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Update of Active Middle Ear Implant

Gi-Sung Nam, MD and Jae Young Choi, MD, PhD
Department of Otorhinolaryngology, Yonsei University College of Medicine, Seoul, Korea
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S AP o o] AR A 7] HEY] (piezoelectric
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==, ARk v A A ol whet 7] 7]
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device)® Uis <= QUtHFig. 1). A7) 717+ Ak
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of sl A& ATt &, 42 =0 A7l
2 uh & ohAlete 2A4E Bel XS Yo, of
2o FESHL Q= AEAE S o]aEe] MEol
ek o] 2ol ofsf Aejod A7t Yolz AgE
o}, AA7] 7199] 79 Ao | x]7F A7y A2 A
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‘ Active Middle Ear Implant ‘

Piezoelectric Electromagnetic

device device

\ 4

1. Esteem (Envoy)
2. Middle Ear Tranducet (MET)
3. Carina

A
Vibrant
Soundbridge (VSB)

2 A7) 71 ol offaL FAge] o 7]
bl AL glol Fol olAee F2 A

715 4pAlo] o] g¥l 3 glet,

MX}7| & HEAlo| 12 Z=0| 0|Al7|(Electromagnetic

type middle ear implant)

Vibrant Soundbridge
MedelAF2] vibrant soundbridge(VSB, Med-EL Com-
pany, Fig. 2)+= 19950l 7i =Sl ow, 74| ZA|
Aol A 71 wol ARgElE= 0|27} o] 7]7]9] 93
o] ZAg|7]o = vto] A2 E(microphone), 5%7|(am-
plifier), #iEl 27} F3tElo] glow, WEAA] o= 4
HZ o] B W37 (floating mass transducer, FMT)7}
ALE? 9F o} SA T 7|2 Boj2 4hElE FES}O] o]
S A7) Asm AgstA =i i G2l A7) 571
(magnetic actuator)Q] F-5 W27 & A=st7 =L, &
A= WS TEol ol olaZolv AYds
A AsAA P& Hol& AgstA dckFig. 3). £
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A% (round window)oll 42 4= Uch(Fig. 4). E3F
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Fig. 1. Classification of active middle ear implant. Active
middle ear implant can be divided into Piezoelectric
device and Electromagnetic device.
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Fig. 2. Device of the VSB system and Floating Mass
Transducer (FMT). Photo provided courtesy of Med-El
Corporation.
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Fig. 3. Mechanism of sound fransmission in Vibrant Soundbridge. The microphone picks up sound and convert it to
electrical signals, and then transmit the signals to the magnetic actuator. In the floating mass transducer (FMT), the
sound signal is fransformed info mechanical vibrations and transmits the vibrations to the inner ear.

Fig. 4. Different couplers of the Vibrant Soundbridge for positioning of the FMT at the (A) long process of incus, (B) su-
prastructure of stapes, (C) round window.
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Table 1. 2IZS0[0|AlE HEZH 7|E
TH18A4) o)) oF5 A A HZAAA T BAE off 1)~3) 2AS BF S0k 3k
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Fig. 5. Structure of the Cochlear Carina system.
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Atof| oJslf 7] ¢l 2.m, MET(middle ear transducer) &
719k 2 2HA o] 4] (totally implantable) 3| 2 7H2ts]
o] 41 GollAl AHEHThFig. 5). W o]A7]¢] Z3hd
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Fig. 6. Mechanism of sound fransmission in Carina. The Piezoelectric actuator directly stimulates the ossicular chain or

round window. Ossicles are not disarticulated.
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Fig. 7. Structure of Envoy Esteem system.
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Fig. 8. Mechanism of sound fransmission in Envoy Esteem. The sound is detected by a piezoelectric senor at the ossi-
cle and amplified. Another piezoelectric actuator implanted at the stapes transmits the signal to the inner ear.
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