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ABSTRACT 2082008

A surglcal reamer assembly for cutting a planar bone surface.

The surgical reamer assembly enables the angle or the level of the
cutting of the planar reamer to be adjusted. This adjustment is
advantageously provided by the wuse of an adaptor which is

positioned between the base support and the planar reamer.:
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SURGICAL REAMER ASSEMBLY

More specifically, the reamer assembly is used for cutting a planar

bone surface.

The use of planar reamers for reaming or cutting a flat,

planar surface on bone is well known in the orthopaedic industry.

‘One such type of planar reamer is used for reaming the calcar bone

of a.femur to match the undersurface of an extending collar on a

collared femoral hip prosthesis. Such a planar reamer is shown in

'Fig. 7 of U.S. Patent 5,019,108 to Bertin et al. which shows a

calcar reamer 40 with a pin 41 protruding from cuttlng surface 43.

The pin 41 fits directly into hole 35 of rasp 30 (of Fig. 6)

functioning as a pivot. Thus, pivoting the surface 43 about pin 41
planes the femoral bone to providé a flat bone contact to mate with

the flat undersurface 18 of collar 17 of the hip implant 10.
Another such planar reamer is disclosed in U.S. 4,998,937 to
Grimes. Fig. 9 shows a planar reamer 97 which fits directly over
protruding pin 93 to ream a flat surface on the bone. Fig. 10
shows an alternate planing tool 99 with an integral post 103

depending therefrom which is inserted in an opening in barrel 15 to

cut a planar surface.

In the above references, the planar reaming surface either has

a pivot post protruding directly therefrom for fitting in a hole on

OBJECTS OF THE INVENTION

It is an object of the invention to provide a surgical reamer
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It i1s a further object of the present invention to provide a
surgical reamer assembiy which cuts a planar surface at a level
that is below the level of the mating pivoting surfaces.

It 1s a still further object of the invention to prowvide an
adaptor for positioning between the base support and the planar
reamer.

It 1s another object of the invention to provide such an

adaptor which enables reaming a planar surface at an angle

different from the angle of the proximal planar surface of the base

support.

SUMMARY OF THE INVENTION

The present invention provides a reamer assembly for cntting
a planar bone surface. The surgical reamer assembly enables the
angle or the level of the cutting of the planar reamer to be
adjusted. This adjustment is advantageously provided by the use of

an adaptor which is positioned between the base support on the

planar reamer instrument.

BRIEF DESCRIPTION OF THE DRAWINGS

These features and objects of the invention, as well as

others, will become apparent to those skilled in the art by

referring to the accompanying drawings:
Fig. 1 is a side elevational view 1llustrating the surgical
reamer assembly of the present invention shown in use on a femur;
Fig. 2 1s an exploded perspective view of the surgical reamer
assembly of Fig. 1 including the base support, the adaptor, and the

planar reamer;

Fig. 3 is bottom plan view with a partial cross-section, of

the adaptor of Fig, 2;
Filg. 4 is a rear elevation view of the adaptor of Fig. 2;
Fig. 5 is a bottom plan view of the planar reamer of Fig. 2;
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Fig, 6 1s a side elevational view of an alternate embodiment

for the adaptor and planar reamer of the present invention;

Filg. 7 is a partial cross-sectional view of the planar reamer

of Fig. 6 with the cross-section taken along lines 7-7 of Fig. 10;
Filg. 8 is a side elevational view of the adaptor of Fig. 6;
Fig. 9 is a side elevational view with the adaptor of Fig. 8
shown positioned in the planar reamer of Fig. 7 with the  planar
reamer shown in partial cross-section as in Fig. 7; ‘
'Fig. 10 is a bottom plan view of the planar reamer of Fig. 6;
and .
Fig. 11 is a cross-sectional view of'thé post portion of the

pivot pin of adaptor 50, with the cross-section taken along lines

11-11 of Fig. 8.

DETAILED DESCRIPTION OF THE INVENTION

Figs. 1-5 illustrate a particularly advantageous embodiment of

the surgical reamer assembly of the present invention, while Figs.

