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Cutting Instrument

[Technical Field]
L0001 ]

The present invention relates to a cutting technique for
creating a hole in a solid b@dy..
EBaakgrQundvArt}

(0002}

Conventionally, thers are vari tous outting instrumenig,
Among thew, drills for drllllng of bone arxe subject to
restrictive conditions Sﬂﬁh as being less-invagive and being
é5a¢ in a limited space in a body, and thus, are often regulred
to have special functions.

{0003]

F&r example, Patent‘Litexatures 1 to 4 each dizclose a
mathed'for forming a hele with a large diameter {hole allowing &
tendon trangplant to be inserted therein) inside a joint by
puliing the cutting instrument toward an apératox while rotating
the cutting instrument in érthrcscepia surgery, and & cutting
instrument therefor.

{Citatien List}

{Patent Litersture]

[0004) |

[Patent Literature 1] US Patent Publication No. US2010/0168750A1
{ﬁ“teﬁt Llf&r&YQLQ 21 US Patent Publication No. US2005/0275550A1

[Patent Literature 3] EP Patent Publication No. EP20981 LTIAL

o
et

[Patent Literature 4] EP Patent No. 1987786
[Summary of Invention]

[Problems to be Solved by tne Invention)

SUBSTITUTE SHEET (RULE 26)
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[0005]

ﬁowever, the aforementi nmd C@nveﬂtzs al rev%n1o19q gach
have a blade only on one side of a shaft of a rotating body, and
thus, are poor in cutting efficiency and balance, causing
vibration and failures.

[0006]

bes
4]

An opjent of the presant invention ho‘p“ svide a technigue
that solves the aforementioned problens.
[Means for Sclving the Problens]
QG07]
In order to achievs the above cbiect, a cutting instrument
according to the present invertion provides
3 cutting instrunent including:
an eleongated member including a tubnlar portion and a shafb~
“like poertion inserted in the tubular portion;
avblade including btwo edges and‘a center portion segnecting
the two edges, the blade being provided at an end of the
elongated member and being pivotable between a housed bosition
inere the blade iz housed in the elongated member and a

4

projectad position where the two eages are prod ed outs ide the
e;mpgétad menber, with the center po srtion as a plvot center:

an operation portion provided at arothar and of the
éiongated member, thé'o§eratiﬁn pextien noving the tubular
portion and the shaft-like portion relative to each other; and

a motion mechanism that converts a relative movement of the
tubular portion and the shaft-like portion resulting from an
opevation of the operation portion into piveting of the blade

)

between the heoused position and the projected position,

SUBSTITUTE SHEET (RULE 26)
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wherein the metion mechanism includes

A groove portion pr@%ided,im the blade, and

a pvotru ed portion provided at the tubular portien, the
protruded portion giving a piveting force to the blade whils
meving within the groove portion; and

wherein the cutting instrument moves toward fle opera t¢0ﬁ
paftian while rotating in its entirety with the two.edges of the
blade grmwectea on opposite sides of the tubular portlion,
thereby drilling a hole with a diameter larger than an outeg
diameter of the fubular portion.

N

In order to achieve the abavp chiject, a cutting instrument

(_

according to the present invention iscludes:
an elongated mamber_includinq a tubular portion, and a
shaft~like pﬁrti@n inserted in the tubular portion:
a blade prav;d 3 at an end of ?a@‘wicng tad member, the
blade includinq a pi?et axis in a center the erect, and includimg
an edge at sach of two p@ki ions with the pivoet shaft interposed
therebetween;
an cperation portion provi Jded ab ancother end of the
elongated meﬁher, the operation portion linearly ngvinw tha
tubular portion and the shafi~like parblag relative to each
other; and
a motion maqhanism»that‘cnnvarts a relative linear movement
of the tubular portion and the shaft-like porticon résulting from
an operation of the operation portion inte pivoting of the blade,
the blade gkaraby pivoting between a Aéused position whers the

blade is housed in the elongated member, and a projected

SUBSTITUTE SHEET (RULE 26)
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position where the edges are projected in two directions outside
the elongated member,

wherein the elongated member iz mc ved towa ed th éperati@n
portion whila being rotated with the edges of the blade

prajectad from the elongated member, thereby drilling a hole

having a diameter larger than an cuter diamet of the tubular

q:
'a

portion.

iAdvaﬁt&ge@us.E Cfect of Invention

§GQGB} |
The present lnventlion enables achievement of cutbling with &

igh cutting efficiency and & high stability.

{Briel Description of Drawings]

R H
[Figure 1] Figure 1 includes diagrams ¢ach illustrating an
cverall configuration of a cutting instrument according to a

first embodiment of the present invention.
[Figunre 2] Figure 2 inciudes diagrams gach 1llubtr&tlnb & distal
erd configuration of the cuttirg instrument aacording to the

irst embodiment of the present inveniion.

A

{Figure 31 Plogurs 3 includes dia@ramg aach illustrating an

3

overall configuration of the cutting instrument according To the

first embodiment of the present invention.

{Figﬁre %} Figure 4 includes diagrams each illustrating a distal
end éonfiguratian of the cutting instrument according to the
first emb@ iment of the present invent 10“‘-

[Figure 5] Figure 5 includes diagrams each illustrating a

configuration of a shaft-like portion according to the first

embodiment of the present invention.

