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PCT/ US96/ 09780 1 ' BONE SHAVER

Field of the Invention The present invention relates to
surgical instrunments useful for shaving 5 bone, especially during
spinal surgery. More specifically, the present invention | S
directed to aVW¥@PHP type instrument useful for removing bdfEYSHMT780
vertebr al | am nae as well as bone in other |ocations.

Background of the Invention 10 A | am nect oy punch, al so known
as a Kerrisgn's punch or a Col cl ough geur, is an instrunent
used duringqspinal surgery procedures e§B§E§§Pﬁ&R ' | am nect om es and

i nterlam nar | am notom es. These spinal surgical procedures

deconpress nerve tE',aaupﬂ.@f,{!ﬁtﬁg by spinal cord tunors, spinal canal
st enosi s, or € to vari ous other causes,, 15 A .
| ani nectony is a surgi c2P PEsSERRYEEONRelptes tp surgice! istrypents wefyl for sheviog

of a vert ebka is cweprsespecinily duringspinalciucgryy.p Meceshacificalivh thd present diventiompunch
I'S used ti9dpgcistiRld R’onb@ﬁﬁ*(ﬁ‘e ihSRunY &t LSGH:Pfor teATBVIFG boRe RBAYVeftebsdi T al

recess of the ana V\/PIi | e $reserV| ng intervertebral joints.
Bnogat

.___Spi nal
An interlaninar Idﬁ'i"l‘?&?@gr;wﬁ?]?sg”ﬂ?{ﬂ%t e | amina of a vertebra. In 20

an interlam nar | am notony, the | am nectony punch is used to prepare the
surgical field for A48 e 1WNen ressive factors such as a thickened
Bl S i R TIPS
procedures, the | diongear, dsnanpiustoiment used sluring esplinab sergpnyoirecediinegs especially
laminectomies and interlaminar laminotomies. These spinal surgical procedures
decompress nerve tissue affected by spinal cord tumors, spinal canal stenosis,
or dus to various other causes. '
15 A laminectomy is a-surgical procedure where the posterior arch or lamina
' .of a vertebra is excised. .in a laminectomy:procedure, the laminectomy punch is
used to gradually remove the vertebral lamina to open a laterat recess of the
spinal canal while preserving intervertebral joints.
An interlaminar laminotomy is a division of the lamina of a vertebra. In
20 an interlaminar laminotomy, the laminectomy punch is used to prepare the
surgical field for the removal of compressive factors such as a thickened
ligamentum flavum, hypertrophic bulging of the superior articular process, or a
herniated intervertebral disc.
in both procedures, the laminectomy punch is first used as a probe. The
25 laminectomy punch probes the areas to be isolated and cleaned. After the
probing, the laminectomy punch is used to remove the lamina, ligamentum
flavum, or other tissues to provide a working surface at the surgical site. The
laminectomy punch is also useful in other surgical procedures such as to cut
away the skull in brain surgeries and to remove bone in the nose and face during
30 facial surgeries.
' A conventional laminectomy punch 10 is shown in FIGS, 1a-1d. When
. the laminectomy punch is used to cut tissue and bone the handles 12 are
squeezed together by the surgeon’s hand. Force is applied to the top plate 14
. and the cutting edge 16 to move the top plate towards the foot plate 18 and
35 anvil 19 until the cutting edge fits tightly against the anvil. {The arrow in FIG. 1b
indicates the direction of the force applied to the top plate and the direction of
the movement of the top plate relative to the stationary bottom plate). The top
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25 | am nect ony punch probes the areas to be isolated and cl eaned. After

t he probi ng, the | am nectony punch is used to renove the |am na,

| i ganent urn flavurn, or other tissues to provide a working surface
at the surgical site. The | am nectony punch is also useful in

ot her surgical_procedures such as to cut away t he | ain
surgeri esgand §%e bone in the nose and face dur?/ng 305'18%}59%3% al
surgeri es. A conventional |am nectony punch 10 is shown in
FIGS. 1 a-1d. When the | am nectony punch is used to cut tissue and

bone the handl es 1 e he s eon' s hapd.
Force is apBI i ed tpoatﬁ‘?é'd {PSFom Pigte 3%46' 6y atfa gﬁ%ﬁﬂ etaﬁ% %ﬁf t""‘ﬁ‘gﬂg eayeena
nmove the top pl at eongugandoreveameunstingy) shownl gTigsug oghone tfﬂppedrhﬂweelghe ier I
the cutting edge fplite ant dbdtiplat@gaiun Y the@utomy édge as WitovrsrOWaldthE bfvil. 1AD

i ndicates the dir %&éﬂ‘%ﬂ?}ﬂfw F;é‘ne‘ bl g.{ CEP@@EQ £d d‘ié??ltehﬁ 0{; gg ?4, g{a&[ g,gqlh li\Ged

direction of ate
stationary ®ot t om ?thl’ @)’derméoqtgup the cut ttssue or bone Additionally, the cutting edge