6-11 1illustrate an alternate advantageous embodiment of the

invention. The invention will be described with reference to a
surgical reamer assembly for plahing a flat bone surface for mating

with the flat undersurface of an extending collar on a collared

femoral hip prosthesis. However, it 1is wunderstood that the

principles of the ihvention are applicable to a surgical feamer

assembly for planing any suitable flat bone surface,
The embodiment of Figs. 1-5 illustrate surgical reamer

assembly 1. The assembly 1 includes a base support 10, a planar

reamer 30, and an adaptor 50 for positioning between support 10 and

reamer 30,

The base support 10, as shown, may be a rasp cutter for
forming a cavity 8 in the femoral bone 7, as shown in Fig. 1. The
base support 10 in Fig. 1 is shown positioned in the femur 7. It

is desired to cut or ream the femoral bone 7 to provide a flat

planar bone surface 9 for mating with the flat undersurface of a |
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collar on a corresponding collared femoral hip prosthesis (not

shown).

The base support 10 has a proximal planar surface 11 which is
oriented at a first angle 3 to reference axis A. Reference axis A,
as shown, may suitabiy be the main axis of th'e elongated base
support 10; The first angle 3 of proximal planar surface 11 may be
designed and oriented to mate with other mating instrumentation
(not shown), such as a releasable raép handle and/or a cone or neck

provisional for use during the surgical procedure. U.S. Patent

4,921,493 to Webb, Jr. et al. shows an examp"le of a releasable rasp
handle, while U.S. Patent 4,963,155 to Lazzeri et al. shows an

example. of cone or neck provisional, with a rasp cutter.

The planar reamer 30 has a cutting surface 31 oriented at a
second angle 5 to reference axis A. Cutting surface 31 will be
used to cut corresponding flat planar bone surface 9 which will
then be parallel to cutting surface 31. The second angle 5 1is
different from the first angle 3. The first angle may suitably be
about 60 degrees to the reference axis, while the second angle may
suitably be about 45 degrees to the reference axis. The planar

reamer 30 also has a supporting planar surface 32 also oriented at

second angle 5.

The adaptor 50 has a distal adaptor surface 51 oriented at
first angle 3 for mating with and connecting to the proximal planar
surface 11 of base support 10. The adaptor 50 also includes a
proximal adaptor surface 52 oriented at second angle 5 for mating
wlth the supporting planar Surface 32 of planar reamer 30. The
proximal adaptor surface 52 and the mating supporting planar
surface 32 include a pivot mechanism therebetween to allow pivoting
of the planar reémer 30 about the pivot mechanism to provide planar
reaming with cutting surface 31.

The pivot mechanism includes a pivot pin 33 extending
substantlally perpendicularly from the supporting planar surface 32
of planar reamer 30, and the proximal adaptor surface 52 includes
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a pivot recess 53 for accepting the pivot pin 33 of planar.reamer
30.

The planar reamer 30 includes an elongated handle 35 extending
therefrom. Handle 35 may include an enlarged proximal knob 37
thereon. 1In addition, through holes 38 may belprovided in handle
35 to accept a cross rod (not shown) ‘thefethrough. Such cross rods
are known for use with planar reamers.

The cutting: surface 31 depends from the supporting planar
surface 32, and is connected to the supporting planar surface 32 by
a connecting portion 36, such that. the cutting surface _31 1S
parallel to, but .non-coplanar with the supporting planar surface
32, The cutting surface 31 is lower than the proximal planar
surface 11 of base support 10 wheﬁ the reamer 30, adaptor 50 and
base support 10 are assembled together. The connecting portion 36
1s laterally spaced from pivot pin 33 to provide sufficient
clearance for pivoting about adaptor 50 and base support 10. The
cuttiﬁg surface 31 of planar reémer 30 includes cutting teeth 34

thereon.

The base support 10 includes an extending ledge surface 12

about the base support 10 which is spaced belOW'the;prOXimal planar
surface 11. The ledge surface.lz ls separated from the proximal
planar surface 11 by a raised wall 16. The ledge surface 12 is
oriented at second angle 5. The cutting surface 31 of planar
reamer 30 is substantially coplanaf with ledge surface 12 when the
base support 10, adaptor 50, and planar reamer 30 are assémbled
togethe'r, as shown in Fig. 1, to provide planar cutting via‘cutting
surface 31 oriented at the second angle 5.

The adaptor 50 and the base support 10 are releasably
assembled together, so that the adaptor 50 does not rotate relative
to the base support 10. The proximal planar surface 11 of base
support 10 1includes a locating recess 13 for accepting the
corresponding locéting pin 54 which extends from the distal adaptor
surface. In order to prevent rotation of the locating pin 54 in
locating recess 13, a raised spline 14 may be provided which
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extends from proximal planar surface 11. The spline 14 is spaced
from locating recess 13. Accordingly, the distal adaptor surface
>1 includes a corresponding spline receptacle 55 for receiving
spline 14 of base support 10. The spaced interconnections of pin
>4 with recess 13 and of spline 14 with spline receptacle 55
prevents rotation between the adaptor SO and pase support 10.