SUBSTITUTE SHEET (RULE 26)
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oy d

{Figure ¢] Figure 6 includes diagrams each illustrating a distal

end configuration of the shaft-like pﬁ§L1 o accord rg to the

first embodiment of ths p*csent wpvantlsnL

[
o
noo-
[

[Figure 7] Figure 7 includes diagrams each illustrating a dis

i
et

end configuration of & tubular portion according to the fi

4

sbodiment of the present invention.
[Figure B8]} & re B dnciudes diagrams ecach illustrating a
configuration of a blade acucording to the f' st “Eb@ﬁlm&ﬂt of

the pregent invention.

1

[Figure 9] Figure 9 is & diagram illiustrating a configuration o

4

an operation portion of the cutting instrument according to the
first embodim@nt of the present iavantién,

[Figure 10] Figure 10 includes diagrams egach 11Lustrst1ﬁg
configuration of a bldom according to a second embodiment of the
present lnvention.

Pigure 11] Figure 11 includes diagrams » ach illustrating a
configuration of a distal end portion according to a third.
embodiment of the present invention.

each illustrating a

45

[Figure 12} Figure 12 includes dlaéiam
onfiguration of the distal end portion according to the third
embodinent of the present invention.

[Figure - 13] Figure 13 includes diagrams sach 1llustrating a
configuration of a distal end p@1t+mr aceording to a fourth

ernbodiment of the present invention.

[Figure 14] Figuré 14 includes diagrams sach illustratin§ a
configuration of the distal end port ‘rﬁ according to the fourth

embodiment of the present invention.

SUBSTITUTE SHEET (RULE 26)
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PFigure 15} PFigurs 1% is a diagram iilusfra%ing a configuration
of a distal end portion agc rdhng to @ Fifth embodiment of the
present imvéntian.

[Figure 16} ¥i g;xe 16 includes di ag#omw illustrating a wmethoed

- for bone drilling in a@L reconstruction.

{Figure 17}

ray
o
i
=
£
ensd
Bty
23]
o
{CL
J-F
0
st
b
2
}.,_

ustrating an ayamp1@ of

ALl reconstruction.

{Figuré 18] Figure 18 is a diagram illustrating the example of
ACL reconstruction,

[Flgure 19] Figure 19 includes diagrams illustrating the example
of ACT Qfons?rnctwond |

{Figu:e 201 Figure QG is a diggram illustrating another example
of ACL recanstruction,

iMode for Carrying Out the Invention}

,

FO010}

s

.

 Hereinafter, exemplary snbodiments of the presant invention
will be descoribed in detall with reference to the drawaag .
Hnwéver, components described in the b@l@w ambodiments are mexe
exémplary ones, and are not intended to limit the technical
scepe of the present ixv&ﬂt ion Oﬁly to them.
(0011 |
{First Embodiment}

Before degoribing a dxll blu, which is a first smbodiment
nf a cultting instrument according to the pressent invention, knse
ligament raconstruction will be described below as an example of
usage of such a drill bit. However, the present invention is
applicable net only to such knee ligament reconstruction but

: 1

alse to various situations of drilling a hole. In other words,

SUBSTITUTE SHEET (RULE 26)
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the p“ahonL invention ¢an be used for drilling s hole in not
@n&y a vong, but also a solid body formed of any of various
materials such asg wood or metal.
(0012}
{Over§iew of kﬁtﬂ ligament reconstructioni

When an anterior cruciate ligament (ACL) or a posterior
cruciate ligament (PCL} is ruptured and unrepairable, in genseral,
a treatment invelving trané@lanﬁation of & graft of tissue {;.e*f

ACL reconstruction or PCL reconstruction) is conducted. DBecause

of its improved performance of surgery and sarly recovery

kel
P
ing

rehanii«Gatinn, ACL reconstru gtian is 2 surgical operatiocon that
ig most frequently conduct ad among knee }ant Sngwwdl
ogeratlons.‘ The surgical me“had has dra st cally advanced in the
recent ten years, enabling a surglical operatlon to be performed
viz a small cit using an arthrosg@pe.
1013
Figures i? and 18 are diagrams each ilius rating an example

of ACL reconstruction., Fi gure 17 iz a perspective diagram
illustrating & femur 1703 and & tibia 1706 of & knee region 1700
of a right leg on the front side where the skin and muscles of
rhe knee ragion 1¢GG are made transparent. Where an anterior
cruciate ligament connecting the femux 1701 and the tibia 1706
is rﬁpturad, bone holes 1704 and iiﬁ?-ara formed in the femur
1701 and the tibia 1706, respectively, and & tendon transplant
{agraft} 1?03.ib inserted into the bone holes and fixed, thereby
r&praducing a function of an anterior cruciate ligament.

{0014}

SUBSTITUTE SHEET (RULE 26)
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In general, the tendon fransplant 1705 iz obtainad from,

e.q., a part of & patellar tendon, and a semitendinous muscle
and gracilis “usc‘e, but may he formed frmm a synthetic material
or a mizture of & synthetic material and a natural material. An
end of the tendon transglant 1705 is inserted into the bone hole
1704 formed in the femur 1701, and ancther end thereof is
inserted into the bone hole 1707 formed in the tibia 1706. Rach.
end of the tendon transplant 1705 is attached to an endobuiton

