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SURGICAL TOOL FOR PREPARING A BONE
FOR A DEVICE WITH A CONVEX ELEMENT

[0001] This application claims priority from U.S. Provisional Patent Application

61/019,689, filed January 8, 2008, which is incorporated herein by reference.

Field of the Invention

[0002] The present invention relates to surgical tools, and more specifically to a surgical

tool for implanting a device with a convex element.

Background Art

[0003] We have entered an age in which various medical conditions are treatable based on

implantation inside a patient of a special device or system. For example, cochlear implants

are electronic systems designed to provide useful hearing and improved communication

ability to individuals who are profoundly hearing impaired and unable to achieve speech

understanding with conventional hearing aids. A typical system includes an implantable

stimulator containing electronic circuitry, a coil for power and information transfer, and a

stimulation electrode array which is inserted into the inner ear (and perhaps a counter

electrode).

[0004] Fig. IA shows a side view and Fig. IB shows an elevated bottom perspective view

of one specific example of an implantable device 100 having a convex element, in this

case, a portion of a cochlear implant system. The implantable device 100 includes a coil

housing 101 containing receiving coils for receiving a power and/or data signal from an

external transmitting coil (not shown). Attached to the coil housing 101 is a stimulator

housing 102, which in the case of a cochlear implant system contains modules for

developing an electrode stimulation signal for stimulating cochlear nerve tissue. Centered

within the coil housing 101 is a convex element 103, which in the case of a cochlear

implant system would typically be a magnet housing containing a positioning magnet that

coordinates with a corresponding magnetic element in the external transmitting coil

arrangement to hold it in a proper operating position for transferring the signal across the

skin into the receiving coils. Also connected to the stimulator housing 102 as an electrode



lead 104 which in the case of a cochlear implant system connects to an electrode array (not

shown) that applies the stimulation signal to the cochlear nerve tissue.

[0005] Currently, a surgeon implanting a device with a convex element uses a surgical

spreader device to lift a skin flap including the periosteum and then determine and mark

the location to provide a recess in the bone structure to accommodate the convex element.

Once the location is marked, a drill can be used to drill a recess into the bone at the

marked location.

Summary of the Invention

[0006] Embodiments of the present invention are directed to a surgical tool that lifts an

overlying layer of skin away from underlying bone to prepare the bone to accommodate a

convex element of an implantable device. The tool includes a lifting shell for insertion

between the skin and the bone so as to lift the skin away from bone. A tool base supports

the lifting shell and is supported by the bone. A drill template opening in the tool base

provides access to prepare the bone to accommodate the convex element.

[0007] In further specific embodiments, the surgical tool includes a gripping handle for a

surgeon to push on the tool for insertion between the skin and the bone. The tool may also

include a stopper bar attached perpendicularly to the tool base for limiting how far the tool

may be inserted. And there may be a shaft guide atop the stopper bar with a center recess

for receiving a drill shaft used for preparing the bone.

[0008] In specific embodiments, preparing the bone includes creating a recess in the bone

to accommodate the convex element. For example, the recess may be created by a

spherical burring end of a drill.

[0009] The implantable device may specifically be part of a cochlear implant system. For

example, the convex element may be a magnet housing of the cochlear implant system.

Brief Description of the Drawings

[0010] Fig. IA shows a side view and Fig. IB shows an elevated bottom perspective view



of one specific example of an implantable device having a convex element.

[0011] Fig. 2 shows an example of a typical implant site which has been prepared for

surgical implantation of an implantable device.

[0012] Fig. 3 shows an example of a surgical tool for implantation of a device with a

convex element.

[0013] Fig. 4 shows how the surgical tool is inserted.

[0014] Fig. 5 shows use of a drill to create a recess for the convex element using the

surgical tool.

[0015] Fig. 6 shows placement of the implanted device place in the completed site.

Detailed Description of Specific Embodiments

[0016] Fig. 2 shows an example of a typical implant site 200 which has been prepared for

surgical implantation of an implantable device 100. A skin flap 201 including the

periosteum has been incised in the patient's skin 205 and lifted back from the underlying

bone 206. A housing recess 202 is created in the underlying bone 206 down to some

predetermined depth so as to form a bone bed 203 at the bottom of the housing recess 202.

Optionally, an electrode channel 204 may also be prepared to receive a portion of the

electrode lead 104.

