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FIG. 3 
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COCHLEAR IMPLANT COMPONENT 
HAVING A UNITARY FACEPLATE 

FIELD OF THE INVENTION 

[0001] The present invention resides in an improved 
mechanical design for the implantable component of an 
implantable medical device, such as a cochlear implant. 

BACKGROUND OF THE INVENTION 

[0002] In many people Who are profoundly deaf, the reason 
for deafness is absence of, or destruction of, the hair cells in 
the cochlea Which transduce acoustic signals into nerve 
impulses. These people are unable to derive suitable bene?t 
from conventional hearing aid systems, no matter hoW loud 
the acoustic stimulus is made, because there is damage to or 
absence of the mechanism for nerve impulses to be generated 
from sound in the normal manner. 

[0003] It is for this purpose that cochlear implant systems 
have been developed. Such systems bypass the hair cells in 
the cochlea and directly deliver electrical stimulation to the 
auditory nerve ?bres, thereby alloWing the brain to perceive a 
hearing sensation resembling the natural hearing sensation 
normally delivered to the auditory nerve. 
[0004] Cochlear implant systems have typically consisted 
of essentially tWo components, an external component com 
monly referred to as a processor unit and an internal 
implanted component commonly referred to as a receiver/ 
stimulator unit. Traditionally, both of these components have 
cooperated together to provide the sound sensation to a user. 

[0005] The external component has traditionally consisted 
of a microphone for detecting sounds, such as speech and 
environmental sounds, a speech processor that converts the 
detected sounds, particularly speech, into a coded signal, a 
poWer source such as a battery, and an external transmitter 
antenna coil. 

[0006] The coded signal output by the speech processor is 
transmitted transcutaneously to the implanted receiver/ stimu 
lator unit situated Within a recess of the temporal bone of the 
user. This transcutaneous transmission occurs via the external 
transmitter antenna Which is positioned to communicate With 
an implanted receiver antenna coil provided With the receiver/ 
stimulator unit. 

[0007] This communication serves tWo essential purposes, 
?rstly to transcutaneously transmit the coded sound signal 
and secondly to provide poWer to the implanted receiver/ 
stimulator unit. Conventionally, this link has been in the form 
of a radio frequency (RF) link, but other such links have been 
proposed and implemented With varying degrees of success. 
[0008] The implanted receiver/ stimulator unit traditionally 
includes a receiver antenna coil that receives the coded signal 
and poWer from the external processor component, and a 
stimulator that processes the coded signal and outputs a 
stimulation signal to an intracochlear electrode assembly 
Which applies the electrical stimulation directly to the audi 
tory nerve producing a hearing sensation corresponding to the 
original detected sound. 
[0009] As mentioned above, traditional implanted receiver/ 
stimulator units are positioned Within the head of the recipient 
by drilling a bed into and through the posterior section of the 
mastoid bone lying behind the recipient’s ear. Such a bed is 
usually made by drilling the bone doWn to the lining of the 
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brain or dura mater, so that the receiver/stimulator unit is 
securely held in position and does not protrude excessively 
past the skull surface. 

[0010] The receiver/ stimulator unit manufactured by the 
present Applicant has a package made from titanium Which 
houses the stimulation electronics and Which is ?tted into a 
bed created in the mastoid bone. A receiver antenna coil 
extends from the rear end of the package and lies super?cial 
to the bone. Other cochlear implants have included packages 
made from a ceramic material Which are usually placed com 
pletely Within the bed drilled doWn to the lining of the brain. 

[0011] Over time it has been realised that the placing of the 
above packages in the mastoid bone some distance behind the 
ear has not alWays been ideal and has had some problems 
associated thereWith. In instances Where young children have 
been implanted With a device, it has been seen that in some 
recipients the package has created an external protuberance in 
the region of the head adjacent the implant site, Which has 
been unsightly, intrusive, and inconvenient for the recipient. 
In some instances, such a protuberance can prevent the place 
ment of a behind-the-ear processor unit over the site of the 
implant due to the risk of skin erosion that may result. 

[0012] Further, as the package is positioned to be facing the 
surface of the skull, the implant package may be subject to an 
impact to the head in that region either directly on top of the 
device or as a lateral glancing bloW to the device. In this 
regard, such devices must be designed to Withstand such an 
impact and remain operational. In this regard, it has been 
found that by designing the device to have a loW pro?le, the 
risk of the device sustaining a glancing, lateral bloW is less 
likely. It is also important that the device is designed in such 
a manner to ensure that it is prevented from entering the 
cranial cavity in the event of the device being subject to an 
impact of excessive force. 

[0013] International PCT Application No. PCT/AUOO/ 
00936 discloses an implant package capable of being located 
Within the mastoid cavity of a recipient. This application 
introduces the utilisation of the naturally occurring gutter 
lying betWeen the sigmoid sinus, posterior osseous ear canal, 
the mastoid tip and the ?oor of the middle fossa to protect and 
maintain the implant package in place. This application dis 
closes a suitably shaped implant casing capable of ?tting 
Wholly Within the mastoid cavity, having a receiver coil con 
nected thereto via ?exible arms. Such a package design may 
have problems associated With stability of the implant Within 
this cavity region, Which could be greatly dependant upon the 
anatomy of the patient and the particular surgical approach 
used by the surgeon. Should the package be not ?rmly 
secured Within the cavity, the implant may move folloWing 
implantation causing tissue erosion and/or movement of the 
attached electrode arrays, possibly resulting in the need for 
re-implantation of the device. 
[0014] Therefore, there is a need to provide a cochlear 
implant package that is capable of addressing at least some of 
the concerns With prior art devices. 

