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Objective: Aging is a common cause of acquired
hearing impairments. This study investigated
age-related morphologic changes in human co-
chleae, with a particular focus on degeneration of
the stria vascularis (SV) and the spiral ganglion
(SG). Study Design: Retrospective case review.
Methods: The study group comprised 91 temporal
bones from individuals aged 10 to 85 years who
had no history or audiometric findings suggestive
of specific causes of cochlear degeneration. We
quantified the SV and SG atrophy at each co-
chlear turn using morphometric measurements.
Correlations of the SV and SG atrophy with age,
audiometric patterns of hearing loss, and audi-
tory thresholds were statistically investigated.
Result: The SV and the SG both showed a tendency
for progressive atrophy to develop with age. How-
ever, statistically significant correlations were ob-
served between aging and SV atrophy only in the
apical and basal cochlear turns. These findings
were consistent with those reported previously in
gerbils. No significant correlations were detected
between SV or SG atrophy and audiometric find-
ings. Conclusion: SV atrophy appears to be the most
prominent anatomic characteristic of aged human
cochleae. Key Words: Aging, atrophy, cochlea, hu-
man, pathology, spiral ganglion, stria vascularis.
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INTRODUCTION

Age-related degenerative hearing loss (HL) is known
as presbycusis and is the most common cause of hearing
impairments in adults. As human populations age, this
condition is expected to become more prevalent. At
present, the therapeutic options for presbycusis are lim-
ited to the use of hearing aids. Until recently, mammals
were thought to be unable to regenerate cochlear ele-
ments; however, recent medical advances have high-
lighted the potential for the regeneration of cochlear ele-
ments through gene or cell therapy.®2 In addition, animal
experiments have identified various molecules that might
be applied therapeutically to protect cochlear cells.3-5 Al-
though these experimental findings have not yet been
applied clinically, they could help to establish novel ther-
apeutic strategies for presbycusis.

It is crucial to determine the cells or tissues in aged
cochleae that should be targeted by future therapies. Sev-
eral animal experiments have indicated that degeneration
of the stria vascularis (SV) or the spiral ganglion (SG) is
a prominent pathologic, age-related cochlear change.6-12
However, studies on human temporal bones will be nec-
essary to confirm the precise targets for therapeutic strat-
egies. Previous research has demonstrated several age-
related histopathologic changes in human cochleae.13-18
However, the general features of aged cochleae have not
yet been established for humans. This is partly because
the subjects of previous studies have tended to include
patients with ear diseases or profound hearing impair-
ments. In such cases, cochlear degeneration might be
caused by ototoxic pathogens or an ototoxic internal envi-
ronment, which makes it difficult to distinguish the spe-
cific abnormalities caused by aging. Recently, two arti-
cles19:20 carefully excluded temporal bones of subjects with
a history of ear diseases. However, previous authors have
examined insufficient numbers of human temporal bones
to allow the general histopathologic characteristics of aged
cochleae to be determined. To address these issues, we
conducted a quantitative analysis of age-related histopatho-
logic changes of the SV and SG using a large sample of
human temporal bones.
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