ER&WhHsE £27% $£1H 20124£2A1
58 Joumal of Medical Biomechanics, Vol. 27 No.1, Feb. 2012

XE S :1004-7220(2012)01-0058-07

BRI EBEEN RN ABEWRARER I

we4E, F OEr', WEHK, FHHL®
(1. MRS +ATAER, LU 200072; 2. 8 HAEMRE A LER: F LR, | 200032)

BE: HY HFEmEHsBBRAPARNER TN EEARBT INER, FiE BEAMKEEAE CT O#
g1, HEHEERE CT HRBUEHI T A PATRAN EE AH =46 RoER S H#ET S S h o, 5
REHEET . EF BLLEATEHIA MY ISR LRBEY S, RIF T HE M EW M, 7
0.1~10 kHAFE FREEBTEFHERA T B L AREBEFHARS W K EF T, U K& E7E 11. 56 ~
28.91 dBZZ [o)  {R A HF /r EE B WA BT B MR A U B KR I AR B EE MW BN E 2.0 mm KB R A 0.1 ~
0.6 kHz,2 ~ 10 kHz $5% W KB 804 B 0. 1 mm BB H 0.6 ~2 kHz SR FIT AR E A, &ie AWEH
SEHGAT, RERTERMEARBEEAT IRE SR BT HBES AT BEMEME L RENKE R EE
TE0.1 ~2.0 mm2 [HXF AW IR B AR BT

X@ER: AH,; $0WEEEY; WHIKE; CT 8#; ARTHT

hEsT#ES: R3 MERIRER: A

Effect of partial ossicular prosthesis replacement on hearing resto-
ration of human

YAO Wen-juan', LI Bing', HU Bao-lin', HUANG Xin-sheng’ (1. Department of Civil Engineer-
ing, Shanghai University, Shanghai 200072, China; 2. Department of Otorhinolaryngology, Zhongsan Hospital,
Fudan University, Shanghai 200032, China)

Abstract. Objective To study the postoperative effects on hearing restoration after different types of ossicular re-
construction with partial ossicular replacement prosthesis (PORP). Methods CT data of the right ear from a
healthy volunteer were digitalized and imported into PATRAN software to reconstruct the 3D finite element model
of the ear by a self-compiling program. Dynamic analysis was conducted on the sound transmission to make
comparison between the calculated results and experimental data. Results Results of the dynamic analysis for
normal human ear were in good agreement with the experiment data, which confirmed the validity of the FE mod-
el. At the frequency between 0.1 ~ 10 kHz, hearing restoration with partial retaining the handle of malleus was
better than that without retention after the replacement of PORP, and the value of hearing restoration was be-
tween 11.56 ~28.91 dB. The maximum stress of tympanic membrane with partial retaining the handle of malleus
was less than that without retaining. At the frequency between 0.1 ~ 0.6 kHz as well as between 2 ~ 10 kHz, bet-
ter hearing restoration was obtained when the thickness of the cartilage slice was 2.0 mm. At the frequency be-
tween 0.6 ~2 kHz, better hearing restoration was obtained when the thickness of the cartilage slice was 0.1 mm.
Conclusions  For ossicular reconstruction with PORP, the effect of retaining the handle of malleus was much
better than that without retaining. The effect of hearing restoration was better when the thickness of the cartilage
placed between the tympanic membrane and the contact surface of the PORP was within the range of 0.1 ~
2.0 mm.

Key words: Human ear; Partial ossicular replacement prosthesis ( PORP); Hearing restoration; CT scans;
Finite element analysis
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