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Implantable devices for aural rehabilitation are widely developed worldwide. In the manuscript,
we review the implantable middle ear hearing devices currently in use, such as the Vibrant
Soundbridge system (Med-El Corporation), the MAXUM system (Ototronix LLC), the fourth-
generation of Carina prosthesis (Otologics LLC), and the Esteem device. Implantable hearing
aids will unquestionably be the major drivers of advancement in otologic practice in early fu-
ture, improving the quality of life of an increasingly aged population, which will consequently
require increased levels of hearing support.
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Vibrant Soundbridge(VSB; Med-El Corporation, Inns-

Active middle ear implant

Electromagnetic
device

\ / Vibrant

Carina Soundbridge

MAXUM
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Fig. 1. Classification of active middle
ear implant. Photo provided courtesy
of Otologics LLC (A), Envoy Medical
Corporation (B), Med-EI Corporation
(C), and Ototronix LLC (D).

Fig. 2. Vibrant Soundbridge system.
(A) The microphones attached to
the external audio processor pick
up sound and convert it to electrical
signals, then transmit the signals to
the internal portion of the system
by magnetic induction. The receiver
(VORP) receives the waveform out-
put of the microprocessor and sends
a corresponding electrical current to

~ the floating mass transducer, which

vibrates under magnetic field. FMT
can be applied to incus (B), stapes
(C) or round window (D). Photo (A)
provided courtesy of Med-El Cor-
poration. VORP: vibrating ossicular
prosthesis, FMT: floating mass trans-
ducer.
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MAXUM(Ototronix LLC, Houston, TX, USA)-2 2009
ol SAJE F& 0|4 o]Aqtol}. o]= 2001'd FDA <!
S "2 SOUNDTEC Direct Drive Hearing System(SO-
UNDTEC Inc., Oklahoma City, OK, USA)9] 7|5+ & ¥
Ao 2 SOUNDTECO| AH&3E Adold o 4] thal #
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Algh e] AHE 7] A2 HEAA Y- AR E A
H= oA A 1S B4R ME-5& A2 R (incu-
dostapedial joint, IS joint)of] ©]4]8F ApA2, o] A&+ A%
of s715tE o] MES WAA 2] ATE Yolz HEgt
o}, ol o] 27} P/t A1 G Yol W A4
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st} (Fig. 3).
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Fig. 3. MAXUM system. Semi-implantable MAXUM hearing im-
plant utilizes an open-fit completely-in-the-canal, electromagnetic
sound processor (A). To generate the optimal magnetic field,
sound processor should be custom made to be placed no farther
than 2 mm from the implanted magnet (B).
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Esteem

Esteem(Envoy Medical Corporation, White Bear Lake,
MN, USA)& 2|22 FDA 5¢1& W € o] 4§ o] 4]t
B 47T 4174 3 SAtol| A A8 4= ik Esteem F+
7K€) transducerg 7FA| 1L Q)=H| 3}Lb+= sensor transducer
2 Rzl FatE o] XE& HAA[she AT ok AXE 2
T AHE oS A& Sl A7) E = wgkEo] 520 o

glo]] F-2FE driver transducer® YL HFHOE 5F

Fig. 4. Carina system (A). Sounds
are captured by the microphone and
relayed to the sound processor with-
in the implant capsule. The sound
processor analyses the sound in-
formation, amplifies it according to
the programmed settings, and con-
verts it into electrical signals that are
relayed to the transducer attached
to the incus. This transducer trans-
lates electrical signals into a me-
chanic motion that directly stimulates
the ossicular chain or the round win-
dow. Ossicles are not disarticulated

(B).
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Fig. 5. Esteem Il system. Sound vibrates the tympanic membrane
and the sensor microphone senses vibrations from the incus. The
sound processor receives electrical signals from the sensor, modi-
fies the signals to specified settings, and sends the signals to the
driver. The driver transforms the modified signals into mechanical
vibrations. Vibrations are delivered directly to the stapes.

9] XE-& BAsto] Ho|2 4] FRE At (Fig. 5). ©]
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