[0015] Any discussion of documents, acts, materials, 
devices, articles or the like Which has been included in the 
present speci?cation is solely for the purpose of providing a 
context for the present invention. It is not to be taken as an 
admission that any or all of these matters form part of the prior 
art base or Were common general knoWledge in the ?eld 
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relevant to the present invention as it existed before the pri 
ority date of each claim of this application. 

SUMMARY OF THE INVENTION 

[0016] Throughout this speci?cation the Word “comprise”, 
or variations such as “comprises” or “comprising”, Will be 
understood to imply the inclusion of a stated element, integer 
or step, or group of elements, integers or steps, but not the 
exclusion of any other element, integer or step, or group of 
elements, integers or steps. 
[0017] The present invention provides an arrangement that 
preferably alloWs an implantable package of a medical device 
to be securely positioned in a region of the recipient’s head in 
a manner that preferably ensures that the contents of the 
implant package are protected from damage caused by a 
direct impact. 
[0018] Further, the invention preferably provides an 
implant package that can quickly and simply be securely ?xed 
in place Without necessarily having to drill a conventional bed 
into the mastoid bone to house the implant and use sutures and 
the like to ?x the package in place. Such conventional ?xation 
means are time consuming and complicated, as particularly in 
the case of small children, there is a risk of drilling the bed 
through the dura mater. For example, by using the cavity 
formed by the mastoidectomy to house the implant package 
there is no need to drill a speci?c bed and channel in the bone 
to holdthe implant package and lead inplace, and this reduces 
the overall surgery time and minimises trauma to the patient. 
It is, hoWever, to be appreciated that the present invention can 
be used in a situation Where it is necessary to form a cavity by, 
for example, drilling a cavity into the bone. 
[0019] According to a ?rst aspect, the present invention is a 
medical implant for implantation in a cavity of a bone of a 
recipient, the implant comprising a hermetically sealed hous 
ing positionable Within the bone cavity and having an upper 
surface and a loWer surface, the upper surface having at least 
one ?ange member extending outWardly in at least one direc 
tion for a distance beyond the outWard extent of at least a 
porion of the loWer surface of the housing, said at least one 
?ange being adapted to abut the surface of the bone surround 
ing the cavity. 
[0020] The cavity can be formed in the bone ready for 
implantation of the implant or can be a natural cavity in the 
bone of the recipient. It Will be appreciated that a natural 
cavity may be increased in siZe or changed in shape to suit the 
requirements of the implant. 
[0021] In this aspect, the upper surface can have a con?gu 
ration such that it is in substantial alignment With all of the 
surface of the bone immediately surrounding the cavity. 
[0022] In a further embodiment, the loWer surface of the 
housing can be con?gured to at least substantially match the 
shape and/or dimensions of the bone cavity. 
[0023] In this aspect, the at least one ?ange member can 
extend outWardly in the at least one direction for a distance 
beyond the outWard extent of all of the loWer surface of the 
housing. The at least one ?ange is preferably adapted to be 
securable to the bone surrounding the cavity. 
[0024] In a preferred embodiment, the upper surface can 
have tWo outWardly extending ?anges, said ?anges extending 
in opposite directions relative to each other. 
[0025] One, more, or all of the ?anges can be conformable 
to the surface of the bone of the recipient surrounding the 
cavity. The ?anges can be adjusted in their orientation and/or 
shape preferably by ?nger pressure. In this regard, the ?anges 
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can be formed from a material that alloWs the ?anges to be 
conformed to the surface of the bone. In another embodiment, 
the ?anges can have a construction such that they are con 
formable to the bone surface. In this regard, the ?anges may 
have a thickness that alloWs the ?anges to be suitably con 
formable during the surgical implantation procedure. In a still 
further embodiment, both the properties of the material and 
the construction of the ?anges may play a role in ensuring the 
?anges are conformable. The ?anges are preferably conform 
able by ?nger pressure exertable on the ?anges by a surgeon 
during the surgical implant of the implantable component. 
[0026] In a still further embodiment, the upper surface of 
the housing can be formed of a conformable material so as to 
at least substantially match the surface of the bone surround 
ing the cavity. The upper surface of the housing can be formed 
from a malleable material, and preferably a biocompatible 
malleable metal. In one embodiment, the upper surface of the 
housing can be formed from a malleable titanium. 
[0027] In yet another embodiment, the at least one ?ange 
can be an integral extension of the upper surface of the hous 
mg. 
[0028] In another embodiment, the at least one ?ange can 
be formed separately and so be mountable to the upper sur 
face. 
[0029] In these embodiments, the at least one ?ange can 
have at least one ori?ce extending therethrough. This ori?ce 
can be adapted to receive a bone ?xation device, such as a 
bone screW, a bone clip, and/or a bone nail. 