. éT | US98/ 09780 VW]F-ﬁﬁ/ﬁ@QE@the foot plate (FIG. 1c) lare both D sha;Tedd

ottomaplate .are.sli att
each other with a convé:r\(? p%ﬂgﬁ%ra%esacross s‘f%’ ﬁt H??dacérf ﬁttca(’ ttogm)wn)
Ti ssue or bone tr ayaotebirdhpedicies: Threspingl cord 102 is ceptraliydocated frothe spirat canat cut

by the cutting edggh@h iithfReRA fopvad dvithie thé \VettebrdS The vertebral b&dﬁhbﬁt ed
in FIG 1 b thefoot el & oIIo

b0t or a9l o° coatineR 13Re o Pedlhigt Tier SROWY maReyh 25s Bt & B ane g

edge ( FI Gangl. dTheasinal jgord isurrpynded b(vmlemalerd)wadermmr 0Shapdd.
FIG 2 illustrat esep?ddiél&ﬁﬂﬁﬁchlsemllﬁiraﬁdtihﬂcﬁq 18 INSEPifdUs Prodest 1444Ad Ithé O
e e spinal e geiRbtelHiL GReuet"s B naRl 1681 fod fina'i G LLAbdnents? 1S

dorsal root 118 and the ventral root 122) and the spinal ganglion 120,
15 The surgical use of the conventional laminectomy punch presents a
number of problems and requires a great.deal of care to prevent damage to the
-spinal cord and nerve roots. In order for a surgeon to perform a laminectomy
procedure and cut the bone of the vertebral Jamina with a laminectomy punch,
the surgeon anchors the foot plate of the laminectomy punch inside the spinal
20 canal juxtaposed to the vertebral lamina. The surgeon uses the distal side of the
foot plate to push the fat and nervous tissue away from the bone to be cut. The
surgeon then, using the fingers and palm of the surgeon’s hand, squeezes the
handies of the laminectomy punch together. While squeezing the handles, the
surgeon applies force to the cutting edge of the top plate with the surgeon’s
25 palm in a direction towards the foot plate' (see the arrow In FiG. 1b indicating the
direction of the force applied to the top plate). The force applied is needed to cut
through the hard bone of the lamina. Unfortunately, the force applied is also in
the direction of the delicate nervous tissue of the spinal cord and nerve roots.
This presents a problem in that once the bone is completely cut the laminectomy
30 punch tends to jerk away from the surgeon and towards the patient’s deficate
. nervous tissue. Thus, a sudden small jerk of the laminectomy punch towards the
spinal.cord can cause serious damage to the patient’'s spinal cord and nerves.
There are many other problems with the current laminectomy punch. One
problem occurs because the movement of the cutting edge of the laminectomy
35 punch is in a direction toward the nerves and spinal cord increasing the
possibility of pinching or otherwise damaging nerves at the site of the surgery.
This is particularly important in cervical surgeries where the vertebrae are
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which is the canal formed within the vertebra. The vertebral body 104, 10
| am nae 116, and pedicles (not shown) make up the boundaries of the spinal
canal . The spinal cord is surrounded by pia mater 110, dura mater 106, and
épidural fat 112. Also illustrated in FIG 2 is the spinous process 114 and

t he delicate nervous tissues of the nerve root 108 E‘rﬁl% | t wo
conponent s: t NE0 96/39959 dorsal root 118 and the ventral rodl 2&/'} d the
spi nal ganglion 120. 15 The surgical use of the conventional

| am nect ony punch presents a nunber of problens and requires a

great deal of care_to prevent e to the . Spingl cord and_nerve
roots. In o(r?der fcf?la%vegyuf'a@@r‘?“gﬁgggﬁ"ﬁsn?ra 'T'%[ﬁi"ﬁ'@ﬁ?%ﬁf?pm amage. [ﬁ%ﬂ:%re
and cut the bone dfovement, of ithdrtop plateritawardstthe cottomi plate dsngonelied, by the

the surgeon anchorsargeb®s paM oPhid b héthah S UnfuHuReiy) B M YRBLor BEMAS of Bif

spi nal 20 cq\nal isj.uz&glaposed tg.t e VEI_rltebraI | am na. The surgeon uses-
the distal side offePfl§inthetingers,nolinthealy o i sh the fat and nervous

ti ssue away5from t he bénetheoprioblenwwith thiscurrent laminectemy gennh is thehit iswesigoed he

fing€rs and pal m gbr Ub& i® WUty cBmPRIl tRRAUSF2RE VeRBbral lamina. MaR(! fiRef
t he | am nect ony pg&ggmtpgﬁet her. W) ueezin

le s .the handles, the |
surgeon applies f £ fRong Arowil, ooy, o the gf@"‘{]cfﬁ"gll %{?%%‘?%E{'WE and
surgeon's 25 Fausesi pressunié ranc theospinal veord or tdtherf nervoys tissue( s dbetdusrent r ow

in FIG 1 b indicajhigetb§ punch cannot Bk USéd toWhatd off B hybertfophitPbdethréwid he
top plate). ,The force.a rough the hard