1702, or a fizfure such as an _nLche*e g sorew 1708, and the

45

ixed to hone

$13
L

%

fixture is
(0015

4 method for using an endobutton 1707 will be described with
reference to Figure 19. As iilnﬁtrated in a diagram 1901 in
Figure 19, & bone hole 1704 having a relatively large dismeter (4
5 to ¢ 10 mm}kfar ingerting a:tenden transplant 1705 therein is
fgrmed in a'femur 17061, The diameter {thic?nesé} of ﬁhe tendon
transplant is measured in advance, and a bone hole with a
diameter carresp&ndihg fequal) to that.size is craated,
Furthermore, w%mwe'én endobhutton 1702 {with a width of 4 mel is
used, a pbong hole 1703 having a small diamétef {0 4.5 mm) for
allowing a thread 1803 extending from the tenégn transplant 1705
to the endobutt@n and the endobutton 1702 to pass therethrough.
If the bone hole 1704 is excessively lagsr relative tQ tﬁe
tendon transplant 1705, poor adherence betwesn the bone and the

tendon trangplant occurs after the surgical operation, and thus,

ordinarily, a bone hole [or insertion ¢f a tendon trans lant is
provided with a small diameter. Where a bone hole is formed from

the inside of a joint, a bone hole having a length of a sum of a

SUBSTITUTE SHEET (RULE 26)
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length of & femur tendon transplant to be inserted {ordinarily,
1% to 20 mm} snd a2 length of & mm required for turning the

By

endobutton is created. Wext, twe threads 1801 and 1302 fastened

to the endobutton 1702 are brought to the outside of the body
rom A subcutansous tissue via the bone hole 1703 of the fomuz
1701%.

[0016]

Then, the endobutton 1702 is moved from the insic

$-J..
Q,
(:‘
R
rr
ry
t

joint to the subcutaneous tissue via the bone holes 1704 and

v mainly pulling the thread 1801,

[
~3
2

) (%]
o

As 1l*uqb;atco in a diagrem 1902 in Figure 19, when the
entire endobutton 1702 iz brought out to thg subocubaneosus t*séue,
at that point of time, conversely, the thread 1801 is loosensd
whila the thread 1802 is pulled. Conseguently, the endobutton

1702 turns immedistely outside the femur 1701.

CAs illustrated in a diagram 1803 in Figure 123, where the
endobutton 1702 turns by 90 degrees, the endobutton 1702 is
caught by an exit of the bone hole 1703, and dna* not return to

the inside of the femur 1701, and at that point of time, the

ja ]

teﬁqnn transplant 1705 is filxed. L\*tly, the threads 1801 and

I

1802 are taken out of the endcbuttom 1748, whefeby attachment of
the tenden transplant 1705 to the femur 1701 side is cbmpletéd,
Fo0L9) |

Tor the tendon traﬁﬁplaﬁt 1705, a hamstring {tendon hehind a
knee} and a pate lla“ Ligament ;lxgamsﬂ* Qénnecting a knee cap

i

and a tibia) are used. Pigures 17 and 18 illustrate a method in

SUBSTITUTE SHEET (RULE 26)
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wH

which one hole is created in a femur and one hole is greated in
a tibia, and a tendon i3 passed through the holes and fixed,
However, recently, 1t has turned out that an anterior cruciate

5

ligament is divided into two fibers, and thus, a method for

raconatructing these two fibers (double bundie ACL
reconstruction nethod) has besn ¢ mbﬁsyej {(Munsta 1539 and Yasuds

20085 . In recent years, there are an increased mumber of reports
Y ¥ L

& more

pois

that tke double bundle ACL reconstruction method
effective than the single bundle method in terms of recovery
from anterior and rotary dnstability. In this double bundle ACL
reconstruction method, a l@ﬁg»ténden transpiant'is prepared
using a ham metring, and t#@ hales are oreated in 3 femur and two
or three heles are created in a tibia to fix the tendon
trénsglant therein (Anatomic Do kln Bundle ACL Reconstruction:
Charles Crawford, John Nyland Sarah Landes, Rizhard Jackson, Haw
Changvchang, Akbar Nawab, David N. M. Caborn: Knee Surg Sgorts
Traumatel Arxthrosc (2007) 15, 946-964) .

(00203

Pigure 20 illustrates a kﬂee>ragign EGOO_after tendon

'traﬂ3§lantatian according to the double bundle ACL
recbnstructian method. In Figure 20, two tendon fransplanta,
i.e., anteromedial baﬁd {AM tand} 2005 and &'pasteralate:al band
{FL band} i?OS are reconstructed. The double bundle ACL
“QSQHSt’uC ion method reguires axllling bone holes 1703, 1704

and 1707 for the PL band 1705 and drilling bone h@la$'20Q3,v2004
and 2007 for the AM band 2005, fThen, using the two sndobutbons
1702 and 2007, the PL band 1705 and the AM band 2005 are fized.

Figure 20 illustrates a case where the PL band 1705 and the AM

SUBSTITUTE SHEET (RULE 26)
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band 2005 are collectively fixzed using a staéie 2008 as a
fixture on the tibia 1708 side.
f00211

Ae describes above, in & knes li§ameni fec333f\ucti0n
surgical operation, it is said that a position whe;e a tendon
transplant is a%t %edl“ the diameter of the tendon transplant
are most important for the patient's early recovery and
restoration close tq a state before the tendon rupture. In other
worda, this Jdefinitely neans that the pesitions, dizections and
sizes of the bone holes are important .
(00221

Although in Figure 17, the bone hole 1707 formed in the
tibia 1706 aﬁd,the bone hole 1704 formed in the femur 1701 are

~

substantially ceaxiall

},
e

formed, in reality, there mav be cases

where the linear attachment of the tendon transplant 1705 az

1

i
3

itlustrated in Filgure 17 iz undesirable from a somatologics
peint of view., In other w rﬂs,'there are various restrictions on
a poaition where the bone hnle 1704 is created amd the éireatioq
in which the bone hole 1704 is drilled, and thus, it is

difficult to correctly and prﬂp9r .y drill the bone hole 1704 on

the femur 1701 =3id

Y

. from the tibia 1706 side.
(00231
Therefore, in recent years, a method called “outside-in® in