[0030] In a still further embodiment, the upper surface and 
loWer surface can be integrally joined to form the housing. In 
another embodiment, the upper surface and loWer surface can 
be formed separately and then joined together. The join 
betWeen the upper and loWer surfaces is preferably such so as 
to ensure there is a hermetic seal betWeen the surfaces. In 
these embodiments, the loWer surface can be formed of a 
conformable material so as to at least substantially match the 
shape of the bone cavity. In this regard, the loWer surface can 
be formed of a malleable material, preferably a biocompatible 
metal, such as a malleable titanium. The malleable material 
preferably alloWs the shape of the loWer surface of the hous 
ing to be adjusted to suit the shape of the cavity that is to 
receive the housing. 
[0031] In this aspect, the medical implant is preferably an 
implantable component of a tissue-stimulating prosthesis. 
Still further, the tissue-stimulating prosthesis is preferably a 
cochlear implant With the implantable component compris 
ing a receiver/ stimulator unit of such an implant. 
[0032] According to a second aspect, the present invention 
is a protective faceplate for an implantable component of a 
tissue-stimulating prosthesis, the faceplate comprising a ?rst 
surface and an opposed second surface, the implantable com 
ponent being mountable to the second surface and adapted to 
extend into a cavity formed in a bone of a recipient. 
[0033] In a ?rst embodiment of this aspect, the faceplate is 
preferably adapted to be implantable in the bone of the recipi 
ent such that the ?rst surface is aligned With or relatively 
closely adjacent the surface of the bone receiving the implant. 
[0034] In a preferred embodiment of this aspect, the face 
plate has a ?ange that extends outWardly in at least one 
direction for a distance greater than the outWard perimeter of 
the implantable component mountable thereto. In one 
embodiment, the faceplate can have tWo ?anges extending 
outWardly in opposite directions relative to each other. In a 
still further embodiment, the faceplate can have tWo or more 
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?anges extending outwardly from one end of the faceplate 
and tWo or more ?anges extending outwardly from another 
end of the faceplate. Said another end can be distal said one 
end. 
[0035] Each of the ?anges are preferably adapted to abut 
the surface of the bone into Which the implantable component 
extends folloWing positioning of the component in the bone. 
In one embodiment, the ?anges are preferably conformable to 
the surface of the bone. In this regard, the ?anges can be 
formed from a material that alloWs the ?anges to be con 
formed to the surface of the bone. In another embodiment, the 
?anges can be constructed so as to be conformable to the bone 
surface. In this regard, the ?anges may have a thickness that 
alloWs the ?anges to be suitably conformable during the 
surgical procedure. In a still further embodiment, both the 
properties of the material and the construction of the ?anges 
may play a role in ensuring the ?anges are conformable. The 
?anges are preferably conformable by ?nger pressure exert 
able on the ?anges by a surgeon during the surgical implant of 
the implantable component. 
[0036] In one embodiment, the ?anges can have a thickness 
betWeen about 0.05 mm and 0.4 mm, more preferably 
betWeen about 0.1 mm and 0.2 mm. In this and other embodi 
ments, the faceplate can have a thickness betWeen about 0.3 
mm and 1 mm. In one embodiment, the ?anges can constitute 
an integral extension of the faceplate. In another embodiment, 
the ?anges can be formed separately and be mountable to the 
faceplate. 
[0037] In one embodiment, the faceplate and/or ?anges can 
be formed of titanium. In this and other embodiments, the 
implantable component can comprise a housing also formed 
from titanium. In another embodiment, the housing of the 
implantable component and/ or the faceplate can be formed of 
other materials, including suitable biocompatible ceramic 
and polymeric materials. In this regard, the faceplate and 
housing do not need to be formed of the same material. For 
example, the faceplate could be formed of a polymeric mate 
rial, such as polypropylene or polytetra?uoroethylene, While 
the housing is formed of a ceramic or metallic material. 

[0038] In a still further embodiment, the ?anges are pref 
erably securable to the surface of the bone. In one embodi 
ment, one or more of the ?anges can have ori?ces passing 
therethrough. These ori?ces can be adapted to receive bone 
?xation devices, such as bone screWs, bone clips and/ or bone 
nails. In one embodiment, the bone screWs can be counter 
sunk, or have a round head. Still further, the bone ?xation 
devices can be resorbable. 