I'i'ed | s needed taq cyt . th
bone of the Wani nd® %?@&PL?RQPL?%"'FY"H@’ 'FBY'E%H'ﬁdﬁT'ﬂnéd"tF?'al so in
the direction of the d& fustheepnblemowith thessanyentionshleminsctosly punch intiat tier ve -
roots. ThofeRpAIRA hefeublintPadRlid farsfeied 30 & fobEpINeN Bebause BFMit €l ¥

cut the | am necto 30 unch tends to.erk fromthe surgeon and
towards the patientr H‘Blf?‘?fd’t'%e has aten%enwetp\%e@é q‘?\gg{f@.ewmnb?aﬁﬁges eht
smal | jerk of the platei musst benymadenthick enavats tq Ivgthstand the farpésnalacedros Ban
cause serioyg damG@okshatdly, HRS thidkhess 5P tRAtoof Pldte Mi&eaw.ﬁmdmhthe Qrobe

. e

There are many other prohleng with the current |am nectony punc
probl em occurs begéfﬂgtg’"t"géh%?f’é’mmﬂ’mf e cutting edge of the |am nectony

35 punch is in aAgiaddgionalrprohlem odcurk beqause/efthe Pasheps ofthe cutting edge

increasing the  and anvil 886 RIS, hbbid 94). AiHe D ¥hBge SibtatddtRbtthE Surdesm@inities
nerves at the site,of th articu arl}/viéarl’rgortant

. Th .
in cervical surgerjssue %E?'Zeui’%g%? f?fef)'?ea%“tﬂ?%"égse and brvil. ' (A the cs rea,

-2- 20 where the vertebra are relatively small and close together, the surgeon has to
start a procedure with a very small sized laminectomy punch. As the procedure
progresses, the surgeon incrementally replaces the laminectomy punch with
larger punches unti! the procedure is compieted. Thus, many laminectomy
punches of differing sizes have to be sterilized and prepared for ahy given

25 surgery.

. Accordingly, there is a need for a bone shaving device which reduces the
possibility of damage to nerves during use. It is desirable that the thickness of
the foot plate of the bone shaving device be reduced to enhance the use of the

) device as a probe and not to damage already compressed structures because of

30 the thickness of the foot plate. Additionally, it is desirable to have a bone

shaving device with a.tapered cutting edge that gives the surgeon a range of

. widths of tissue or bone to remove with the use of only one device. It would °
also be advantageous to have the movement of the bone shaving device
controlled by the fine motor control of the surgeon’s fingers.
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PCT/ US96/ 09780 1 relatively snmall and the nerves are nore
susceptible to damage. Al so the novenent of the top plate towards
the bottomplate is controlled by the . surgeon's palmof his or her
hand. Unfortunatel s the fine notor control of the ok/Gorkg? the
fingers, not i WO 95%1I m 5 Anot her problem w t € current

| am nectony punch is that it is designed for use in cutting

conpl etely through the vertebral |am na. Many tines hypert rophic
bone growt h joccursg m f ol @Lm nal side of the lam na and

causes pressure on or ot her nervous tissue. The current

| ami nect ony punch canno?heb‘geﬂbﬂ“’ﬁﬁt'%&‘(/eéc‘tﬂqs the @bexeeroblepsiand slates 9wt h
10 to w den thbnmpshaeér dbmpﬁkmg\ﬁaltbﬂ platawith@ filed handie fizediy bftached to the

A further probl em |

force applied to t %Fﬁ‘d? (9? tlagkﬁik’?aﬂr@?iérreg ?@%} Tt P@{t raEécause
of this 5 f‘Eﬁ'E@"seF [fefooh platy | veith: argiating P@Q?d@'ﬁ&'?e‘i &"bﬁhé opplate.TA
prevent breakage, ﬁ\beea‘btwliandle is attachgdl @t the ottbmbRataael thdrébyCmovd Chegbutting

wi t hstand the forc 5 Unfortunately, the thickness of
the foot plate i nh%‘: QP%,QQO eé'metlhe pr obe function of the
| ami nect ony punch. “The bane shaver %‘f"Ml‘?F'l?rP&?sem'b‘tﬂ"Eﬁ‘F saesigredsepariamn of

the D shape of t heairthetfirgioRdgithe conventional éhisstvorhy fuieh aht Slsclddsigned td d)

The D shape 1(3 ctat géuée?ﬁﬁn éh'%@ ngﬂﬁﬂEBEFFrBS@E Bbive eq;owth vivhlle rﬁélﬁt%glg'lgq'ﬁe Hiv\%zlt

wi dth of the cuttin
vertebra are rel at® @P—We!‘;tﬁ’eml laming. dfasbene shavinge the surgeod intsedsisen the eusting

start a procedure gddeNoPthéSloyt aﬁf& belsihd @b hﬁi&ﬁﬁih’i&ﬁrbv@b'%htheﬁﬁsﬁ&%f the

procedure L.Ogresse eon | g ces

| am nect ony punch V\ﬁ} ' e stﬁ'geon ti-;ﬁélqgepe&ﬁs F?HE? °g[eh§er 5$IB"9 S’F eé‘ﬁmg
conpl et ed. Thus, nedge 4%“&:‘!‘6‘% surface of the \smms@sv-m offithq bynerigerhickanehay e
to be sterilized avRe phiRbitRA i§ Presérivd 8hd/ ot But completély hrdugh.