In order to releasably secure the adaptor 50 on base support
10, the spline 14 may be provided with a groove 15 for accepting
blased ball plungers 56. Two oppositely located ball plungers 56
may be provided as shown in Fig. 3. The ball plungers 56 .are
biased to extend from adaptor 50 into spline receptacle 55, and
thus into groove 15 of spline 14 when adaptof o0 1is assembled to
base support 10 to releasably retain adaptor 50 on base support 10.
The biased ball plungers 56 are each biased by a connecting spring
°>7, such that the ball plungers 56 compress and recede into the
adaptor as the ball plungers 56 pass over spline 14 upon the
application of connection force to connect the adaptor 50 to base
support 10 or upon application of separation force to remove
adaptor 50 froﬁ base support 10. The spring 57 Connected to each
ball plunger is secured to a threaded stud 58 which is positioned
in a threaded hole 59 in adaptor 50,

Figs. 6-11 illustrate an alternate embodiment for adaptor 50
and planar reamer 30. In this alternate embodiment, the plvot

mechanism between the adaptor 50 and planar reamer 30 includes a

- pivot pin 63 extending substantially perpendicularly from proximal

adaptor surface 52 of adaptor 50. The supporting planar surface 32
of planar reamer 30 includes a correéponding pivot recess 43 for

accepting pivot pin 63 of adaptor 50.

The pivot recess 43 of planar reamer 30 includes a side
opening 44 to allow the adaptor pivot pin 63 to pass through
laterally into the pivot recess 43. The adaptor pivot pin 63
includes a 'post portion 65 with an enlarged circular head 64
thereon. The side opening 44 of pivot recess 43 extends into a
slot 46 in a retaining platform 45. The side opening 44 also
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extends into an enlarged opening 47 above slot 46. Thus, the post
portion 65 of pivot pin’ 63 can pass through the slot 46 in
retaining platform 45, while the enlérged head 64 can pass through
enlarged opening 47 above the retaining platform 45. The enlarged
head 64 is larger than the slot 46 in the retaining platform 45, so
that enlarged head 64 can not drop through the slot 46. Thus, the
adaptor pivot f)in 63 is retained longitudinally in the pivot recess
43, and requires lateral sliding of the pivot pin 63 through side
opening 44 for insertion of bivot pin 63 into pivot recess 43 and
for removal of pivot pin 63 from pivot recess 43.

The slot 46 may suitably be keyhole-shaped having a narrow
passageway 48 and an ‘enlarged rounded end 49 at an end of the
narrow passageway 48 oppositely located from the side opening 44.
The post portion 65 of pivot pin 63 has a substantially circular
cross-section with two oppositely located flats 66 thereon, as
shown in Fig. 11. Thus, the narrow éassageway 48 enables the post
portion 65 of pivot pin 63 to pass through in a nonpivo;al or
nonrotatable orientation with flats 66 aligned with the passageway
48, The enlarged rounded end 49 of slot 46 enables the post
portion 65 to pivot therein when the post portion 65 is located in
end 49 of slot 46. |

In accordance with the present invention, it is noted that the
planar reamer 30 of the embodiments of Figs. 1-5 or 6-11 could mate
directly with a base support (not shown) without an adaptor
therebetween by modifying the proximal planar surface of the base
support to be at the same relative angle as the supporting planar
surface of;the planar reamer and by modifying the plvot mechanism
at the proximal planar surface to mate with the perpendicular pivot
orientation of the planar reamer, as appropriate. This ':would
enable a planar surface to be cut by the depending cutting surface

of the planar reamer at a level below the level of the mating

pivoting surfaces of the proximal planar surface and mating

supporting planar surface. It is noted that such a surgical reamer

assembly provides an adjustment of the level of planar cutting, but

..7..
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does not adjust the angle of planar cutting. If an adjustment of
the angle of the planar cutting ‘is desired or an adjustment of the
angle and the level of planar cutting is desired, an édaptor would
also bé used as described herein.

It 1s noted that the components of the surgicai reamer
assembly may be made from any appropriate materials suitable for
surgical instruments. A particularly advantageous material for
surgical bone cutting tools is stainless steel, although the
material 1is not limit‘ed thereto., Any suitable manufacturing
processes may be utilized to manufacture the components.

