on the medial wall of the middle
ear. Because this scan was obtained
anterior to the promontory, the medial
wall of the middle ear is flat, not con-
vex, as it would be over the promon-
tory (compare with Fig 1A).
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the middle ear (2). These are tumors of middle age,
found two to five times more frequently in women
than in men (2).

Glomus tumors arise from glomus bodies. Glomus
bodies, or nonchromaffin paraganglias (3, 5), are nor-
mal components of the diffuse neuroendocrine sys-
tem (6) that accompany cranial nerves. The function
of most paraganglia in the head and neck is obscure;
one exception is the carotid body, which is a chemo-
receptor. A glomus body of the middle ear (the glo-
mus tympanicum) may also serve as a chemoreceptor,
sampling gas composition in the middle ear to main-
tain normal middle ear pressure (7).

In the temporal bone, glomus bodies accompany
the tympanic (or Jacobson’s) nerve, a branch of the
glossopharyngeal nerve, and Arnold’s nerve, the au-
ricular branch of the vagus nerve (5). Arnold’s nerve
enters the facial canal to join the facial nerve (5).
Jacobson’s nerve arises from the inferior (petrous)
ganglion of the glossopharyngeal nerve (2, 3, 5, 8),
then enters the middle ear through the minuscule
(inferior) tympanic canaliculus (3, 8, 9) (Fig 4). This
canaliculus runs between the petrous carotid canal
and the jugular fossa (Fig 4).

The tympanic nerve runs along the medial wall of
the middle ear and across the promontory. The prom-
ontory is bounded anteriorly by the cochleariform
process, a small osseous hook that is the anterior
extension of the semicanal for the tensor tympani
muscle (9); posteriorly and inferiorly by the round
window niche; and superiorly and posteriorly by the
oval window, the horizontal (tympanic) portion of the
facial nerve canal, and the lateral semicircular canal
(9). The tympanic nerve, as it crosses the promontory,
ramifies as the tympanic plexus in one of several
patterns: within a complete canal (9), within a sulcus
(9) or groove (3, 9), or in the submucosa (3, 5, 9). The
plexus also receives input from the caroticotympanic
nerve (sympathetic fibers that accompany the internal
carotid artery) (3). Beneath the cochleariform pro-
cess, the tympanic plexus coalesces as the lesser su-
perficial petrosal nerve (5, 9), which leaves the ante-
rior middle ear heading toward the vidian canal (Fig
4).

Anatomists and pathologists have long known that
glomus bodies (the glomus tympanicum) exist along
the course of Jacobson’s nerve (2, 5, 10–12). What
may be the earliest report, which appeared in 1941,
described “structures, in several respects like the ca-
rotid body” along the course of “the ramus tympani-
cus . . . over the cochlear promontory” (11). Guild (5),
in a large review of histologic temporal bone sections,
described up to 12 “glomus formations” along Jacob-
son’s nerve in each ear. These tended to cluster within
the tympanic canaliculus, on the promontory over the
basal turn of the cochlea, and in an osseous canal
beneath the cochleariform process and tendon of the
tensor tympani muscle. The most frequent location
was over the promontory, which may explain why so
many radiologic descriptions use this term, and why



FIG 3. Glomus tympanicum tumor
anterior and inferior to the promon-
tory.

A, Coronal CT scan shows a larger
tumor (wavy arrow) that fills the hypo-
tympanum beneath the cochlea (black
arrow). The tumor does not extend up
to the promontory (straight white ar-
row) over the basal turn of the cochlea
(black arrow).

B, Axial CT scan obtained beneath
the cochlea shows the tumor (arrow)
extending within the middle ear as far
anteriorly as the carotid canal (C).
Compare the location of this tumor
(and its relationship to the carotid ca-
nal) with the location of the smaller
tumor in Figure 1B.
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so many published examples of CT scans show tumors
on the promontory. However, the pathologists found
that the locations were “inconstant,” meaning glomus
bodies were found anywhere along the nerve (5).

Most glomus tympanicum tumors are accompanied
by pulsatile tinnitus. If otoscopy reveals a pulsatile
middle ear mass, patients are usually referred for CT,
the results of which help determine surgical planning.
High-resolution CT of the temporal bones is the ex-
amination of choice for evaluating temporal bone
glomus tumors (13). Bone algorithms delineate the
anatomic extent of tumor (14).

It may be difficult both clinically and radiologically
to determine the site of origin of a glomus tympani-
cum tumor that is so large that it fills the middle ear
(15, 16). For this reason, large tumors were excluded
from our study. Tumors originating within the tym-
panic canaliculus can be difficult to distinguish from
jugulotympanic tumors. Glomus jugulotympanicum
tumors grow into the middle ear, but they arise from
glomus bodies in the adventitia of the jugular bulb.

FIG 4. Illustration shows a lateral view of the left temporal
bone. The tympanic (Jacobson’s) nerve arises from the glosso-
pharyngeal nerve and enters the middle ear through the tym-
panic canaliculus. Jacobson’s nerve forms the tympanic plexus,
which ramifies on the medial wall of the middle ear. Glomus
bodies accompany the nerve throughout the middle ear, not just
over the promontory. Anterior is to the reader’s left; the mastoid
air cells (reader’s right) are posterior. The malleus and incus have
been removed. The mastoid air cells are posterior (P); the eu-
stachian tube is anterior (A).
Because they do not originate in the middle ear,
glomus jugulotympanicum tumors were also excluded
from this study. Facial nerve glomus tumors are rare,
and our search disclosed none in the clinical files.

Previous reports have described the CT location of
glomus tympanicum tumors as promontory or hypo-
tympanum (4, 13–19). These CT scans showed tumor
on the promontory in some instances (14), but other
illustrations clearly showed tumors anterior or infe-
rior to the promontory. The reasons for this discrep-
ancy are not clear. Authors may apply the term prom-
ontory imprecisely, to refer to any location on the
medial wall of the middle ear, or broadly, encompass-
ing the apex of the promontory as well as the sur-
rounding bone. One of our goals was to eliminate this
confusion by describing the promontory unequivo-
cally as the convexity of bone over the basal turn of
the cochlea and by labeling the promontory carefully
(see Figs 1A, 2A, and 3A).

Among our study population, no patient had a
tumor that was directly on the promontory, although
all tumors were clustered near the promontory. It
seems unusual that none of these seven tumors was
on the promontory, since many of the glomus tym-
panicum tumors described previously were clearly on
the promontory, and glomus bodies are concentrated
in this location. However, the current study is a small
(and retrospective) one, and this apparent aberration
may be statistical.

Conclusion

A glomus tympanicum tumor is not necessarily a
mass on the promontory. The various locations on the
medial wall of the middle ear in which glomus tym-
panicum tumors arise are predictable, corresponding
to the locations of middle ear glomus bodies. The
promontory is just one of these many locations. An
understanding of the origin of these tumors from the
glomus bodies accompanying Jacobson’s nerve, and
of the course of this nerve through the middle ear,
will facilitate the search for and the accurate diagno-
sis of small glomus tympanicum tumors.
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