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lternative placement of the floating mass transducer in
mplanting the MED-EL Vibrant Soundbridge

eoffrey J. Service, MD, Joseph B. Roberson Jr, MD
rom Otology, Neurotology and Skull Base Surgery, California Ear Institute, E. Palo Alto, California.
Implantable hearing devices, such as the Vibrant Soundbridge, were originally developed to be an
alternative to traditional external auditory canal hearing devices. Recent modifications in surgical
technique have allowed this implantable device to find a unique new niche in the treatment of mixed
hearing loss. The primary design of the Vibrant Soundbridge marries a floating mass transducer to
the incus to deliver mechanical energy through the native conductive mechanism. Variants to this theme
have been developed to address specific issues. In this work we review the alternative placements of the
floating mass transducer with different ossicular reconstruction configurations and placement at the
round window.
© 2010 Elsevier Inc. All rights reserved.
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The challenge to restore hearing to patients with hearing
oss persists despite a multitude of innovative techniques.
raditional hearing devices successfully treat most patients
ith sensorineural and mixed hearing loss. They fall short,
owever, in cases in which occlusion of the external audi-
ory canal leads to recurrent infection, epithelial irritation,
iscomfort, or hearing aid feedback. In other mixed-loss
ituations, attempts at surgical improvement of the conduc-
ive component of a mixed loss leave patients with poorly or
ometimes nonaidable hearing.

Implantable hearing devices, such as the Vibrant
oundbridge (VSB; MED-EL, Durham, NC), were origi-
ally developed to be an alternative to traditional external
uditory canal hearing devices. The traditional placement of
he VSB attached to the incus has been shown to be as safe1

nd effective in restoring hearing for patients with sensori-
eural hearing loss.2 Mosnier et al3 demonstrates that the
ains obtained at 3 months from VSB testing persist 5 to 8
ears after implantation. Recent modifications in surgical
echnique have allowed this implantable device to find a
nique new niche in the treatment of the hearing impaired.
he VSB device has now been successfully used in Europe
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nd in ongoing US clinical trials to address mixed hearing
oss. Frequently, the conductive component of a mixed loss
s alleviated, and a significant quantity of gain is realized to
id the sensorineural hearing loss.

The primary design of the VSB marries a floating mass
ransducer (FMT) to the incus to deliver mechanical
nergy through the native conductive mechanism. A ti-
anium clip loosely crimped to the incus with intact
tapedius tendon and stapes allows transmission of vi-
rational energy to the ossicular chain. Gain and function
hat are roughly equivalent to those of a standard hearing
evice have been realized by hundreds of patients. The
rinciple advantages of the device include avoidance of
he occlusion effect, the ability to leave the ear canal
pen in cases of intolerance of hearing device use, and its
osmetic advantage. The device has been remarkably
ependable, and early concerns about incus necrosis have
ot proven to be a problem of any significant degree.
espite early hopes with the first VSB placement strat-

gy, no significant difference in functional hearing in
uiet or noise was realized when compared with tradi-
ional hearing devices.4 The advent of an open-mold
earing device design removes most of the advantage in
of the 3 areas of the traditional VSB use.
Variants to this theme have been developed to address
pecific issues. In Europe, several connecting clips are
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vailable to allow fixation of the FMT to an ossicular
econstruction prosthesis. For example, Cremers et al5 in-
erposed the FMT from the anterior crus to the tympanic
embrane in a case of incus necrosis. Hüttenbrink et al6

arried this further by the addition of a titanium clip to the

igure 1 Classification of FMT placement. Pictorial demonstra-
ion of classification scheme of alternative placement of the VSB
MT. (1) Shows traditional placement of FMT to incus. (2a)
hows the FMT attached in a PORP configuration, and (2b) shows
ttachment to TORP. (3a) Demonstrates placement of the FMT at
he round window, and (3b) shows placement at the oval window.
dapted from Dumont et al.7 Images with permission from Vi-
rant Med-E l. (Color version of figure is available online.)

igure 2 Placement of FMT at the round window. Placement o
o the round window anatomy. (B) The round window niche has be
MT is in the round window niche with an interposed piece of fas

lacement. (Color version of figure is available online.)
MT carrying it from the TM directly to the stapes foot-
late.