Acoor dingl y, there | o ApSedled el B i i € Glilaillon I En bl

possibility of damage to herves use
t hi ckness of '“t"°d't'Q'F€' int9oR feﬂﬁtbﬁw awa"tqfea tohegin; phayinggetf asmall amount @ficed
t o enhance the usetisduelon®one. As the bone shaver is used, a wider area of bone is shaved off

as the bone shaver is gradually introduced further into the surgical site.

20 The bone shaver according to the present invention is repléte with
advantages. The movement of the cutting edge is away from the spinal cord and
nerve roots. When the bone shaver is used in spinal surgeries the force applied

" to the cutting edge is directed away from the delicate nervous tissue of the
spinal cord and nerve roots thereby preventing injury to these structures. The

25 bone shaver can also shave off unwanted bone without destroying the integrity
of the vertebral lamina. Because the cutting edge is located on the foot plate,
the thickness of the foot plate is not as critical as the thickness of the
conventional laminectomy punch. Thus, the thickness at the base of the foot
plate can be left the same to prevent breakage and the thickness at the tip of the

30 foot plate can be reduced to enhance the probing function of the bone shaver
and 1o allow easier access in already compressed structures. Additionally, if the
cutting edge is tapered the bone shaver can perform the function of many
different sized conventional laminectomy punches. Another advantage is that
the movement of the cutting edge and bottom plate are controlled by the

35 surgeon'’s finger tips, which increases the safety of the surgical procedures and
the ease of use of the shaver.



devi ce as a probe and not to damage al ready conpressed structures because

of 30 the thickness of the foot plate. Additionally, it is desirable to
have a bone shaving device with a tapered cutting edge that gives
the surgeon a range of wi dt hs. of tissue or bone to renove with the
use of only one device. It would al so be advant age e the
novenent of t TEOR®Ishavi ng devi ce control | ed by 3%%“%$ﬂgﬁ t or
control of the surgeon's fingers. 36
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PCT/ US96/ 9780 1 S ry of the lnventi.on the
present invention over o) r?ﬁ@n?%égﬂ'ﬁﬁ'ﬁephﬁr 'SBT'g'ﬁE S epPpRlp a?fe%thf"b aad d'fTe'e"t
bone shaver conpr iesibegimentsopng|itst sevaral [details jare ¢apabirijod madification dn tvadeusd t o

t Ihet The b tfp Fiésl'ﬁet@ts?ﬂﬂni%m%ﬂﬂirﬁd fRéM tl‘idf épﬁ?ﬁh?’s&ipﬁ@??ﬂ@ré&n‘% iti_@enftiaﬁ.d
pl at e. e bottompl ate conpri se 0 at.e wi cutti edge
provi ded on the f(fgct"mé’l' Vo T3 drawinige an%%%ﬁjge%gﬁﬁ?% kS Q%&eaﬁ?éﬁgﬁoas[ he
bottom pl at & t o t lilustbtjverin\naturé @nd not aswgstrictive. edge toward the top
pl at €. The bone shaver according to the present invention
is designed to perform all the functions of the conventi onal
| am nectony punch and is al so designed to 10 be useful in shaving off
hypertrophi c bone gromh while nmaintaining the integrity of the
vertebral |am na. For bone shaving, the surgeon introduces the cutting
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edge of the foot plate behind the hypertrophic growh on the inside of t he
| am na. The surgeon then squeezes the handl es together to bring the cutting
edge across the inside surface of the | am na shaving off the hypertrophic

bone. 15 The lamina itself is preserved and is not cut conpletely

t hr ough. In a preferred enbodi nent, the cutt| ‘2 | S

t apered such t RQ%PRan be introduced into a rel at %ng @%}g{’l
area to begin shaving off a small anount of ti ssue or bone. As the
bone shaver is used, a wider area of bone is shaved off as the

bone shaver {s 9gr agid!debciitdn Gt 46S B ger into the surgical site. 20
The bone shaver ac invention is replete with

advant ages. The novenerfieaBfes. RsPe¢ts tand pduenagessofathgyinyengian twill bepmergl fullyr d

and ner veuridetstood WAEH coHNbRicha Witls fospett td thelising defiléPdestrstif] | €S
the force applied

e ] e W irected away fromthe
del i cate nervous tf“%psel'}%edo‘f.lai"f_:ﬁ)seér'ra_l ac%g%}:é&ggi%g\ﬁmg%y&equ nerve roots thereby
preventing i®jury to tHdGelaisrasideperapectiyrvion of a conventioral damigeatorpypunghs o

shave of f unwanted bonerisi b as fan dpfergedysidd péreectivt QW ¥ the distal end O the'e
vertebral |am na. Because re.cuc;‘tl ng edge is |ocated on the foot plate,
ah ey o

t he thi ckness of tﬁ%nv]eg%?n S criti qal as the thickness of the
convent i onal | am nect onflGp&e isin peTspastive viaw partialyrin stpss seqtion of theanwif section f oot

plate can be |eft binhe$6dtPIdte ofthecBNenbbRRlaRtiRcBIMfly blthithienlanmg thedineltee tip
of the 30 foot1gloﬂ._.'% gﬁn be reduced to enhance the probing function of