[0017] Fig. 3 shows an example of a surgical tool 300 for implantation of a device with a

convex element. At the top is a gripping handle 301 held by the surgeon. Opposite to the

handle 301 is a stopper bar 302 (1-2 mm in height), with a tool opening 306 defined

between them by a bell-shaped lifter shell 305. The lifter shell 305 tapers down and away

from the tool opening 306 until it meets the tool base 307 so as to define an insertion edge

308. Underneath the lifter shell 305, the tool base 307 includes a drill template opening

304 which is located the proper distance in from the tool opening 306 and the edge of the

stopper bar 302 so as to correspond to a recess needs to be prepared to receive the convex



element 103. Also, at the top of the stopper bar 302 is a shaft guide 303 with a center

recess for receiving a drill shaft that creates the recess for the convex element 103.

[0018] Fig. 4 shows how the surgical tool 300 is inserted. The surgeon does not need to lift

the skin flap with a separate spreader, but holding the tool by its handle 301 the insertion

edge 308 is pushed between the patient's skin 205 and the underlying bone 206. This

causes the bell-shape of the lifting shell 305 to lift the patient's skin 205 up and away from

the underlying bone 206. Insertion of the tool 300 is stopped by the stopper bar 302

engaging the side wall of the housing recess 202. With the insertion tool 300 thus

inserted, the drill template opening 304 is then in proper position over the underlying bone

206 with respect to the housing recess 202.

[0019] Once the insertion tool 300 has been inserted into proper position, a surgical drill

500 is used with a drill shaft 501 driving spherical burring end 502 at the drill template

opening 304, as shown in Fig. 5. This creates a recess for the convex element 103, and, as

shown in Fig. 6, the coil housing 101 and its convex element 103 are then slipped into

place as well as the stimulator housing 102 into its corresponding housing recess 202 and

the electrode lead 104 into the electrode channel 204. Once the remainder of the surgery is

complete, the skin flap 201 and periosteum can be returned back into place and stitches

made in the incision.

[0020] By correctly selecting a proper diameter of the spherical burring end 502 and

thickness of the drill shaft 501, only a small incision is needed in order to create a recess

for a convex element 103 of an implantable device 100 which is at the correct location and

has the correct size and shape. When the surgeon drills the recess into the underlying bone

206 there is less risk of inadvertently damaging the skin flap 201 and periosteum with the

drill 500. In addition, the skin flap 201 and periosteum are stretched out only to the

minimum extent possible so that there is less risk of overstretching and loss of elasticity

and tonicity in the skin flap 201 and periosteum.

[0021] Although various exemplary embodiments of the invention have been disclosed, it

should be apparent to those skilled in the art that various changes and modifications can be



made which will achieve some of the advantages of the invention without departing from

the true scope of the invention.



What is claimed is:

1. A surgical tool for lifting an overlying layer of skin away from underlying bone to

prepare the bone to accommodate a convex element of an implantable device, the tool

comprising:

a lifting shell for insertion between the skin and the bone so as to lift the skin away

from bone;

a tool base supporting the lifting shell and supported by the bone; and

a drill template opening in the tool base providing access to prepare the bone to

accommodate the convex element.

2. A tool according to claim 1, further comprising:

a gripping handle for a surgeon to push on the tool for insertion between the skin and

the bone.

3. A tool according to claim 1, further comprising:

a stopper bar attached perpendicularly to the tool base for limiting how far the tool

may be inserted.

4. A tool according to claim 3, further comprising:

a shaft guide atop the stopper bar with a center recess for receiving a drill shaft used

for preparing the bone.

5. A tool according to claim 1, wherein preparing the bone includes creating a recess in

the bone to accommodate the convex element.

6. A tool according to claim 5, wherein the recess is created by a spherical burring end of

a drill.

7. A tool according to claim 1, wherein the implantable device includes a portion of a

cochlear implant system.

8. A tool according to claim 7, wherein the convex element is a magnet housing of the



cochlear implant system.

9. A surgical tool for lifting an overlying layer of skin away from underlying bone to

prepare the bone to accommodate a convex element of an implantable device, the tool

comprising:

insertion means for inserting the tool between the skin and the bone so as to lift the

skin away from bone;

supporting means for supporting the insertion means and supported by the bone; and

access means in the supporting means for providing access to prepare the bone to

accommodate the convex element.

10. A tool according to claim 9, further comprising:

gripping means for a surgeon to push on the tool for insertion between the skin and the

bone.

11. A tool according to claim 9, further comprising:

stopping means attached perpendicularly to the supporting means for limiting how far

the tool may be inserted.

12. A tool according to claim 11, further comprising:

shaft guide means atop the stopping means for receiving drilling means for preparing

the bone.

13. A tool according to claim 12, wherein preparing the bone includes creating a recess in

the bone to accommodate the convex element.

14. A tool according to claim 13, wherein the recess is created by a burring means end of a

drilling means.

15. A tool according to claim 9, wherein the implantable device includes a portion of a

cochlear implant system.



16. A tool according to claim 15, wherein the convex element is a magnet housing of the

cochlear implant system.
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