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(54) Title: IMPROVED BONE BREAKING INSTRUMENT

(57) Abstract: A sinus bone-breaking instrument (10) comprising a longitu
dinally extending handle (12) and a relatively small laterally extending distal
head (14) designed to fit upward into a bone channel and having a laterally in

ward and upward inclined lower surface (16) shaped to hook bone fragments
in the bone channel and with a downward pulling on the handle to break off the
bone fragments leaving the bone channel free of bone fragments.



Title of Invention

Improved Bone Breaking Instrument

Related Patent Applications

The present application claims the benefit of U.S.

Provisional Patent application Serial No. 60/882,940 filed

December 31, 2006, which is herein incorporated by

reference. The present application also relates to the

subject matter of the United States patent

application Serial Number 11/895,823, entitled

Internal Sinus Manipulation (ISM) Procedure For

Facilitating Sinus Floor Augmentation In Dental

Procedures" (Docket 07JY-I) filed August 28, 2007 herein

by this reference.

Background of Invention

As stated in the above- identified United States patent

application, during the described procedure and in the

formation of an upward channel in the bone leading to the

sinus floor of a patient, small inwardly directed bone

fragments may surround or extend into the upper opening of

the sinus bone channel. As illustrated in Fig. 4 of the



above- identified United States patent application, after

the formation of a small pocket between he floor of the

sinus and the sinus membrane, such bone fragments are

removed, preferably using a bone breaking instrument. The

present invention is directed to a preferred form of such a

sinus bone-breaking instrument.

Summary of Invention

Basically, the sinus bone-breaking instrument of the

present invention comprises a longitudinally extending

handle and a relatively small laterally extending distal

head designed to fit upward into a bone channel. To enable

the distal head to effectively remove bone fragments

extending into the bone channel, the distal head includes a

laterally inward and upward inclined lower surface. The

lower inclined surface is employed to hook the bone

fragments and with a downward pulling on the handle to

break off the bone fragments leaving a clear opening to the

sinus membrane.

Brief Description of Accompanying Drawings

Fig. 1 is a perspective view of the preferred bone-



breaking instrument.

Fig. 2 is an enlarged fragmentary sectional side view

of an upper portion of the instrument of Fig. 1 showing

the laterally extending distal head of the instrument

having an inwardly and upwardly inclined lower bone-

hooking surface.

Fig. 3 is a slightly enlarged fragmentary

sectional front view of the distal head of the instrument

depicted in Fig. 2 .

Detailed Description of Invention

As depicted in Fig. 1 , the bone-breaking instrument

10 of the present invention comprises a longitudinally

extending handle 12 and a laterally extending distal head

14 with an inwardly and upwardly inclined lower surface

16.

As shown in Fig. 1 , the handle 12 is longitudinally

elongated on a longitudinal axis 18 of the instrument 10

and includes a slightly enlarged lower hand-holdable

portion 20 having a longitudinally fluted outer surface 21

for enhancing the gripability of the instrument 10.

As illustrated, the distal head 14 is secured to the



handle by an intermediate longitudinally extending portion

22 of the instrument 10 comprising a cylindrical lower

section 24, an axially elongated frusto-conical middle

section 26 and an upper cylindrical section 28 of reduced

diameter compared to the diameter of the lower section 24 .

As depicted in Fig. 1 , the cylindrical lower section 24 is

secured to and is of a slightly reduced diameter relative

an upper end of the hand-holdable portion 20 of the handle

12. The bottom of the frusto-conical middle section 26 is

secured to a top of the lower section 24, is axially

elongated on the axis 18 and is reduced in lateral

diameter as to approaches its relatively small upper end

joined to a lower end of the upper cylindrical section 28.

The upper cylindrical section 28, in turn, extends,

longitudinally on the axis 18 upward to support the distal

head 14 that is secured to and supported by the end of the

cylindrical section 28, as best shown in Fig. 2 . As shown

in Figs. 1 and 2 , the outer surface of the upper

cylindrical section 28 below the distal head 14 carries a

plurality of horizontal vertically and evenly spaced depth

markers 29 for indicating the user of the instrument 10

the depth of the instrument in a bone channel prior to use



in the breaking of bone fragments. By way of example, the

vertical spacing of the depth markers 29 may be about 2

millimeters .