t he bone shaQ/%r 8 to all ow easier access in already conpressed
structures. Additional |KlG. 6. islap end perspective wiew ofthe dyttingsedga o theckop ipéatéone

shaver can performy i@ dohiAéritioR# 18hin8B@My punch; different sized
conventional |am necto

novenent of the cutti ngylg'g ggggﬁ%.sf)g\%?%&%tﬁ ggt\é%gt? ggigﬁ Iﬁésrp'gﬂmaéﬁ’oﬁ?ict ‘ﬁ'étegg‘]e
surgeon's finger tips, FiGi 3hs sideparspastive view obié bone sifavernd tha prgsent invention;
procedures apsl - FIEN] i£ &% EniBged SBe BloshdtRive DRVESF the distal end of the bone
o shaver of the present invention;
FIG. 5 Is a prospective view partially in cross section of the cutting edge
on the foot plate of the present invention taken along the line 5-5 of FIG. 4;
FIG. 6 is an end prospective view of the anvil of the top plate of the bone
20 shaver of the present invention; and
FIG. 7 is a cross section of the bone shaver iflustrated in FIG. 3 taken
along the line 7-7.
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] i i tionis
US96/ 09780 1 As will be rgal i zed, thga i nven .
Eg:)_gbl e of other and different enbodi nents and its sev_eral details
are capabl e of nodification in various - ] rtes!oectsi _ glnl wi t hout
departin fror’nw;;cpﬁt3 pb'it and scope of the present invention.
AC(Fi)Ol’di ngl y, the rg%gngs and detailed description are to bePﬁ'églas'szOa;OS
illustrative in nature and not as restrlct'l ve. 10 15

1 Detailed Description

The present invention is directed to a bone shaver for use in spinal
surgery. The bone shaver of the present invention has the advantage of allowing
the surgeon’s finger tips to control the movement of the cutting edge of the

5 shaver in a direction away from the nerves at the site of the surgery when the
shaver is in use. The design also greatly reduces the mass of the tip of the foot
plate, thus enhahcing the probe function of the bone shaver.

The bone shaver of the present invention is illustrated in FIGS. 3-7. The
bone shaver 20 comprises a stationary handie 22 pivotally attached to movable

10 handle 24. The handles are curved members to accommaodate the shape of a
surgeon’s hand. The fixed handle may include a projection 26 for bracing
between the thumb and first finger of tﬁe user of the punch. The movable
handle may be smooth or, as illustrated, may include an angled section for
bracing between the first finger and the second finger of the user of the shaver.

15 . Disposed between the fixed and movable handies are leaf springs 28,
although other springs .known in the art could be used. The leaf springs are
pivotally joined to each of the handles by screws 30 and to each other by
ball 29 in one spring which fits into a socket 31 on the other spring. The springs
deform when the handles are compressed and when the handles are released the

20 leaf springs return the handles to their resting position.

' The fixed handle 20 is fixedly attached to the proximal end of top
plate 32. In the preferred embodiment, the fixed handie and the top plate are
unitarily constructed out of the same piece of material. The top plate comprises
an elongated member generally triangular in cross section having proximal and

25 distal ends. The top plate has a distal tip at its distal end having an anvil like
structure 36.

The movable handle is attached to the bottom plate 40 such that when
the handles are compressed, i.e., the moveable handle is moved back toward-the
fixed handie, the bottom plate is retracted or moved relative to the stationary top

30 plate {the direction of the bottom plate’s movement is indicated by the arrow in
FIG. 4).
- The bottom piate comprises an elongated generally rectangular-cross-
sectional shape member having proximal and distal ends. At the distal tip of the
' distal end of the bottom plate there is provided a foot plate 42 that has a cutting
35 edge 44 on its pruxim§lly facing surface.



25 30 35 : WD 96/ 39959

PCT/ US96/ 09780 1 Brief Description of the Draw ngs

Features, aspects and advantages of the invention will be nore fully

under st ood when considered with respect to the follow ng detail ed

Ici:asé‘crllptl_on, wo9d$139959 appended claims and acconpanyi ng dr awpReHsoblifrse: 5
ais a side perspective view of a conventional |am nectony punch;

FIG 1b is an enlarged side perspective view of the distal end of the

1 The bottom plate is connected at its proximal end to the movable handle
by a connector 46 such that when the movable handie is compressed the bottom
plate, foot plate, and cutting edge are moved proximally toward tﬁe fixed
handle. In one embodiment of the present invention, the connector 46 is

5 pivotally attached to the top plate by pin 48 to anchor the movable handle to the
top plate. The bottom plate is pivotally attached to the movable handle by pivot
pin 50 protruding from the side of the bottom plate and inserted within oblong
aperture 52 of the moveable handle. '

Towards the distal end of the top plate 32 is a tongue 38 that projects

10 outward from the surface juxtaposed to the bottom plate. Towards the distal
end of the bottom plate is a grove 39 in the surface juxtaposed to the top plate
that slidably accommodates the tongue 38 of the top plate. Thus, the distal
ends of the top plate and bottom plate are slidably attached to each other by the
tongue 38 of the top plate slidably mounted within the groove 39 of the bottom

186 .plaie isee FIG. 7). .When the movable handle is moved toward the fixed handle,
the bottom plate is retracted relative to the fixed top plate and the cutting
edge 44 is moved toward the anvil 36. The tongue and grove mounting ensures
that the distal ends of the top plate and bottom plate stay aligned.