[0039] In one embodiment, the faceplate is preferably 
adapted to be secured to the bone at the site of each ?ange 
thereof. It Will, hoWever, be appreciated that there may be 
instances Where it is not possible to use a particular ?ange due 
to a previous cavity having been formed in the bone, or the 
presence of a skull groWth line, or a region of bone Weakness. 
[0040] In a further embodiment, the faceplate can be inte 
grally formed With the housing of the implantable component 
of the tissue-stimulating prosthesis. In another embodiment, 
the faceplate can be separately formed from the housing of the 
implantable component and then mounted thereto in essen 
tially a non-removable manner. Techniques such as Welding 
and braZing can be envisaged as techniques for mounting the 
faceplate to the implantable component. 
[0041] In a still further embodiment, the housing of the 
implantable component can be removably mounted to the 
faceplate. In this embodiment, the faceplate or housing of the 
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implantable component can be provided With engagement 
means adapted to engage With the housing or faceplate, 
respectively. In one embodiment, the second surface of the 
faceplate can have one or more clips adapted to engage With 
the housing of the implantable component. In this embodi 
ment, it is envisaged that the housing of the implantable 
component may not be mounted to a faceplate until surgery is 
underWay and the siZe and shape of the faceplate required for 
that particular surgery has been determined. 
[0042] In the above embodiments, the faceplate, ?anges 
and/or bone ?xation devices can be coated With a layer of 
silicone rubber or other suitable elastomeric material. The 
bone ?xation devices Would preferably be accessible by 
means of a slit or hole formed or formable in the material of 
the coating layer. 
[0043] In a preferred embodiment, the tissue-stimulating 
prosthesis is a cochlear implant, With the implantable com 
ponent comprising the receiver/ stimulator package of such an 
implant. In this regard, the cavity preferably comprises a 
cavity formed in the mastoid of the recipient during the 
implantation procedure. In this embodiment, the faceplate 
and/or the ?anges extending therefrom can be dimensioned 
and/or shaped Such that the faceplate is stabilised on the rim 
of the mastoidectomy. 
[0044] An electrically conducting lead preferably extends 
from the receiver/ stimulator package to an electrode array. 
The lead preferably exits the package such that it is extend 
able into the mastoid cavity on appropriate positioning of the 
implantable component and faceplate Within the recipient. In 
a preferred embodiment, the lead preferably extends from the 
implanted package to the cochlea via a posterior tympano 
tomy positioned at the bottom of the mastoid cavity. Other 
leadpositions and geometries are can, hoWever, be envisaged. 
[0045] According to a third aspect, the present invention is 
a method of implanting a medical implant in a cavity in a bone 
of a recipient, the implant having a housing having an upper 
surface and at least a conformable loWer surface, the method 
comprising the steps of: 
[0046] (i) forming or selecting a cavity in a bone of the 
recipient; 
[0047] (ii) determining the shape of the cavity; 
[0048] (iii) conforming the loWer surface to at least sub 
stantially match the shape of the cavity in the bone; 
[0049] (iv) positioning the implant in the cavity such that 
the upper surface is at least in substantial alignment With at 
least a portion of the surface of the bone surrounding the 
cavity. 
[0050] In this aspect, the loWer surface of the housing can 
be formed of a malleable material. Still further, the implant 
can have one or more features of the implant de?ned accord 
ing to the ?rst aspect of the present invention. 
[0051] According to a fourth aspect, the present invention is 
a method of implanting an implantable component of a tissue 
stimulating prosthesis in the bone of a recipient, the method 
comprising the steps of: 
[0052] (i) forming or selecting a cavity in a bone of the 
recipient; 
[0053] (ii) determining the shape of the cavity; 
[0054] (iii) selecting a faceplate as de?ned herein and hav 
ing a suitable shape and/or dimensions such that on place 
ment, the ?rst surface of the faceplate is aligned With or 
adjacent the surface of the bone surrounding the cavity; and 
[0055] (iv) positioning the faceplate With the implantable 
component mounted thereto over the cavity. 
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[0056] According to a ?fth aspect, the present invention is 
a method of implanting an implantable component of a 
cochlear implant in a mastoid cavity of a recipient, the method 
comprising the steps of: 
[0057] (i) performing a mastoidectomy to form a cavity in 
the mastoid of the recipient; 
[0058] (ii) determining the dimensions of the mastoid cav 
ity; 
[0059] (iii) selecting a faceplate as de?ned herein and hav 
ing a suitable shape and/or dimensions such that on place 
ment, the ?rst surface of the faceplate is aligned With or 
adjacent the surface of the bone surrounding the mastoid 
cavity; and 
[0060] (iv) positioning the faceplate With the implantable 
component mounted thereto over the mastoid cavity. 
[0061] In a preferred embodiment of the fourth and ?fth 
aspects, the faceplate can be mounted to the bone around the 
cavity therein. In this regard, suitable bone ?xation devices as 
de?ned herein can be used to secure the faceplate to the bone. 
[0062] In the fourth aspect, the method preferably com 
prises, prior to the positioning of the faceplate, the steps of 
performing a posterior tympanotomy and cochleostomy and 
then inserting an electrode array With a conducting lead 
extending back therefrom into the cochlea. 
[0063] As de?ned, the present invention provides in part a 
faceplate that is suitable for use in appropriately mounting a 
receiver/stimulator package of a cochlear implant in a mas 
toid cavity formed in a recipient. In addition to supporting the 
package, the faceplate has the additional characteristic of 
serving to protect the package from impacts that might oth 
erWise dislodge or destroy the receiver/ stimulator package if 
positioned using conventional techniques. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0064] By Way of example only, a preferred embodiment of 
the invention is noW described With reference to the accom 
panying draWings, in Which: 
[0065] FIG. 1 is a pictorial representation of a conventional 
cochlear implant system; 
[0066] FIG. 2 is a representation of a conventional receiver/ 
stimulator unit positioned in a bed fashioned in the mastoid 
bone according to conventional surgical techniques; 
[0067] FIG. 3 is a simpli?ed vieW of the receiver/ stimulator 
unit and faceplate of a cochlear implant device according to a 
preferred embodiment of the present invention; 
[0068] FIG. 4a is an end vieW of the unit and faceplate of 
FIG. 3 depicted implanted in the mastoid of a recipient; 
[0069] FIG. 4b is a side vieW of the unit and faceplate 
arrangement of FIG. 3; 
[0070] FIG. 5 is a simpli?ed vieW of another embodiment 
of a faceplate and receiver/stimulator unit according to the 
present invention; and 
[0071] FIG. 6 is an end vieW of yet another embodiment of 
a receiver/ stimulator unit and faceplate of a cochlear implant 
device according to the present invention. 

