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Study on delayed secondary lesions in the cochlea
triggered by cochlear hair cell death

DING Dalian'?" | LI Peng’, QI Weidong', ZHANG Jianhui’ , YU Jintao’, WU Xuewen®, JIANG Haiyan', SUN Hong’
(1. State University of New York at Buffalo, NY 14214, USA; 2. Department of Otorhinolaryngology Head and Neck Surger-
v, the Third Affiliated Hospital of Sun Yat-sen University, Guangzhou 510230, China; 3. Department of Otorhinolaryngology
Head and Neck Surgery, Chengdu Third People’ s Hospital, Changdu 610014, China; 4. Department of Otorhinolaryngology
Head and Neck Surgery, Huashan Hospital, Fudan University, Shanghai 200040, China; 5. Department of Otorhinolaryn-
gology Head and Neck Surgery, Union Hospital, Tongji Medical College, Huazhong University of Science & Technology,
Wuhan 430022, China; 6. Department of Otorhinolaryngology Head and Neck Surgery, Xiangya Hospital , Central South U-
niversity, Changsha 410008, China)

Abstract: This article discusses a series of delayed secondary lesions triggered by cochlear hair cell death. In the early
stages of outer hair cell destructions, the Deiters’ cells are immediately expanded to plug the perforations on the surface of
the organ of Corti. The expansion of Deiters’ cells can effectively prevent the infiltration of high potassium endolymph into
the internal space of the organ of Corti to protect remaining outer hair cells and support cells from potassium toxicity. The
expanded Deiters’ cells then differentiate into tall columnar cells to support the overall shape of the organ of Corti. In the
location of sporadic missing of outer hair cells, the tall columnar cells converted from former Dieter’ s cells permanently
support the structure of the organ of Corti, which allows the remaining survival outer hair cells to continue function of
amplifying and converting the acoustic vibration signals to maintain the residual hearing. In the cochlear injury model with
extensive outer hair cell death, the former Deiters’ cells transformed into tall columnar cells die 30 days after
redifferentiation, which subsequently leads to the collapse of the entire structure of the organ of Corti and the death of inner
hair cells and support cells. Finally, only a layer of flat epithelium remains on the cochlear basilar membrane. Whether in
an experimental model of both inner and outer hair cells missing or in an experimental model of massive death of outer hair
cells followed by collapse of supporting structures and death of inner hair cells, cochlear efferent nerves and afferent fibers
on the cochlear basilar membrane are destroyed within few weeks after hair cell missing. The spiral ganglion neurons in the
Rosenthal’ s canal of modiolus subsequently initiate the delayed spiral ganglion death due to loss of nerve stimulation signals
and lack of neurotrophic factors. The death of the spiral ganglion neurons causes irreversible destruction of the axons at the
central end of the auditory nerve connecting the cochlear nucleus, and eventually leading to permanent interruption of the

nerve connections between the pericochlear system and the central auditory system.

Keywords : Cochlea; Hair cell; Support cell; Spiral ganglion neurons; Secondary lesions
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