As noted above, at the distal tip of the bottom plate foot plate 42 is

20 provided. On the surface of the foot plate is the cutting edge 44. As itlustrated
in FIGS. 4 and 5, the sharp cutting edge 44 is located on the proximal surface
of the faot plate and is slightly recessed from the perimeter of the outer surface
of the foot plate. This configuration is desirable in that the distal surface of the
back can be used to probe the surgical site without the risk that the sharp

25 cutting edge will accidentally cut or damage tissue.

The tip 54 of the foot plate is tapered such that the foot plate is generally
triangular in shape. As illustrated in FIG. 5, the foot plate 42 is thicker at its
junction with the bottom plate 40 and is much thinner at the tip 54. The
thinness of the tip 54 enhances the probing function of the shaver and allows the

30 shaver to be placed in a surgical site more easily. The thickness at the bottom
of the foot plate helps the bqne shaver to withstand the forces needed to cut
bone. The proximal surface of the bottom plate is also slightly hollowed out as
illustrated in FIG. 4 to allow for some or the cut bone to be captured within the
hollow.

35 Located at the distal end of the top plate is the anvil like structure 36.

" The anvil like structure. has a flat, relatively wide area that corresponds to the
cutting edge 44 of the foot plate (see FIG. 6). The center of the anvil like
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conventional | am nectony punch; ' FIG 1c is a perspective
view partially in cross section of the anvil section of the foot
pl ate of the conventional |am nectony punch taken along the line 1 c- 10
Ic of FIG 1b; - FIG 1d: is an end perspective view of the

cutting edge Qf the top plate - of the conventional |am
punch; WO%39959 "G 2 is a cross section of a patier‘ﬁ%]ﬂéunsgﬁ’i’%gy

t hrough a thoracic vertebra, FIG 3 is side perspective
view of a bone shaver of the present invention; 15 FIG 4 is an

T L e A R
view partially insbpysh Teaenviiike Strugturecigiusedhtp anpher the bone shaven atdwed fthet
pl ate of the presaigbud 6iVSdHeitd be lctrk.C TissleBrObdndardppBE betweeR fthé L &tting edge of
b3 © L3 o0 o0 BhgBRGSY e LMok i e s h o' R aRfued iy "
cross sectiBn of tagehpeHHingletige mavies Jewargs dtie pnvilFike, stictusge The anvil is alsal ong
the Iine 7-7. 4Bpered to cotféspond to tR@ taper of the foot plate.

In use, the surg.eon first probes the surgica!l site with the distal shrface of
the foot plate. The surgeon then isolates bone or tissue to be shaved off with
the bone shaver. The surgeon wilt then carefully place the bone shaver around

10 the bone or tissue to be shaved off such that the tissue or bone is located
between the cutting edge and the anvil like structure. The surgeon will then
squeeze the handles together using his or her finger tips to control the motion of
the foot plate and cutting edge. The tissue or bone is then shaved off by the
cutting edge as it moves back towards the anvil like structure.

15 Use of the bone shaver of the. present invention in a laminectomy
procedure illustrates some of its advantages. After the patient's spine is
identified and accessed by the surgeon, the foot plate of the bone shaver is
introduced into the spinal canal under a vertebral lamina. The distal surface of
the foot plate is used to probe the surgical site and to gently push nervous and

20 other extra tissue away from any tissue to be cut. The surgeon then places the
bone shaver around the lamina such that some of the lamina is located between
the cutting edge of the foot plate and the anvil like structure of the top plate.
The surgeon then squeezes the handles together using his or her finger tips to
thereby move the cutting edge of the foot plate gently towards the anvil like

25 structure of the top plate. The cutting edge is thus moving away from the
delicate spinal cord and nervous tissue. If needed, the surgeon can apply extra
force to the cutting surface by pulling the bone shaver away from the patient
while squeezing the handles together. Because the cutting edge is moving away
from the spinal cord and delicate nervous tissue, the safety factor is increased.

30 If the bone shaver suddenly jerks during use, the bone shaver will be jerking
awéy from all of the delicate structures of the patient.

The tip of the bone shaver is tapered such that only a small amount of
bone can be removed during the surgeon’s first use of the shaver at the surgical
site. The size of 'the tip can vary from about 0.1 mm to about 3 mm. Ina

35 presently preferred embodiment, the tip is 0.5 mm wide. The surgeon then
reinserts the bone shaver around the bone to gradually remove more bone. As
the surgeon keeps repeating the process of cutting bone, the width of the bone