PREFERRED MODE OF CARRYING OUT THE 
INVENTION 

[0072] Before describing the features of the present inven 
tion, it is appropriate to brie?y describe the construction of 
one type of knoWn cochlear implant system With reference to 
FIG. 1. 
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[0073] Known cochlear implants typically consist of tWo 
main components, an external component including a speech 
processor 29, and an internal component including an 
implanted receiver and stimulator package 22. The external 
component includes a microphone 27. The speech processor 
29 is, in this illustration, constructed and arranged so that it 
can ?t behind the outer ear 11 and is held in place behind the 
outer ear 11 via an ear-hook arrangement (not shoWn). Alter 
native versions may be Worn on the body. Attached to the 
speech processor 29 via a cable 13 is a transmitter antenna 
coil 24 that transmits electrical signals to the implanted pack 
age 22 via a radio frequency (RF) link. 
[0074] The implanted component includes a receiver 
antenna coil 23 for receiving poWer and data from the trans 
mitter coil 24.A cable 21 extends from the implanted receiver 
and stimulator package 22 to the cochlea 12 and terminates in 
an electrode array 20. The signals thus received are applied by 
the array 20 to the basilar membrane 8 and the nerve cells 
Within the cochlea 12 thereby stimulating the auditory nerve 
9. The operation of such a device is described, for example, in 
US. Pat. No. 4,532,930, the contents ofWhich is incorporated 
herein by reference. 
[0075] FIG. 2 shoWs in more detail the surgical placement 
of the implanted receiver and stimulatorpackage 22 of FIG. 1, 
according to conventional practices. The package 22 is in the 
form of a capsule, for example a titanium capsule, Which 
houses the necessary circuitry required for the implant to 
operate as desired. The receiver coil 23 is shoWn encapsulated 
in a material, such as silicone rubber, to provide a protective 
body and ensure fatigue resilience. A magnet 30 is shoWn 
positioned Within the coil to assist in the alignment of the 
transmitter antenna coil 24 With the receiver antenna coil 23 
as discussed previously. As is shoWn, a bed is drilled into the 
bone 31 to maintain the package 22 in position. This bed is 
typically round or ovoid to match the shape of the package. 
The bed is typically made in the mastoid bone and mastoid 
angle of the parietal bone in the region of the asterion. Typi 
cally, the bed is fashioned initially With a cutting burr, and 
then completed With a diamond paste burr and a template is 
typically used to ensure that the bed is fashioned to the correct 
siZe. As is shoWn, the bed may be drilled doWn to the lining of 
the brain, or dura mater 32, particularly for young children 
With thin skulls. It is for this reason that a diamond paste burr 
may be used When approaching the dura and When the dura is 
exposed, to minimise the risk of tearing of the dura 32. 
[0076] As can be seen from FIG. 2, once the receiver and 
stimulator package 22 is secured in place in the mastoid bone, 
it remains rather unprotected, With only a layer of skin (not 
depicted) covering the skull protecting the package from any 
direct impact. Further to this, it can be appreciated that any 
impact in the direction shoWn by the arroW A of FIG. 2, has 
the potential for the package to tear the dura 32 and enter the 
cranial cavity, potentially causing damage to the sensitive 
structures of the brain. As can also be appreciated from FIG. 
2, an impact to the head region of the recipient, particularly in 
the direction shoWn by arroW B, has the potential to dislodge 
the implant from its bed Within the skull bone. Such dislodge 
ment can cause damage to the area of the head adjacent the 
device as Well as discomfort to the recipient. Any dislodgment 
of the device also has the potential to require further surgical 
procedures to relocate the device in the desired position 
Within the head of the recipient. 
[0077] The present invention aims to address the above 
potential problems by positioning the receiver/ stimulator 
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package in the head in a manner whereby the package pref 
erably has a loW pro?le and its contents are afforded some 
protection from impact and from being subsequently dam 
aged and/ or dislodged. 
[0078] During a typical surgical procedure for implanting a 
conventional cochlear implant device, such as this shoWn in 
FIGS. 1 and 2, a mastoidectomy and posterior tympanotomy 
are typically employed to obtain access to the middle ear. The 
mastoidectomy procedure typically requires removal of 
material from the mastoid bone behind the ear of the patient 
via a cutting burr or drill. Typically, the cortex of the mastoid 
superior and posterior to the external meatus is removed and 
the excavation is deepened and air cells are removed superior 
and posterior to the meatus, exposing the mastoid antrum and 
the middle ear via the tympanotomy. Following the tympa 
notomy, the round WindoW should be accessible, thereby 
alloWing a cochleostomy to be performed and the electrode 
array inserted. 
[0079] It can be understood that by performing a mas 
toidectomy, a cavity is created Which could thereby house the 
receiver/ stimulator package at a location remote from the 
exterior Wall of the skull. It is considered that by alloWing the 
mastoid cavity to house the implant package, considerable 
advantages can be obtained in relation to the protection and 
safety of positioning the implant package and the other 
advantages as discussed previously. 
[0080] As discussed previously and disclosed in Interna 
tional PCT PatentApplication PCT/AU00/00936, anatomical 
dissections have shoWn that there exists a “gutter” lying 
betWeen the sigmoid sinus, posterior osseous ear canal, the 
mastoid tip and the ?oor of the middle fossa. This gutter can 
also form an ideal location to place the implantable receiver/ 
stimulator package, in a positioned not exposed above the 
surface of the bone and protected by the pinna. 
[0081] FIG. 3 is a vieW of one preferred embodiment of the 
present invention. In this embodiment, the mastoid cavity is 
shoWn by the ?ne dotted line 35, Which is shoWn as being 
located behind the pinna 11. An upper surface in the form of 
a top faceplate 37 of the implanted receiver/ stimulator unit 38 
(heavy dotted line) is shoWn positioned above and over the 
mastoid cavity 35. As is evident in FIG. 3, the receiver/ 
stimulator unit 38 has a loWer surface that is shaped to be sunk 
into the mastoid cavity. The depicted faceplate 37 has ?anges 
39 Which extend outside the perimeter of the implanted 
receiver/ stimulator unit 38 to enable securing of the unit to the 
skull via surgical screWs 36. A receiver antenna coil 40 is 
shoWn external of the unit 38 and faceplate 37, in much the 
same manner as a conventional design as discussed previ 
ously. 
[0082] FIGS. 4a and 4b shoW end and side vieWs of the 
embodiment depicted in FIG. 3 and Where appropriate, the 
same reference numerals are used. As can be clearly seen in 
these ?gures, the receiver/ stimulator unit 38 extends into the 
mastoid cavity 35 and is protected by the faceplate 37 Which 
acts as a protecting shield for the unit 38 as Well as a stabiliser 
and means for securing the unit 38 in place. A lead 41 con 
nects the receiver/ stimulator unit 38 to the intracochlear elec 
trodes (not shoWn) Which deliver the electrical stimulation to 
the nerves Within the cochlea. 