As most clearly shown in Figs. 2 and 3 , the distal

head 14 extends upwardly from the upper end of the upper

cylindrical section 28 and laterally from the longitudinal

axis 18 of the instrument 10. An upper surface 30 of the

distal head 14 is substantially flat and perpendicular to

the axis 18 of the instrument 10 in its central region 32

and curved downwardly at its rearmost end 34 and at its

forwardmost end 36 terminating at the lower surface 16.

As illustrated in Fig. 2 , the lower surface 16 is

substantially flat and laterally and upwardly inclined

toward the longitudinal axis 18 at an angle of less than

90 degrees to the longitudinal axis, preferably about 85

degrees as indicated. As illustrated in Fig. 3 , the upper

surface 30 of the distal head 14 is also curved downwardly

at right and left side of the head 14 (as depicted in Fig.

3 ) .

Thus configured, the instrument 10 is shaped for

comfortable hand gripping with the handle 12, intermediate

22 and distal head 14 portions extending upwardly and into



a bone channel to break off bone fragments extending

inwardly from the wall of the channel. The lower inclined

surface 16 of the distal head 14 is employed to hook the

bone fragments and with a downward pulling on the handle

12 to break off the bone fragments leaving a clear opening

in the bone channel to the sinus membrane.

While a particular preferred embodiment of the bone-

breaking instrument has been illustrated and described

above, it is appreciated that changes and modifications may

be made in the illustrated embodiment without departing

from the spirit of the invention. Accordingly, the scope

of present invention is to be limited only by the terms of

the following claims.



CLAIMS

1 . A sinus bone breaking instrument (10), comprising:

a longitudinally extending handle (12) and

a relatively small laterally extending distal head

(14) dimensioned to fit upward into a bone channel and

including a laterally inward and upward inclined lower

surface (16) shaped to hook bone fragments in a bone

channel and with a downward pulling on the handle to break

off the bone fragments leaving a clear opening in the bone

channel .

2 . The instrument (10) of claim 1 wherein:

the handle (12) is longitudinally elongated on a

longitudinal axis (18) of the instrument and includes an

enlarged lower hand-holdable portion (20) having a

longitudinally fluted outer surface (21) for enhancing the

gripability of the instrument.

3 . The instrument (10) of claim 1 wherein:

the distal head (14) is secured to the handle (12) by

an intermediate longitudinally extending portion (22) of

the instrument comprising a cylindrical lower section

(24) , an axially elongated frusto-conical middle section



(26) and an upper cylindrical section (28) of reduced

diameter compared to the diameter of the lower cylindrical

section (24) ,

the cylindrical lower section (24) being secured

to and being of a slightly reduced diameter relative an

upper end of the hand-holdable portion (20) of the handle

(12,

a bottom of the frusto-conical middle section (26)

being secured to a top of the lower section (24) , axially

elongated on the axis (18) of the instrument (10) and

reduced in lateral diameter as to approaches a relatively

small upper end joined to a lower end of the upper

cylindrical section (28) , and

the upper cylindrical section (28) extending

longitudinally on the axis (18) of the instrument upward

to support the distal head (14) secured to and supported

by the end of the cylindrical section (28) .

4 . The instrument (10) of claim 1 wherein:

the distal head (14) is secured to the handle (12) by

an intermediate longitudinally extending portion (22) of

the instrument and

the lower surface (16) of the distal head (14) is



laterally and upwardly inclined toward the longitudinal

axis (18) at an angle of less than 90 degrees to the

longitudinal axis.

5 . The instrument (10) of claim 4 wherein:

the inclined lower surface (16) of the distal head

(14) extends upwardly from the intermediate portion (22)

and laterally from the longitudinal axis (18) of the

instrument.

6 . The instrument (10) of claim 5 wherein:

the inclined lower surface (16) of the distal head

(14) extends upwardly from the intermediate portion (22)

and laterally from the longitudinal axis (18) at an angle

of less than 90 degrees to the longitudinal axis of the

instrument.

7 . The instrument of claim 6 wherein the angle is

about 85 degrees .

8 . The instrument of claim 4 wherein:

an upper surface the distal head is substantially

flat and substantially perpendicular to the axis (18) of

the instrument in a central region (32) and curved

downwardly at a rearmost end (34) and at a forwardmost end

(36) terminating at the lower surface (16) .



