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An in vitro Experiment on Relationship Between Pulsatile Tinnitus
and Temporal Bone Pneumatization Grade

TIAN Shan'®®,  FAN Xingyu®, LIU Zhaohui*, WANG Lizhen'*"

(1. a. Key Laboratory for Biomechanics and Mechanobiology of Ministry of Education, School of Biological
Science and Medical Engineering; b. Beijing Advanced Innovation Center for Biomedical Engineering, Beihang
University, Beijing 100083, China; 2. College of Bioengineering, Chongqing University, Chongqing 400044, China;
3. Department of Radiology, Beijing Tongren Hospital, Capital Medical University, Beijing 100730, China)

Abstract; Objective To study the relationship between pulsatile tinnitus and temporal bone pneumatization
grade. Methods Through the in vitro experiment, the generation and transmission pathways of the venous sound
were simulated. The sound signals at the position of eardrum were recorded and analyzed. Results In case of
cortical plate dehiscence, the high pressure and pulse-synchronous venous sounds were received at eardrum.
The highest sound pressure occurred in the normal pneumatization case. In case of cortical plate intactness, the
non-pulsatile venous sounds with pressure close to the background control sound were received at eardrum. Tem-
poral bone air cells (TBAC) with different pneumatization grades would transmit venous sound in different fre-
quency ranges. Conclusions Normal pneumatization TBAC exhibited the highest amplification on venous sound,
while hypopneumatization TBAC exhibited the lowest amplification on venous sound. The pneumatization grade of
TBAC is neither the sufficient nor essential condition of pathogenic venous sound, while the cortical plate dehis-
cence is the sufficient or necessary condition of pathogenic venous sound.

Key words: pulsatile tinnitus; sigmoid sinus cortical plate; temporal bone air cell ( TBAC); pneumatization;
in vitro experiment
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Fig.4 Temporal-spectral venous sound signals at the outlet of TBAC (a) Hypopneumatization-dehiscence, (b) Normal
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