[0083] The ?anges of the faceplate 37 can be a simple 
extension of the upper surface of the receiver/ stimulator unit 
and made from the same material as the rest of the receiver/ 
stimulator unit. This material can, for example, be titanium, 
preferably a malleable titanium. Alternatively, a titanium 
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?ange may be attached to the titanium case of the receiver/ 
stimulator unit 38 by an appropriate Welding or other method. 
[0084] The ?anges 39 are formed so as to be relatively 
robust Whilst also su?iciently malleable so that the entire 
faceplate 37 can be formed to the shape of the skull surround 
ing the mastoid cavity by the surgeon using ?nger pressure 
only. As the anatomy of this region of the head varies some 
What from individual to individual, it is desirable to form the 
?anges 39 so that they adopt a ?ush ?t in abutment against the 
skull. 
[0085] As the faceplate 37 provides protection for the 
receiver/ stimulator unit 38, it is advantageous to form the 
faceplate from one of a number of different thicknesses of 
titanium sheet. In order to Withstand impacts of considerable 
force it is desirable to form the faceplate 37 out of a suitable 
material such as titanium having a thickness of betWeen 0.3 to 
1 mm. As the ?anges 39 must be malleable to enable a surgeon 
to alter their shape With a minimum of force, the ?anges 39 
are, in the depicted embodiment, made from a thinner mate 
rial than that of the faceplate 37. Alternatively, the desired 
conformability of the ?anges 39 could be achieved by altering 
their geometry rather than their thickness. In this regard, the 
?anges 39 could be of the same thickness as the faceplate 37, 
provided that the ?anges are in a narroWer strip form rather 
than a Wide ?ange form. HoWever, in a preferred embodi 
ment, the ?anges 39 may be formed from a material, such as 
titanium, having a thickness of, for example, 0.1 to 0.2 mm. 
[0086] The lead 41 is preferably pre-coiled so that it can 
settle into the mastoid cavity 35, beloW the receiver/stimula 
tor unit 38. As is shoWn in FIGS. 4a and 4b, the lead 41 exits 
the receiver/ stimulator unit 38 from a bottom surface thereof. 
This facilitates routing of the lead to the cochlea via the 
posterior tympanotomy, Which is at the bottom of the mastoid 
cavity. HoWever, it is envisaged that the lead exit point and the 
form can have many other geometries and still remain Within 
the spirit of the invention. For example, the lead 41 may exit 
from the side of the receiver/ stimulator unit and may be 
straight. 
[0087] In order to prevent tissue erosion, the faceplate 37, 
?anges 39 and screWs 36 are preferably coated in a silicone 
rubber or other elastomeric material. In such a case, the 
screWs 36 Would be accessed by means of a slit or hole in the 
silicone above the screW 36. 