WD 96/ 39959
PCT/ US96/ 09780 1 Detail ed Description The present
invention is directed to a bone shaver for use in spinal surgery.
The bone shaver of the present invention has the advantage of all ow ng

the surgeon's finger tips to control the novenment of the cuttigg?ed e of

the 5 SR 8% a direction away fromthe nerves at tRKET t he
surgery when the shaver is in use. The design also greatly
reduces the mass of the tip of the foot pl ate, thus enhancing the

probe function of the bane shaver. . . he bone shaver of the
present invéntion "#oY8q nagplpaségu?wtﬁp&engg of the tip- The Base o th"bg?ﬂf‘ WM®fer 20
conpri ses a st ati @anarvarydineth catdpt (& wun ol gbout t HE: nerd. t dn moprebérdly peferred

handl e 24. The hangiaintdnt, the'basé of B aithhgl Uo8 ¢ TRMAiBe.l TRus Wik Wing?
surgeon's hand. Thﬁﬁfl ed har}? ection 26 f'&éebram ng

l e nmay. i nclude, a pr.o [
bet ween ¢ he.  hurn T Breferrastombadiimant f thetbong, shave thel ayEoent fesh startithe AGenl o
handl e may Be snogrécedare wish theltipsf tretheoe shaver ramdvinged.amrantiione apdend the f or
braci ng between t hgodealitt by letiing B8l mink 81 B&eAUMhg' the BBse S¥thd BErig Bhgel t he

shaver. 15 sposed between the fixed agnd vabl e handl es are
| eaf springs 28, e%°%ﬁ SRR thi RTEFENS VERERD IR B al??\fl"‘?ﬂ%gfgﬁ'[“%ﬁ\ d be
used. The | eaf sprwhigs iscstng enough to wighstaridathe Yorces toewthith itdsisibjerfted duaring

handl es by screws 20, tq,h\ﬁguig%feﬂiéﬂgteﬁe u‘iybyamoﬁjﬁ\éing.béﬁésm%%bie'?nﬁ@ﬁalﬁo” ng

which fits into a sqcke er ?s_prlng.  Springs
def or m when Phe h&WRipiess stpel. aithiayeh sthetmatrgialzaesknoyn ’Hégﬁjwég“"d“’@“'rdeﬂ'@d%"ed

t he 20 | eaf sumjtablegs return the handles to their resting position.
The fixed handl e 20 isi] i ool .

plate 32. In the pref erT?' g?%ﬁ%%@%ﬁ@ﬁtn@?ﬁgohg?g@%ﬁ% es')gén'ﬂct8 séér%gsp? omnat e
are uni t Ahipk aresparely illuptetivs, Vagipus ang numerpusiother aFANOREER'SMAY ber o
top plate conpri saievised by one shitleccinahe ait adithvattepartiygyfedra ktheyspirfti amd gabpe of N

ti havi : a . : i St  h
253,551 98 1o T Bt e o i B 2 2
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structure 36. The novable handle is attached to the bottom
plate 40 such that when the handl es are conpressed, i.e., the

noveabl e handl e i s noved back towar e ~fed handl e, the bottom
eﬂ%”ré %ﬁﬁ?@il%ﬁgr

pfate is retracted or noved relativ y top 30 pl ate
(the direction of the bottom pl ate'k_nny | ndijcated by the arrow in
FIG 4). WO96/39959  The Bottom plate conprises an el ong 8ot al |y
rectangul ar - cr oss- sectional shape nenber having proxi mal and
distal ends. At the distal tip of the. di stal end of the pbottom—
pl ate there js pray, f ate 42 that has a cuttin 44
on’i £ o o Ty VAT el A O
-7- WD 96/ 39959 * C L M os %
PCT/ 96/ 09780 1 1 A bonkdhaléidomiptisihgtt € 1S connected at its

proxifral end to the movabl e I‘kﬁgdlgg . Bﬁl a, gonpect or 48 such that
when the movabl e handle is &JRPPELebyving.proxgaf gnd distalends: oy o " ¢ oot
plate, and dutting edge ar e afixedbansilesfiiedialattpcheadita the proximal sndaf the top plate;

handl e. In one embodi ment 0fy BtRnPpIBRHAVING DYOiBCshd difta] &RISRAGILR/ atfdthed S
pivotally attached to the lt%q RI af e %ﬁl n 48 to anchor the novable handle
to the to'p?‘gfé?’éf’a wheygin the-pottor plate comprisesi | y att ached to the
novabl e handl e by pivot affoot pidde pt therdistalandfofahe bortors; ahel of t he

bottom plate and inserted withingebitpgedge on the foofPatd; 4h§ 52 of the
noveabl e han1dl e. .
0 a moveable handle attached to the proximal end of the bottom
plate.

2. A bone shaver as recited in claim 1 wherein movement of the
movable handle toward the fixed handle moves the cutting edge of the bottom
15 plate toward the top plate.

3. A bone shaver as recited in claim 1 wherein the slidable
attachment of the top plate to the bottom plate comprises:
a groove on the bottom plate; and
20 a tongue on the top plate which fits into the groove on the bottom
plate.

4, A bone shaver as recited in claim 1 wherein the distal end of the
top ptate comprises an anvil like structure.
25
5. A bone shaver as recited in claim 1 wherein t_he foot plate further
comprises a tip and a base.

6. ‘A bone shaver as recited in claim 1 wherein the foot plate further
30 - comprises ataper, the taper ranging from a width of the top plate from about 0.1
_ -mm to about 3 mm and the width of the bottom plate ranging from about 2 mm
v to about 10 mm.