Recently, several authors have reported on placing the
MT at the round window. This has the particular advantage
f treating patients in whom the ossicles are eroded or
issing. Many of these patients have failed previous ossic-

lar reconstruction attempts and have sought an alternative
olution. In addition, round window placement of the FMT
as been attractive in treating patients with atresia and
nfavorable anatomy for external auditory canal reconstruc-
ion or with poor ossicular configuration.

A comprehensive classification system has been de-
cribed by Baumgartner for all alternative placements of the
MT (Figure 1; Baumgartner WD, personal communica-

ion). Although there have been several iterations of place-
ent of the FMT, this work will focus on the round window

lacement.

ound window placement

lacement of the FMT at the round window takes advantage
f directly displacing intracochlear fluid in a retrograde
ashion compared with the typical stimulation of the oval
indow. Round widow stimulation has been successfully
orne out with experiments in animal models.7 With use of
he VSB, FMT placement at the round window has been
hown to successfully treat mixed hearing loss and has been
sed in patients with atresia8,9 as well as in patients with
osterior petrosectomy.10

MT at the round window. (A) Showing the FMT size in relation
led to view the membrane and to accommodate the FMT. (C) The
) Another piece of facia is placed over the FMT to ensure stable
f the F
en dril
cia. (D
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ndications

ound window placement has been reserved for cases in
hich traditional hearing devices are problematic, bone

onduction devices are insufficient, and erosion or missing
ssicles prevent conventional placement. Round window
lacement is particularly attractive in many cases of atresia
ith poor prognostic criteria for standard atresia repair.

rocedure

he VSB device comprises the speech processor and the
ibrating ossicular prosthesis (VORP). The VORP is further
omposed of the FMT, a conductor link, and an internal
eceiver.11 The size of the FMT is 1.4 mm in diameter by
.1 mm in length, which correlates nicely to the round
indow niche. The approach is similar to a cochlear implant
ith a limited mastoidectomy and a wide facial recess

xposure. The titanium clip for ossicular fixation is clipped
ff, as it is not needed. The boney lip of the round window
iche is carefully drilled until the membrane is clearly
isualized (Figure 2B). The FMT must have good approx-
mation to the round window membrane to successfully
ransmit mechanical energy to the cochlea. Thus, an inter-
ening layer of temporalis muscle is placed between the
MT and round window membrane and is directly visual-

zed (Figure 2C). The speech processor is then placed in a
ortical well, as is typical. A video of placement of the FMT
t the round window can be found at http://calear.com/
ideo.php.

fficacy

ompared with total ossicular replacement prosthesis re-
onstruction, RW placement of the FMT the postoperative
ir-bone gap is significantly favorable (�19.38 dB at the
ound window vs 21.52 with a total ossicular replacement
rosthesis). The air conduction gain was 58.31.1 Beltrame et al 12

eported similar gains of 37.5 dB from 0.5 to 4 kHz with an
RT gain of 24 dB in quiet. This result compares well with
onventional attachment of the FMT to the incus, showing
ains of 18-36 dB even up to 8 years postoperatively.3

earls

s with conventional placement of the FMT onto the incus,
atients with pure tone thresholds less than 15 dB may
otice a “buzz” from the transducer itself. To avoid this, it

s advisable to reserve VSB placement in patients with an
ppropriate cochlear loss. In the near future, a low circuit-
oise processor will be constructed by the parent company.
lso, successful placement requires interposition of tissue
etween the device and the round window membrane. In
his way, direct coupling to the cochlear fluids is possible
voiding a thin layer of air between the FMT and the round
indow membrane.

onclusions

SB has been a successful option in restoring hearing in
ases of mixed hearing loss. The device allows for creative
lacement of the FMT depending on the topography and
unction of the middle ear space. Furthermore, these alter-
ative placements allow the device to treat a diversity of
onductive and sensineural hearing losses.
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