9 . The instrument (10) of claim 8 wherein:

the lower surface (16) is substantially flat and

laterally and upwardly inclined toward the longitudinal

axis (18) of the instrument at an angle of less than 90

degrees to the longitudinal axis.

10. The instrument (10) of claim 9 wherein:

the angle is about 85 degrees.

11. The instrument (10) of claim 8 wherein:

the upper surface of the distal head is also curved

downwardly at right and left sides of the head (10) .



AMENDED CLAIMS

received by the International Bureau o n 25 August 2008 (25.08.08)

original claims 1-11 replaced by new claims 1-5.

1 . An instrument (10) for use in an internal sinus

manipulation procedure for augmenting bone of a dental

patient between a bony floor of the patient's sinus and a

raised portion of the patient' s sinus membrane to break off

bone fragments extending into an upper end of an upward

channel formed in the bone within a maxillary posterior

area o the dental patient and extending to a base of the

sinus floor, the instrument comprising:

a longitudinally extending elongated handle (12) sized

to fit upwardly into the upward channel formed in the bone

within the maxillary posterior area of the dental patient

and extending to a base of the sinus floor and

a relatively small laterally extending distal head

(14) dimensioned to fit upward into the upward channel and

including a laterally inward and upward inclined lower

surface (16) shaped to hook over bone fragments extending

into the channel at an upper end thereof and with a

downward pulling on the handle to break off the bone

fragments leaving a clear upper opening to the sinus

membrane .



2 . The instrument (10) of claim 1 wherein:

the inclined lower surface (16) of the distal head

(14) extends upwardly from the handle (12) at an angle of

less than 90 degrees to a longitudinal axis (18) of the

instrument.

3 . The instrument of claim 2 wherein the angle is

about 85 degrees .

4 . The instrument of claim 2 wherein:

an upper surface the distal head is substantially

flat and substantially perpendicular to the axis (18) of

the instrument in a central region (32) and curved

downwardly at a rearmost end (34) and at a forward end

(36) terminating at the lower surface (16) .

5 . The instrument (10) of claim 4 wherein:

the upper surface of the distal head is also curved

downwardly at right and left sides of the head (10) .



STATEMENT UNDER ARTICLE 19 (1)

In response to the International Search Report mailed

25 June 2008, and accompanying this Statement are substitute

pages 7 and 8 comprising a substitute set of claims.

Amended claim 1 and dependent claims 2-5 more specifically

define the structure of an instrument for use in an internal

sinus manipulation procedure for augmenting bone of a dental

patient between the bony floor of the patient' s sinus and a

raised portion of the patient' s sinus membrane to break off

bone fragments extending into an upper end of an upward

channel formed in the bone within a maxillary posterior area

of the dental patient and extending to a base of the sinus

floor. As defined by amended claim 1 , the instrument

includes a longitudinally extending handle sized to fit

upwardly in the upward bone channel and a relatively small

laterally extending distal head shaped to hook over and

break off any bone fragments extending into the channel at

an upper end thereof with a downward pulling on the handle.

Amended dependent claims 2 and 3 are directed to structural

details of the lower surface of the distal head that enable



the breaking of the bone fragments while amended claims 4

and 5 are directed to structural features relating to the

curvature of the upper surface of the distal head that

allows contact with the sinus membrane and indeed even a

lifting of the membrane during the bone fragment breaking

process without damaging the sinus membrane. The art of

record does not teach and in combination does not suggest or

render obvious the instrument structure as now defined by

any of amended claims 1-5. Specifically, Brown discloses a

slotted cannula with a bridged slot, an obstructor for

guiding the cannula, a carpal elevator, a planar elevator, a

retractor, a hooked surgical knife, a probe and a rasp.

Lang discloses medical forceps including a handle, a shaft,

an immovable jaw part and a movable jaw part both attached

to the shaft and rotatable by an articulation element.

Weikel is directed to tools for creating cavities in bones

including a probe, a cannula, a bone tamp (that is

instrument for compacting bone filler material not breaking

bone fragments) and a system for providing bone filler

material into a cavity. Considering the diverse collection

of components described in the art of record, one might ask

"Absent teaching found only in Applicant's application, how

would one of skill in the art ever combine the described

components to produce Applicant's claimed invention?"
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