[0088] It should be appreciated that the screWs 36 used in 
the present invention may have a number of design variations 
to satisfy the design requirements of the present application. 
For example, the screWs 36 may be countersunk for loW 
pro?le, may have a round head, and may even be resorbable 
screWs. Resorbable screWs Would assist in holding the 
implant in place for a short period until the ?brous tissue 
surrounds and secures the device in place. 
[0089] FIG. 5 depicts an alternative embodiment of the 
present invention. In this embodiment, the faceplate has rela 
tively narroW ?anges 39 that are adapted to assist in enabling 
the faceplate 37 to conform to the contours of the skull. 
Further to this, extra screW holes are provided to alloW some 
redundancy in the variations in patient anatomy and the mas 
toidectomy performed. Also, if there is a problem With secur 
ing the device at one screW site, such as a cavity from a past 
surgery or a skull groWth line, then that screW may be omitted 
and an alternative screW site used. It should be stressed that 
this aspect of the present invention is important particularly as 
it is recommended against ?xing the device With screWs on 
both sides of the natural groWth lines of the skull. In this 
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embodiment, the basic size of the faceplate 37 is designed to 
be just larger than the siZe of the mastoid cavity 35, allowing 
the faceplate 37 to be stabilised on the rim of the mastoidec 
tomy. To assist in this stabilisation, the rim of the mastoid 
cavity may be easily ?attened by the surgeon, for example by 
drilling, to create a stable seat for the faceplate 37. 
[0090] FIG. 6 depicts yet another embodiment of the 
present invention. In this embodiment, the faceplate and 
?anges are not ?xedly attached to the receiver/ stimulator unit 
38. The primary difference betWeen this embodiment and that 
described in FIGS. 4a and 4b is that the faceplate 37 is 
provided With mechanical catches or clips 45 to hold and 
maintain the receiver/ stimulator unit 38 in place. In this man 
ner, the receiver/ stimulator unit is ‘ snap-?t’ into the faceplate 
37 for securing in place. 
[0091] The bene?t of this embodiment is that the use of the 
faceplate and ?anges to secure the implant in place is optional 
and can be decided upon at the time of surgery. Further, the 
securing mechanism can be used With non-metallic receiver/ 
stimulator units as there is no need for the faceplate and 
?anges to be Welded onto the unit casing. This enables the 
present device and method to be employed With ceramic 
cased implants. It is also envisaged that With a detachable 
system as shoWn in FIG. 6, the faceplate/?ange combination 
could be made from a non-metallic material such as a bio 
compatible plastic, as Welding to the implant case Would not 
be required. Such a feature Would avoid the need to coat the 
surface of the faceplate and ?anges With a coating of silicone 
rubber and the like to prevent tissue erosion. For example, the 
plate could be made of polypropylene or polytetra?uoroeth 
ylene (PTFE) Which have the properties suitable for such an 
application. 
[0092] In each of the above-described embodiments of the 
present invention, the receiver/ stimulator unit 38 is shoWn as 
an arbitrarily shaped unit capable of ?tting Within the bone 
cavity. It is considered that the receiver/stimulator unit 38 
could also be conformable such that the shape of the unit 38 
may be altered during the procedure to conform to the speci?c 
shape of the bone cavity. In this regard, the unit 38 can be 
made of a conformable material that alloWs the shape and 
form of the unit to be changed Without effecting the hermi 
ticity of the unit 38. 
[0093] In each of the above-described embodiments, the 
procedure associated With implanting a device according to 
the present invention could generally be as folloWs: 
[0094] 1. A mastoidectomy Would be performed in the 
same manner as a conventional procedure; 

[0095] 2. Device placement Would be determined using a 
template shaped like the actual implant device; 

[0096] 3. Drill holes Would be marked for securing the 
device in place folloWing the insertion of the electrode 
array; 

[0097] 4. A posterior tympanotomy and cochleostomy 
Would be performed in the same manner as a conventional 
procedure; 

[0098] 5. The electrode array Would be inserted into the 
cochlea; 

[0099] 6. The implant package Would be placed in position. 
In this step, the coil connecting the package to the electrode 
array inserted into the cochlea Would preferably coil itself 
up into the mastoid cavity due to the preformed coil in the 
lead; and 

[0100] 7. The implant package Would be secured in place 
via screWs or the like. 
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[0101] In this manner, the process for implanting a device 
of the present invention Would in no Way complicate a con 
ventional procedure and Would eliminate the need to drill an 
additional bed in the mastoid bone for receiving the implant. 
[0102] It Will be appreciated by persons skilled in the art 
that numerous variations and/ or modi?cations may be made 
to the invention as shoWn in the speci?c embodiments Without 
departing from the spirit or scope of the invention as broadly 
described. The present embodiments are, therefore, to be 
considered in all respects as illustrative and not restrictive. 