While this invention has been described in terms of particular
advantageous embodiments, those skilled in the art can appreciate

that modifications can be made without departing from the spirit

and scope of this invention.
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CLAIMS:

A surglcal reamer assembly for planing a bone surface
comprising: a) a base support having a reference axis and a
proximal planar surface oriented at a first angle to said
reference axis; b) a planar reamer having a cuttihg surface
oriented at a second angle to said réference axls, said second

angle being different from said first angle, and a supporting

planar surface connected to the cutting surface and also

oriented at said decond angle, and ¢) an adaptér for
positioning between the.base support and the planar reaher,
the adaptor having a distal adaptor surface, oriented at said
first angle fér mating with”and connecting to the proximal
planar surface of the base support, and a pméximél adaptor
surface orientated at.said'second angle for mating with the
supporting planar surface of the planar reamer, wherein the
p‘roximal adaptor surface and the mating supporting planar
surface includena.pivot means therebetween, thereby allowing

pivoting of the planar reamer about said pivot means to

provide planar reaming with said cutting surface.

The assembly of Claim 1 wherein the pivot means. includes a
pivot pin extending substantially perpendicularly from the
supporting planar surface of the planar reamer and the
proximal adaptor surface includes a pivot recess for accepting

the pivot pin of the planar:reamer.

The assembly of Claim 1 wherein the pivot means includes a
pivot pin extending substantially pefpendicularly from the
proximal adaptor surface of the adaptor and the suppdrting

planar surface of the planar reamer includes a pivot recess

for accepting the pivot pin of the adaptor.
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The assembly of Claim 1 wherein the pivot means includes a
pivot pin extending perpendicularly from one of either the
supporting pianar surface of the planar reamer or forom the
proximal adaptor surface of the adaptor, and wherein the cher

of said two surfaces includes a pivot recess for accepting the

pivot pin.

The assembly of Claim 1 wherein the cutting surface includes

cutting teeth thereon,

The assembly of Claim 1 wherein the planar reamer includes an

elongated handle extending therefrom.

The assembly of Claim 1 wherein the cutting surface depends
from the' -supportir{g planar surface and is connected to the
supporting planar surface by a connecting portion, such that

the cutting surface is parallel to, but non-coplanar with the

supporting planar surface.

8. The assembly of Claim 7 wherein the base support includes an

9.

10,

extending ledge surface about the base support spaced below

said proximal planar. surface, said ledge surface being

oriented at said second angle, and wherein said cutting

surface of the planar reamer is substantially coplanar with

sald ledge surface when the base support, adaptor, and planar

reéamer are assembled together,

‘The assembly of Claim 7 wherein the connecting portion is

laterally spaced from the pivot pin.

The assembly of Claim 1 wherein the first angle is about 60

degrees and the second angle is about 45 degrees.

..10..
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11. The assembly of Claim 1 wherein an anti-rotation means is

12,

13,

14,

15,

16.

further provided between the adaptor and the base support.

The assembly of Claim 1 wherein the ‘adaptor is reléasabiy
connected to the base support and wherein the proximal planar
surface of the baée support includes a 1locating recess
therein, and the adaptor includes a corresponding locating pin

extending from the distal adaptof surface.

The assembly of Claim 12 wherein an anti-rotation means is

further provided between the adaptor and the base support.

The assembly of Claim 13 wherein the anti-rotation means
includes a raised spline extending from the proximal planar
surface, said spline spaced from the locating recess, and
wherein the distal adaptor surface ‘includes a corresponding

spline receptacle for receiving the spline.

The assembly of Claim 14 whereiln the spline includes a groove
and the adaptor includes a ball plunger means which is biased
to extend from the adaptor into the spline receptacle and into
the groove of the spline when Ehe adaptor is assembled to the

base support to releasably retain'the adaptor onto the base

support.

The assembly of Claim 15 wherein the ball plunger means is

spring blased such that the ball plunger means compresses and
recedes into the adaptor as the ball plunger means passes over
the spline upon the application of connec.tion force to connect
the adaptor to the base Support or wupon application of

separation force to remove the adaptor from the base subport.

-11-
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The assembly of Claim 3 wherein the pivot recess in the planar

reamer includes a side opening to allow the adaptor pivot pin

to pass through laterally into the pivot recess.

The assembly of Claim 17 wherein ‘the, adaptor pivot pin
includes a post portion with an enlarged head 'on the post
portion, and wherein the side opening of the pivot recess in
the planar reamer extends into a slot in a retaining platform
with an enlarged opening above the slot, such that the post
portion of the adaptor pivot pin can pass through the slot in
the retaining platform and the enlarged head can pass Ehrough

the enlarged 'opening above the retaining platform, and wherein

in the pivot recess of the planar reamer, and requlrmg

lateral slldlng of the pivot pin through the side opening for

insertion into and :emoval from the pivot recess.