- e
i
§

which a bone hole 1704 is formed by drilling from the outside of
the femur 1701, not from the tibia 1706 side has been desired.
However, since a very lmportant guadriceps exists oubside the

femur 17€¢1, a hole with a large diameter cannct be created,

Meanwhile, & tendon transplant 1705 and a bone hole 1704 for

'SUBSTITUTE SHEET (RULE 26)
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inserting the teandon transplant 1705 therein need Lo sach have a

certain diameter, and thus, with a bone hole having an exiremely

s

tendon transplant 1705 cannot be reconstructed.

small diametsr, €
~In other words, with an ordinavy method, co-axial continuous
bone holes having different diameters {bulb socket-like bone

hole) cannot be creatsd. When an endobubtton is used as a fixturs,

"..L
f"i’
&
[
e,
o
?

it is necessary to form a bone hole having a
that is heali of the 1Qﬁ”‘b of the endobutton, and ihusf
cénsequantiy, it i inevitasble to make the tendon tr&ﬁ;plamt
itseif thin, which may resu ulb in ln@uff“mien y in strength of
the tendon txansplan“.
[0024]

From the afo rﬁment“ﬂned»factﬁ, as illustrated in Figure 16,
& surgical.methoﬁ in which after drilliﬁg‘a hele from the
outside of a femur 1701 using a drill bit 1601 with a smalil

diameter, the same drill bit 1801 is kept inserted thersin or

another drill having a diapeter that is substantially the zane

-
A
i,.)
o3

as that of the drill bit 1601 is inseried, and a blade 16
brought out inside a joint, and & bone hole 1704 having a\large
dlameter is formed in an inner surface of the femur 1701 while
the blade 1602 is pulled toward an operator has been desired.
I}D
A c&ttwﬂg instrunent, which is a ‘irst embodiment . Of the
present invention, is a drill bit used in such & surglcal method.
{06263
iConfigurati on of drill bit]
Figure 1<iﬂ a diagram illustrating an overall appearance of

a drill bit 100 according to the present embodiment. The lefi~

SUBSTITUTE SHEET (RULE 26)
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hand diagram is a front view and the right-hand diagram is a
right-side view. A drill bit 100 includes an eloangated momber
including a tubular portion 105 and a shaft-like portion 101

%

inserted in the tubular portion 105. An upper porition of the

shaft~1like portion 101 in the Figure is chucked to a nom-

2,

illustrated drill motor and rotated, whersbhy cutting is
| ;erxarm = at & distal end portion 107 of the drill bit 180,
[0027] |
A grip 102 is fized to the shaft~like paxﬁianilaf and - formed
1ntegrally ﬁLtﬂ the frame-like portion 103, The frame-iike
wortion 103 has a hollow angular tubular shape, and raceives a

-

rotational Gp“““ ion portion 104 inside. The rotational

speration portion 104 is provided zo as to be rotatable relative

to the shaft-like portion 101 and the frame-like portion 103. An
inner porticn of the rotational coperation portion 104 i

threaded, ar tubular portion 105 engeges with the thread.
threaded wd the tubular portion 105 enguges with the ¢ d

By rotating the rotational operation portion 104, the tubuls

"

psrtian 05 moves in an axial direction thereof ralative Lo the
shaft-like portion 101, Here, & state in which the tubulay
portion 105 has been moved to a position olosest to the hands of
an operator {upper side in Figure) as a result of rotating the
rotaticnal operation portion 104 in a8 closing direction {left~
chand direction in Lhe ?iguxe).' In other words, ﬁhe rotaticonal
operation portion 104, etc., function as an operation portion
provided at anuth end of the alongated meﬁber, the operation

: portion moving the shaft- 11&« pertion 101 and the tubhlaw

portion 105 relative to each other,

(0028
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On an outer per gne“al surface of the tubular portion 105,

marks 106 are provided at regular intervals. From the positions

= a

of the marks 106, the amount of the drill bit 10

3

ingerted and

[

the amount of the drill bit 100 pulled out after the inssrtion
can e rpcogn zed, It is dchlrablﬂ that the drill bit 100 have a
total length of approzimately 300 mm and the tubular porti@ﬁ 185
5ave an outer diameter‘cf 4,5 ., This is because such sizes
enable a bone hole having a diamefer sultable for insertion of
an endeobutton to be formed in é fenur.

PO

[
£

5]
Figure 2 incliudes enlarged dlagrams in which a distal end
portion 107 of the drill bit 100 has heen enlarged. Tgﬁ le&t“

hand diagram 1is an enlarged side view and the right-hand dlaglam

1,..;

ig a cross-secticnal view

4.‘

therecef taken along line A~A. Ar an
‘end portion of the shaft-like portion 101, a distal end cuttex
203 is formed, and at a position closer to an operator relative
to the distal end cutrter 203, a lit ifia is prﬁv;dedd The slit
1Sia.is an anQular hole having a width smaller than an outer
diameter of the shaft-like portion 1081, and in a center p@rtian
vthaﬁaof,-a win 204 is inserted. A blade 201 twd* includes two
edges 201b and 20ic and is rotatable about the pin 204 is
attached te the pin 204. Rt.é surface of the blade 201, a qroove
portion 201a is formed, providing a mechanism in whiah a
protruded portion 205, which is a part of the tubular pertion