1-42. (canceled) 
43. A cochlear implant component for implantation in a 

cavity of a bone of a recipient, the cochlear implant compo 
nent comprising: 

a receiver/ stimulator unit comprising a hermetically sealed 
housing positionable Within the bone cavity and having 
opposing ?rst and second surfaces; and 

a unitary faceplate having upper and loWer surfaces, at least 
one ?ange, and said unitary faceplate further comprising 
one or more securing members extending from the loWer 
surface of the faceplate con?gured to removably mount 
the receiver/ stimulator unit to the faceplate such that the 
faceplate covers at least a substantial portion of the ?rst 
surface of the housing. 

44. The cochlear implant component of claim 43, Wherein 
the one or more securing members comprise one or more clips 
con?gured to hold the housing adjacent to the loWer surface 
of the faceplate. 

45. The cochlear implant component of claim 43, Wherein 
the housing is non-metallic. 

46. The cochlear implant component of claim 45, Wherein 
the housing is at least partially ceramic. 

47. The cochlear implant component of claim 43, Wherein 
the faceplate is non-metallic. 

48. The cochlear implant component of claim 47, Wherein 
the faceplate at least partially comprises a biocompatible 
plastic. 

49. The cochlear implant component of claim 48, Wherein 
the biocompatible plastic comprises at least one of polypro 
pylene and polytetra?uoroethylene (PTFE). 

50. The cochlear implant component of claim 43, Wherein 
the at least one ?ange is securable to the surface of the bone 
surrounding the cavity. 

51. The cochlear implant component of claim 43, Wherein 
the faceplate has tWo outWardly extending ?anges, and 
Wherein the ?anges extend in opposite directions relative to 
each other. 

52-53. (canceled) 
54. A cochlear implant component for implantation in a 

cavity of a bone of a recipient, the cochlear implant compo 
nent comprising: 

a receiver/ stimulator unit comprising a hermetically sealed 
housing positionable Within the bone cavity and having 
opposing ?rst and second surfaces; and 

a unitary faceplate having upper and loWer surfaces, and 
said unitary faceplate further comprising one or more 
securing members extending from the loWer surface of 
the faceplate con?gured to removably mount the 
receiver/stimulator unit to the faceplate such that the 
faceplate covers at least a substantial portion of the ?rst 
surface of the housing, and Wherein the faceplate further 
comprises at least one ?ange that is suf?ciently mal 
leable to be conformed by hand to a shape that substan 
tially matches a surface of the bone adjacent the cavity. 
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55. The cochlear implant component of claim 54, wherein 
the one or more securing members comprise one or more clips 

con?gured to hold the housing adjacent to the loWer surface 
of the faceplate. 

56. The cochlear implant component of claim 54, Wherein 
the housing is non-metallic. 

57. (canceled) 
58. The cochlear implant component of claim 54, Wherein 

the faceplate is non-metallic. 

59. (canceled) 
60. The cochlear implant component of claim 59, Wherein 

the biocompatible plastic comprises at least one of polypro 
pylene and polytetra?uoroethylene (PTFE). 

61. The cochlear implant component of claim 54, Wherein, 
When the housing is mounted to the faceplate, the at least one 
?ange extends beyond the outWard extent of at least a portion 
of the loWer surface of the housing. 

62. The cochlear implant component of claim 54, Wherein 
the at least one ?ange is thinner than a remainder of the 
faceplate. 

63. The cochlear implant component of claim 54, Wherein 
the at least one ?ange has approximately the same thickness 
as a remainder of the faceplate. 

64. The cochlear implant component of claim 54, Wherein 
the at least one ?ange is securable to the surface of the bone 
surrounding the cavity. 
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65. The cochlear implant component of claim 54, Wherein 
the faceplate has tWo outWardly extending ?anges, and 
Wherein the ?anges extend in opposite directions relative to 
each other. 

66. The cochlear implant component of claim 54, Wherein 
the at least one ?ange has at least one ori?ce extending there 
through that is con?gured to receive a bone ?xation device. 

67. The cochlear implant component of claim 66, Wherein 
the bone ?xation device is one or more of a bone screW, a bone 
clip and a bone nail. 

68. The cochlear implant component of claim 43, Wherein 
the loWer surface of the faceplate and the one or more secur 
ing members de?ne a cavity con?gured to receive the 
receiver/ stimulator unit. 

69. The cochlear implant component of claim 68, Wherein, 
When the receiver/stimulator unit is disposed in the cavity, 
each of the one or more securing members supports the sec 
ond surface of the housing and the ?rst surface of the housing 
is disposed adjacent the loWer surface of the faceplate. 

70. The cochlear implant component of claim 54, Wherein 
the loWer surface of the faceplate and the one or more secur 
ing members de?ne a cavity con?gured to receive the 
receiver/ stimulator unit. 

71. The cochlear implant component of claim 70, Wherein, 
When the receiver/stimulator unit is disposed in the cavity, 
each of the one or more securing members supports the sec 
ond surface of the housing and the ?rst surface of the housing 
is disposed adjacent the loWer surface of the faceplate. 

* * * * * 


