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ABSTRACT

Helicotrema is a tiny opening located in the apex region of cochlea that connects two cochlear

scala such that the fluid can freely flow between the scala vestibuli and scala tympani. The effects

of the size of helicotrema on the vibrational characteristics of basilar membrane were investigated us-

ing the finite element (FE) analysis models considering the fluid-structure interactions. Using the FE

model,

the cochlear input impedances were calculated and compared for various sizes of the

helicotrema. The results showed that the size of helicotrema has a large influence on the cochlear

input impedance as well as the motions of the basilar membrane at very low frequencies.
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Fig. 1 Three-dimensional cochlea of human

426 | Trans. Korean Soc. Noise Vib. Eng., 30(5) : 425~431, 2020

ARgste] of-we] FEFE

70}\1 1:11:4]0 9]_ 4 5 Oﬂ O:]'(ﬂ:o] XJOU:]HJ__,_
deo] Fhdatths gxlol vk Fig. 2+ AREE o
FE 2519] @45 LEhi t} °ole nC1%E AHgst
o] X}o] 544 o]AJo] = Z9 e Fig. 1 29|
TR Holg Fxsto] oF-9] Vlat A4S a3l
t}. FE R9& 24 geo AAzE #o=E BM, &
Lk Jd'(osseous spiral lamina, OSL), 9% (oval win-
dow, OW), A9 (round window, RW)3} £}9-9]
A= ?*JHCH et sveh stk Eele #e uRot
gardlon 715 AYA ded o FAE oS

AR

Hlw & BaA}p skeiTh

M AA¥ oSLY BMoz E2|F o O‘E} Y
o} AZAH] = OWE Fo] 5= 5 Uo|=
Aesith STeF A= = RWE F© lohﬂr 53}
o Yol fAl3ks s o= Festes wi
gty BM> Zol7} 32 mmolH A5WAS Zheth
FE Rdo] EAIX|+= Tables 1, 2 we} =53

25
@\ p——L L

FSI region

Basilar membrane

313

Unit : mm

l 7 : E‘M =
1
P
;'\ — % 1.39 057 071

helicotrema

apex section section

base section

Fig. 2 Dimensions of FE model of the uncoiled cochlea

Table 1 Several types of flow mode

o Poisson’s | Density e
Component| modulus tio (kg/m) factors
(MPa) ()
OSL 200 000 0.3 1200 0.2
ow 5.5 0.3 1200 0.2
RW 0.35 0.3 1200 0.2

Table 2 Material properties of cochlea fluid

Il Speed of | Densit |G

Component| modulus soulzl il i /m%’ factors
(GPa) Q)

Fluid 22 1483 1000 0.2
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