105, moves within the groove portion 20la. Upon the tubular

portion 145 moving downward in the Fiqure, the protruded portion

>

YA

2015 makes the blade 201 pivob about the pin 204 while advancing

1~

within the groove portion 20la. The protruded portion &Og and

SUBSTITUTE SHEET (RULE 26)
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i

hat

-

the groove portion 20%la function as a metion mechanism
converts a relative movemsnt of bhe shafi~llke portion 101 and
the tubular portion 105 resulting from an operation of the

rotational opsration portion 104 te a piveting of the blade 201

"

between a housed posgition and a projected position. In other
words, in the motion mechanism, the protruded portion 205 of the
tubular portion 105 moves vertically and linearly, thersby a

prassing force being imposed on an inner wall surface of the

e
Lo
IS
e

groove portion . amd the pressing force produces a turning

force that turn the blade 201, In other words, the protruded
portion 205 provides a turning force to the blade while moving
within the groove p@rﬁi@n 201a.
(00301
Consequently, the two edges 201b and 201lc of the blade 201
move s0 as to project fx rom siits 105a and 103b formed at a
distal end of the tubular portion 1ﬁ5 to the outside of the
tubular portion 105, In other words, the b}ade 201 is piv&tabie
between a housed position where the blade 201 is houged in the
81Qngat;d menber of thg drill bit, and a projected position
wheré the sdges 2&'“ and 201lc are projected outside the
elongated nenber.
[CD31:
Bl g e 3 includes diagrams sach illustrating an cuter

appearance of the drill bit 100 when the.blade'ZGl is brought

“f

out at the distal end portion 107 in Figure 1.

g

As in Figure 1,
the left-hand diagram is a side view and the right-hand diagram
is a front view., As illustrated in Pigure 3, the blade 201 is

projected on sides in the distal end portion 307. In such state,
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i

the entire drill bit‘lGO ig pulled back in the upward direction
in the<Eigure‘wniie being rétat&d, gnakling fo ion of a bone
hole 1704 having a large diameter such as those illustrated in,
2.0., Figures 16 and 20,
(60321

Figure 4 includes diagrams in which thes distal end portion
307 in Figure 3 has been enlargéd: the left~hand one is & side
view and the right-hand one is a cross-sectional diagram theieef

Ay

taken glong line B~B. Az illustrated in ¥igure 4, the tubular

¥

rhion 105 moves downward relative to the shaft-like portionr

oe
o

101, whereby the blade 201 receives a force of the protruded
portion 205 and makes a right-hand turn in the Filgure, ang

consequently, the edges 201b and 201c are stuck out of the

3
frde

tubular porticn 105. The edges 201b and 201lc are arranged in a

direction perpendicular to an axis of the shaft-like portion 101.
10033)

Figuras % to 8 are diagrams each iliustrating & component of
the drill bit 100 when the drilil bit 100 is disassembled: Figure

5 illustrates the shaft- llke gortion ifll, Figure 6 illustrates a

o]

rtion 101, Figure 7 illustrates

.

distal end of the shaft-like p
the tubular portion 103, and Figure # illustrates the blade 20
[0034] |

Figuré 5 includes a front view (801}, an snlarged plan view

{502}, an enlarged bobtton view {503) and & right-side view (504}
\ Py rg g i {

of the shaft-like portien 101. As illustrated in the front view
{50 L}, an end of the shaft~like portion 101 includes a chuck
poztion 101b to be attached to the non-illustrated drill motor.

:G‘
£

Then, as has already been described with refersnce to igure 2
i 7
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at &n ther end ¢ f the shaft~likse poftmo. 1@1,»ﬁhe distal end

~

cutter 203 and the s1if 101a are formed. Furthermorg, as

f#2)

!

ot
poy

e right-side view (504}, at a side surfane of

>

illustrated in
the distal end of the shaft-like portion 101, a through hole
101c for allowing the pin 204, &hich is @ turning axis of the
hlads ZGI,IiU be fitted therein is Formed.

10035

Figure & illustrates an enlargeﬁent of a distal end portion
Eﬁﬁvmf the sha aft-like partigﬁ 101 illustr at@& in Figure 5.
Figure & includag a cross-sectional diagram (601) illustrating
an inney porticn of the enlarged distal end pox;lsn and a cross-
sectional diagram {802} therecf taken along line C-C. As
illustrated iﬁ Flgure &, the siit 10la and the through hole 101c
intersect each other in the ilnner portion of the shaft-like
portion 181.’vThe slit 10la is formed s0 as to have a size
depending on the Siza ¢f the blade 201 to pe inserted therein.
(00306]

Figure 7 includes a front view diagram {?Di} and a bottom
view diagran (702} of the tubular Dux»* 11 105 and a- i@ss«
sectional diagram {703} thereof taken @1aﬁq line D=0, As
iliustrated in these diagrams, the tubular portion 105 includes
the mutually facing slits 105 and 103b at the distal end
thereof. The slit 105z is formed so as to have a width that is
the same as that of the slit 105b and be longer than the slit
105h so that the blade 201 can vertically be honsed. At &