The assembly of Claim .18 wherein the slot is a keyhole shaped
slot having a4 Narrow passageway and an énlarged rounded end at
an end of the narrow passageway oppositely located from the
side opéning, and wherein the post portion of the pivot pin
has a substantially circular cross-section with Cwo oppositely
located flats thereon, so that said passageway enables the
post portion of the pivot pin to pass through in a nonpivotal
or nonrotatable orientation with the flats of the post portion
aligned with the paSSageway-and SO that said enlarged rounded

end of the slot enables the post portion to pivot therein.

The assembly of Claim 4 wherein the pivot recess includes a

side opening to allow the pivot post to pass through laterally

into the pivot recess.

_12-
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The assembly'of Claim 20 wherein the pivot pin includes a post
portion with an enlarged head on the post and wherein the side
opening of the pivot recess opens into a slot in a retaining
platform with an en‘iarged opening adjacent the slot, such that
the post portion of the pivot pin éan pass through the slot in
the retaining platform and the enlarged nhead can pass through
the enlarged opening‘ adjacent the retaining platform, and
wherein the enlarged head is larger than the slot in the
retaining platform sO that the enlarged head can not pass
longitudinally through the slot, thereby retaining the pivot
pin longitudinally in the pivot recess, and requiring lateral
sliding of the pivot pin through the side opening for

insertion into and removal from the pivot recess.

A surgical reamer assembly for planing a bone surface
comprising: a) a baéesupport having é reference axis and a
proximal planar surfac.e oriented. at a first angle to said
reference axis; b) a planar reamer having a cutting surface
oriented at a second ahgle to said reference axis, said second
angle being different from sald first angle, and a supporting
planar surface connected to the cutting .surface and also
oriented at séid.seCOnd angle, said supporting planar surface

including a pivot pin extending substantially perpendicularly

therefrom; and c) an adaptor for positioning between the base

'support and the planar reamer, the adaptor having a distal

adaptor surface, oriented at said first angle for méting with
and connecting to the proximal planar surface of the base
support, and a proximal. adaptor surface orientated at said
second angle‘for mating with the supporting planar surface of
the planar reamer, wherein the proximal adaptor surface
includes a pivot recess fo‘r accepting the pivot pin of the

planar reamer, thereby allowing pivoting of the planar reamer

about said pivot pin to provide planar reaming with said

cutting surface.,

..13....
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The assembly of Claim 7 wherein the cutting surface of the

planar reamer is lower than the proximal planar surface of the

- base support when the reamer, the adaptor, and the base

support are assembled together,

A surgical reamer assembly for planing a bone surface
comprising: a) a base support having a proximal planar
surtface; b) a planar reamer having a cutting surface connected

to a supporting planar surface, and c¢) an adaptor for
positioning between the base support and the planar reamer,
the adaptor having a distal adaptor surface for mating with
and connecting to the proximal planar surface of the base
support, and a proximal adaptor surface for mating with the
supporting planar surface of the planar reamer, wherein the
proximal adaptor surface and the mating supporti.ng planar
surface include a pivot means therebetween, thereby allowing
pivoting of the planar reamer about sald pivot means to
provide planar feaming with said cutting surface, and wherein
the cutting surface depends from the supporting planar surface
and is connected .to the supporting planar surface by a
connectlng portlon such that the cutting surface is lower than
t'ne proximal planar surface of the base support, when the

reamer, the adaptor, and the base support are assembled

together.

A surgical reamer assembly for planing a bone surface
comprising: a) a base support having a proximal planar
surface; and b) a planar reamer having a cutting surface
connected to a supporting. planar surface, said supporting
planar surface adapted to mate with the proximal planar
surface of the base support, and wherein the proximal planar
surface and the mating supporting planar surface include a
pivot means therebetween, thereby allowing pivoting of the
planar reamer about said plvot means to provide planar reaming

_14..
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with said cutting surface, and wherein the cutting surface
depends from the supporting planar surface and is connected to
the supporting planar surface by a connecting portion,; such
that the cutting surface is lower than the proximal planar
surface of the bhase support, when the reamer is operatively

assembled thereto,

26. The assembly of claim 8 wherein the base support includes a
raised wall which separates the extending ledge surface from

the proximal planar surface.

-15-
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