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Temporal Bone Histolopathology Case of the Month
Paget Disease of the Temporal Bone
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Paget disease of bone is a disorder of remodeling
characterized by uncoupling of bone resorption and
bone formation (1). It is thought to be caused by a
slow virus infection. Paget disease can affect one or
multiple bones in the systemic skeleton, including the
temporal bone (1,2). Typically, there are three phases of
activity in Paget disease affecting the systemic skeleton
(1,2). The first or osteolytic phase demonstrates the pro-
minent resorption of bone by numerous large osteo-
clasts. The second or mixed phase involves both
osteoclastic and osteoblastic activities, creating a mosaic
appearance typical of Paget disease. The third or osteo-
blastic phase is characterized by abundant osteoblastic
activity and a prominent mosaic pattern. In the temporal
bone, a fourth or remodeled phase, where areas of inac-
tive osteoblastic pagetic bone are remodeled into heal-
thier lamellar bone with distinct haversian canal
systems, has been described (2).

CASE REPORT

This patient was treated for epistaxis at the age of 82
years and was noted to have a mass involving the maxil-
lary and the ethmoid sinuses. Surgical biopsy at a
Caldwell-Luc operation showed Paget disease of bone.
Paget disease was also found in the spine, pelvis, clavi-
cles, scapulae, and other bones. The patient complained
of a progressive hearing loss beginning at age 78. An
audiogram at age 83 showed a bilateral mixed hearing
loss, with bone-conduction thresholds at 30 dB in the
low frequencies and air-conduction thresholds at about
80 to 90 dB. The speech discrimination score was 60% on
the right and 40% on the left. He died at age 85 as a result
of renal and respiratory failure.

The histopathologic findings are similar in both tem-
poral bones. There is extensive pagetic involvement of
the otic capsule, mastoid, and petrous apex (Fig. 1).
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Most of the endochondral bone of the otic capsule is
replaced by pagetic bone. However, there is no invasion
of the inner ear. The internal auditory canal is elongated
because of the pagetic thickening of the petrous bones,
but it is widely patent. Microfractures are evident within
the otic capsule, especially over the promontory (Fig. 2).
There are scattered losses of hair cells in the cochlea, but
the organ of Corti is generally present throughout. There
is a moderate loss of cochlear neurons compared with
that in healthy newborns. The vestibular sense organs
seem intact. There is no evidence of pagetic involve-
ment of the ossicles and no evidence of any lesions
affecting the middle ear.

DISCUSSION

Paget disease of the temporal bone is often associa-
ted with a mixed hearing loss. There is typically an air-
bone gap in the low frequencies with a downsloping,

Pagetic
Bone

FIG. 1. Image showing the left temporal bone (original magnifi-
cation x 3.5). Note the extensive pagetic involvement of the pet-
rous apex, otic capsule, and mastoid. The pagetic bone is mainly
in the osteoblastic phase and shows the typical mosaic pattern.
The petrous apex is greatly thickened by pagetic bone. There is
no involvement of the ossicles. EAC indicates external auditory
canal; IAC, internal auditory canal; TM, tympanic membrane.
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FIG. 2. High-power field view of right temporal bone showing a
microfracture in the promontory (original magnification x 55).

high-frequency sensorineural hearing loss. The patho-
genesis for the conductive and sensorineural hearing
loss is not known. As illustrated in the present case,
histopathologic studies have failed to find consistent
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correlates for the hearing loss (3). Clinical studies
using audiometric and computed tomographic analysis
have demonstrated a loss of otic capsule bone mineral
density correlated with both the high-frequency sensor-
ineural hearing loss and the air-bone gap (4). The air-
bone gap has been hypothesized to be the result of the
alteration of the mechanics of the ear (3,4). The down-
sloping, sensorineural hearing loss has been hypothe-
sized to represent abnormalities of the metabolic
homeostasis of the cochlea as a result of the liberation
of cytokines from the pagetic bone and the dysfunction
of the spiral ligament (5).
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