position somewhat below a cenbter part of the siit 108z, the

3
jae
o3

protruded portion 205 is provided. The protruded por 1Dn 205
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oe formed, for example, simultaneously with cutting the tubular
portion 105 toe form the siit 10%a.
(003773
Figure B includes a front view ﬁiagr&m {801}, a ieftFSide
view diagram {882) and a bottom view diagram (803] of the blade
201, As illustrated in these diaarams, *he blade 201 has a shape
~in which taﬁ two cdgeﬁ 201b and 201lc are connected via &
circular arc portion 201d. At a center pmrtion'@f the cirenlar
arc portion 2016, a through hole 201e for allowing the pin 204,
winlch is a turning axis, to be 100 »gely inserted therein., A
hottom pattisﬂ 201f is formed go asg to be planar, and at a
nosition somewhat inward of an end of the botrtom portion 201f,
- an &xit of the groove portion 20%a is provided; The groove

portion 201la is linearly providsd {rom the exit toward the

w3

through hole 20ie, and is formed sc as te have a width allo&ing
the protruded portdon 205 ofvthe rubular portion 105 to be
insexted therein. Side portions 20lg and 201lh connecting the
edges 201b and 20ic¢, and the bottom portion Z01Z, of the blade

201 are esach formed 8o as to have a curved surface so that the

,,,,v

blade 201 does not interfere with the tuau ar portion 105 when
turning about the pin 204.

[0038]

7

Figure $ is an enlarged cross- Sectional dizgram of s handle”
portion of the drill bit 100 illustrated in Figure 1. The grip
102 iz fixed to the shaft-like portion 101 and is formed
intagraliy with the frame-like porticn 103, The frame-1i}

portion 103 has a ﬁ 1low angular tubular shape, and houses the

rotational operation portion 104 inside. The rotational
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operation portion 104 p“J“Ldeﬁ so as to be rotatable relative
the hu t-like p@ihlﬁﬂ 101 and the frame-like portion 103. A

threaded block nut 901 is fitted in the inner portion of the
rotational operation portion 104, and a guilde portion 8902 fixed
to the cutside of the tubular pﬂrticn 105 engages with the
hread. By rotating the rotational cperation goz ion 104, a
force in the axiai direction is transmitted to the guide “o“tlvn
862 via the block nut 901, whereby the tubular portion 105 moves
relative fo fa@ shaft~1ike portion 101 in the axial direction.

[0038]

w

The drill bit 100 configured as described above hasz a
mechanism in which edges project on oppesite sides of the
tubular perticon 105, enabling a double increase of the cutting
‘frlmlﬁﬁﬁy and a de érease in vibration ﬁuring cutting.
Furthermore, the drill bit 100 has a favorable balance of loads
relative to the axis, and thus, is difficult to break. In
particular, where the drill bit 100 ié used for drilling a hole
in bone, while a vibration devrsase is a very important issue,
the vibration can substantially be decreased comparad to a
mechanisn in which an ?dgﬂ projects only on ong side of the
tubular portimn. Furthermore, w@bﬁling of the axis is alsc

reduced, and thus, a bons hole having a small diameter and a

£}

bone hole having a large diameter can accurately and coaxially

be formed, enabling very smocth insertion of an endobutton.

(00443

s,

Second Embodiment)
A drill bit, which is a sscond embodiment of the present

-

invention, will be described with referencs to Flg&rﬂ_lﬁ. Figure
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10 includes cross~sectional diagrams (1010 and 1028} each
illustrating & distal end portion of a driil bit.aﬁcnzd;ﬂg Lo
the present em Q&iment, and the diagrams corresspond to the

n Figure 6. In the

$in

eross-gectional diﬂgrams (60L and 802}

L

present embodiment, alss, a blade 1001 includes a groove portion
1001a, and a pr@truded portion 205 moves within the groove
portion 100La, tnerphy the blade 1401 turns by 90 degrée&
relative to the tubular portion 108,
(00411}

Howéver, as oppoged t@Athe firast embediﬁent, in the presgent
smbodinent, two edges 1001b and 1001c included in the blade 1001

to form & shape ny Ql@Ctlhq toward

&

are formed ab an angle 80 ai

i

the hands of an operator, not forming a straight lins

perpendicular to the axiz of the shaft-like portion 10l. In
other words, while in the flISt smbodiment, center lines of edge-

My

surfaces of the edges 201b and 20ic of the blade 201 lie on an

£

identical straight line, in the present embodiment, center lines
of edge surfaces of the two edges 1001b and 1001c interssct sach
other at an acuts angle. In othex words, the blade 1001 is

plate having a shape of & rough ilsosceles triangle in its

s}

entifety, and the sdges are provided on the two oblique sides of
vhe isosceles triangle. The remaining configuration and
functions are similar to those of the first embodiment, and thus,
a d@scriptioﬁ thereof wili pe omitited hers.

(00421

The preéent émb@diment enables a decrsass in resistance and

vibration at the time of starting cutiting. Fu urthermore, a bone

hole having a laxgs dlﬂmPfet can be formed so as to taper,
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irmiy,

:l.)c

14y

enabling a tendon transplant to be fitted mor
Furthermore, situatlmas where an endchutton is hung up during
insertion can be redﬁced_
{00431
{Third Enmbodiment)

A grill bit, which i5 a third embodiment of the present

invention, will be described with reference to FPlgures 11 and 12.

"‘a

Pigure 11 is a cross-gectional diasgram illustrating changing of

15t
cr

a distal end portion of a drill bit according to the presen
erbodiment, As opposed to the first and zecond embodimen ts, the
distal end of the drill bit includes twé blade parts 1181 and
1102 pivetally'supgarted by a shaft-like portion 1104. Then, a
tupular portion 1103 moves relative to the shaft-like portion
1104, thersby the blade parts 1101 and 1102 being opanedfcloéed;

In other words, a blade includes a combirnation of two blade
parts 1101 and 1102 each including one edge. The remaining
configuration and functions are similar to those of the Ffirst
embodiment, and thus, a description thereof will be omitted here.
(0044}

In the left-hand d1 agram in Figure 11, the blade parts 1101
and 1182 are in a closed state, and jointly form a distal end
cutter. The drill bit is rotated in this state to advance upward
in the Figure, enabling eril g & hole having a small diameter.
The blade parts 1101 and 1102 each include a stepped end edge

inside, which sre fitted on each other and thereby integrated to

}‘.z

function az & distal end cutter.

]

===

004

L5
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Meanwhile, the tubular portien 1103 1s moved downward in the
Figure relative to the ghaft-.ike portion 1104 (toward an
operator viewed from the operator}, thereby the blade parts ;1@1
and 1102 start opening horizontally as illustratsd in the center
‘ﬁiagram. ?zoﬁfuded portions 1105 formed abt the tubuiar portion
1103 move within groove porticns 1101la and 116Za of the blade
\parts 1101 and 1102, respsctively, ther&by.;rmving a force in
the.rightwérd direction in the Figur@ to the blade part 1101,
and a force in the leftward direc ‘tion in the Figure to the blade
part 1102, This point is similar to the first and second
enbodiments.

[0046]

Furthermore, when the tubular portion 1103 is moved downward
in»the Figure relative to the shaft~lik& portion 1144, the Diam&
parts 1101 and 1102 gradually cpen to enter the state
illustrated in the right diasgram in Figure 11, Then, the blade
parts 1101 and 1104 then change to the states in the left,
centeay and righﬁ diagrams in Figure 12. Lastly, as illustrated

1

in the vight diagram in Figure 1Z, the blade parts 1101 and 1102

stick out on cpposite sides of the tubular portion 1103, In this

-

state, the drill biv is pulled toward the operater whils being
rotated, enabling holes having different sizes to be drilled at

one time asz in the first ang second embodiments.

g

Lades \unﬁtx as

}‘,)

According to the pressent empodiment, two |

kel

a distal end cutter, enabling a space for opening/closing th

»

blades to pe small., In other words, if the present embodiment is

used for knes ligament reconstruckion, after formation of a bone

-
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hole having a small diameter, it is pessible that the blades are
extendad with minimum insertion and a bone hole having a large
diameter can be formed. In other words, the duration of surgery

can substantially be reduced, and safer and less- Ln rasive

ligament reconstruction can be periormed.

3

~
H
b

98]
[w]

4,]
{fauVLP Em%ed ment)

A drill bit, which is & fourth embodiment of the pr e:aent
inﬁentiﬁn, wiillbe-d ssoribed with reference Lo Figures 13 and 14,
Figures 13 and 14 are cross-sectional diagrams illus tratis g
changing of a distal end porticn of a driil bit f.vording to the

ragent embo dlwonf' Figure 13 iliustrﬂtes & state in which a
blade 1302 is opened. Figure 14 illustrates a state in which the
blade 1302 is closed. In the first and second embodiments, the
profzuded p““tl@h 208 provided at the tubular portion 105 and
the groove portions 201z and 100la of the respective blade 201
and 1001 sngage with sach other, thereby Qperingjclesing the
blade 201. Meanwhile, in the present embodiment, an oblique
surface {inner surface in an awxial direction) of a slit 130 &

provided in the tubular portion 1305 abuts to an edge or a

m
b
O

Hurface'¢@9$aite to the edge {i.e., a part of an outer
parinharal surface; of the blade 1302, whereby the bdlade 1307
turng, opening/olosing edges. A3 oppa&ed_tc ihe first to third
enbodiments, a shaftwiike‘pmrtimn-EBBI is moved with the tubular
particﬁ 1305 fixed, thereby opening/closing the edges.
10049]

In Figure 13, as in the first and second embodiments, the

lade 1307 is pivobally supported by a4 pin 1304 fixzxed within a
_ Y ¥ £
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3iit 1301a of the shaft-like portion 1301, and attached so that
the blade 1302 can turn ab@at the pin 1304. ‘The shaft-like
portion 1381 is moved upward in the Figure (toward thﬁ back

viewsed from an operator), whers

X

o
fa
a
fri]
o
&
iy
£
0
<7
o
by
-t
b
W
e
f—i
s
Cas
L
5

formed at the tubular portion 1305, the surface bsing inslined

¢ the distal end aide toward an axis and the blade 1302 bu to

{3

each other, thereby a force that makes the hla@é 130¢ has a
right-hand turn in the Pigure being imposed on the blades 1302,
Consequently, the blade 1302 is housed as illustrated in the
left dia agram in Figure 14, Meanwhile, the shaft~like porticn

1301 is maved downward in the Figure ({(toward an operator viewed

frem the operator}, enabling the blade 1302 to be projscted

outside the tubular pertion 1305 as iilustrated .in the right
diagram in Figure 14. In this case, & lower Ln'lined surface of
the slit 130& abuts to an edge of the blade 1302, whersby the
blade 1302 turne. Meanwhils, in the preaent empbodiment, the
distal end cutter 1303 of the drill bit is fitted in and fized
to the tubular portion 1305,
[OUSO}

The configuration of the present embodiment is effective fo
a case where a drill bit has a smaller outer dianeter or a case

where a strength of the protruded portion 205 illustrated in

o]

Figure 2 cannot be ensured. The distal end cutter 1303 is fixed

to the tubular portien 1383, and thus, a wmore strong drilling
force can be exerted,
[COEL]

{(Fifrh Embodiment)

SUBSTITUTE SHEET (RULE 26)



WO 2012/125546 PCT/US2012/028750
25

{iiuﬂ-umb0§¢ﬁPnt of the present invention will be

: described with reference to Figurs 15, Plgure 1§ is a crsss—'
sectionsl diagram of 3 distal end part of a drill bit according

Cto the present smbodiment. In the present embodiment, a thread
Cinsertion slit 1501 is provided in a hlade 1502 in addition to
the conficuration of t%e fourth embodiment., After formation of a
bone hole 1704, threads 1801 and 1802 for warlpuljtz“ an
endobutton 1702 are hooked on the thread inserticn slit 1501,
the nladﬁ 1502 is closed and the drill bit is pulled out,
whersby the threads 1801 and 1802 can be pulled out of ths body.

In other words, a process during surgery can he further reduced.

1=

: oo

[Reference Signs List]

[6052]

180 drill bit

.101, 1104, 1301 shaft-like portion

102 grip

163 frame~like portion

104 rotational operatieﬂ portion

108, 1143, 130635 tubular portion

36 mark

201, 1001, 1101, 112, 1302, 150Z blade
Atk

BN
u.}

1303 distal end cutter

204, 1304 pin

s

205, 1105 protruded nortion
201 biock nut
302 gulde portion

1301 *1r@aa inzertion slit
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{Clainmg]

1. A cutting instruseent comprising:

an elongsted member including a tubular portion and a shaft
like portion inserted in the tubular portion;
a blade including two sdges
the two adge

ges and a center porktion corn&cﬁinq
the rlade being provided at an end of the
elongated member and being pivotable between a housed position
shere the blade is housed in
projected

position whare the
elongated

the clongated member and a
two edges are projected ocutside the
member, with tﬁe center portion as s pivot centey
an operation portion provided at another end of the
elongated member, the operatian‘yprz1nn moving the tu bular
portion and tt

=3

on and the shaft-~like

portion relative to each other
Mo ion mes h;},}";l??’l that converts a relati
tubular portion and the shaff-lixe portion resulting Irom an
opes <}

; and
ative movement of
between the

£ the
ration of the operation porticen inte piveting of the blade

cused positlon and the

: projected
wherexn the motion mechanisn includes
a‘g j

position,
@

protrv

EER e

groove portion provided in the blade, and

A

protruded portion pxovxded at the thbvla
ded pu;tion giving

il
ROXTLG

1, -Lhe
portion whil

nlvoting force to the blade while
moving within the groove portion; and
© whearsain the chftlﬂg ins Crument moves

opar

towa Ld the ¢ ation
rotating in its entirety with the twe ed
5oon

ne P deoes of the
. opposite sides of the tubular portion,
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thareby drilling a hole with a diameter larger than an outer
diameter of the tubuia; portion. |

2. The cutting iﬂsﬁrument according teo claim I, wherein &entei
lines of edge surfaces of the twoe edges provided in the blade

lig on an identical straight line.

3. The cutting instrument accerding to olain 1 or £, wherein a
thregad insertion slit for hooking & thread therson iz providad

in the blade.

4, »A cutting instrument comprising:

kan elongated member including a tubular portion, and a
shaft~Llike portion inserted in the tubular partloq,

a bladé provided at an end of the elongated memher, the
plade including a pivot axis in a center thersof, and including
an edge at each of two positlions with the pivel shalt interposed
therebetwaen;

an operatimn portion provided at another end of the
elongated member, the operation portion linearly moving the
tiubular portion and the shaft-like portion relative to =ach
cheﬁf and |

a motion mechanism thatvconvarts a relative linear movement
of the tubular mnrtlan and the shaft-like portion resulting from
an operat‘cﬁ of the operaflor portion into pivoting of the blade,
the blade thewehy ivoting between a housed pogiti@n whare the .

blade is housad

et
¥

he elongated member, and a projected

~

}

j-4-

position where the edges are projected in two directlions outside

the elongated member,
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wherelr the slongated member isg moved toward the operation

portion while being rotated with the edges of the blads

i
bl
bt
ot
[
P~
3

projected from the eliongated mendber, thereby dri g & hole

)

having a diameter larger than an outer dimmetor of the tubular

artion.

5. The cutting instrunent according to claim &, wherein the

9]
o g
(9]
kit
']
2
&)

plade is a plate-like mernber including an edge abt sa
positions with the p“vet axis interposed therehelwesn.
6. The cutting instrument awcalﬂiﬂﬁ te claim ¢ or 5,

whereln the moticon mechanisnm includes

4]

an outer peripheral surface of the u¢aae, and
an inner surface in an axial direction of a slit provided in
the.tubular portion, the slit being ﬁermed'sa as to have a width
larger than a thickness of the blade; and
wherein the outer pe~*wherdl surface abuts the inner surface

in the axial direction of the slit, the blade thersby pivobing

betwesn the housed positlon and the pro

. The cutting instrument according to any one of claims 4 to &,

7. T
wherein the blade includes a first edge and a second edge at
two positions with the pivot axis interposed therebetween; and
wherein a center line bf an edge surface of the first edge
and a center line of

an edge surface of the sscond edge lie on

an ildentical straight lins.

8. The cutti ng instrument according to any one of claims 4 to 1,
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wherein the blade includes a first edge and a sscond edge at
two positions with the pivot axis interposed thersbetwsen; and
wherein a center line of an edge surface of the first edge

and & center line of an edge surface of the second edge

intarsect with sach other.
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