. 7. A bone shaver as recited in claim 6 wherein the taper is from a
35 width of the top plate of about 0.5 mm to a width of the bottom plate of about
3.0 mm.

This Sheet Has Been Replaced
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Towards the distal end of the top plate 32 is a tongue 38 th :
outward fromthe surface juxtaposed to the bottom pl ate. mﬁ E jlﬁﬂ ||

end of the bottomplate is a grove 39:in the surface juxta

pl ate that slidably accomm 38 of the top plate
Thus, the distal ends of t1§HtSoBHEﬁTaHASaBE(EN ottom

slidably attacl@86#%5%ach ot her by REPLACED t ongue 38 01BJ VB at e
slidably nmounted within the groove of—the—bottorm+5 pl ate (see FIG
7). \Wen the novabl e handle is noved toward t he fixed handl e, t he

bottom platg is retractged rglg b#ﬁ?}gPa %nt%duﬁ%ﬂrﬁsoé’ P7 @hGref e [k?al%H&L\‘ ng

edge 44 is noved toward the an grove nounti ng ensures
that the distal erig tfplatgcomppses an anvil fike ﬁﬂ-lcgtﬁ?rf'}% !fttéP%'F‘&SP mptch taritaper

As noted above, atofithefsbtpladé. tip of the bottomplate foot plate 42 is 20
provi ded. On the surface of the foot plate is the cutting edge 44. As
illustrated in FIGS. 4 and 5, the sharp cutting edge 44 is |ocated
on the proximal surfac® A bone gavemas resited i glain £ wheeeins theyfrot ylate dfes s ed
fromthe perineterhdghbwedl@ugut er surface of the foot plate. This
configuration is desirable in that the distal surface of the back
can be used to probe the surgical site wthout the risk that the sharp 25
cutting edge will acci déat al Bonephavar ag4eRitpd in plgim, & wherein the foot plate hasm e

tip 54 of the footpdnwhér dnd théBeting By rbdeabed fidin tiwoperidedére i s general |y
triangul ar '1’6 shape. As illustrated in FIG 5, the foot plate 42 is thicker

J

at its junction with the bottomplate 40 and is nuch thinner at
the tip 54. The 11. thM@&sﬁhﬂefmmpﬂﬁlpG 54 enhances the probing
function of the shaver and ) £net hdmied0 shaver to be placed in a

surgical site nore easily. T@%t&ﬂﬂ%é §‘Vf‘#g&f°§}9 eﬁ mge{nafnx ?Eoctaggnfoot

pl ate hel ps the bone shaver
bone. The proxi mal relasive sathedirst handlsot t om pl ate i s aI so sI ightly holl owed

out as 15 i |l ustratéed ) ddcbhd Aaridle Molably st@iche® b thRIfirkdWanalét bone to
be captured within t h? (do?n?/ IbPRkap\éVatgtaatlfgpﬁd to gbe secgﬁ@thggdlg n& mla’déulf tal

end of the top plate is the
| i ke structure hasatadghedto thectonpiai®siapdwi de area t hat corresponds to the

cutting edge 44 of the foot (§)afoet pratcattdched fo the Boftomeplater of the anvil
li ke - 8-

20
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WD 96/ 39959 .

PCT/ US96/ 09780 1 structure optionally.is hollowed out as
illustrated, or can be conpletely flat (not shown). The anvil I|ike
structure is usedF’o anchor the bone shaver around the tissue or
bone to be cut. 0963998 bone trapped between the cutting edge of

the bottom plate and the anvil |ike structure of the top plate be
shaved off 5 as the cutting edge noves towards the anvil 6/09780
structure. The anvil is also tapered to correspond to the taper of
t he foot plate. I n use, tiyw surgeon first probes the
surgical site with the distal surface of the foot plate. The
surgeon then isol ates bone or tissue to be shaved off with t he
bone shaver. The surgeon will then carefully place the bone shaver around
10 t he bone or tissue to be shaved off such that the tissue or bone
is |located between the cutting edge and the anvil |ike structure.
The surgeon will then squeeze the handl es” together using his or
her finger tips to control the notion of the foot plate and
cutting edge. The tissue or bone is then shaved off by the cutting
edge as it noves back towards the anvil |ike structure. 15 Use
of the bone shaver of the present invention in a |am nectony

procedure illustrates some of its advantages. After the patient's spine is
identified and accessed by the surgeon, the foot plate of the bone shaver
i's introduced into the spinal canal under a_yertebral |am na. The
di stal surface of the foot plate is useg-€0 pf obe the surgica

site and to gently push nervous and 20 tra tissue away from
any tissue to be cut. The surgeon then plidceg bone shaver
around the | am na such that sone of the | #/is | ocated between

the cutting edge of the foot plat Nand t Zil like structure of the top
pl at e. The surgeon then s ; handl es together using his or
her finger tips to 2 cutting edge of the foot plate
gently towards the anvil |ike cture of the top plate. The
cutting edge is thus noving awa) . ate spi nal cord and

nervous tissue. If needed, the force to
the cutting surface by pulling}th Bes A anay fron1the patient
whi | e squeezi ng handl es t og 1 Because the cutting edge is noving

ey NJ§Y
“g

FRue

(/4




fromthe spinal cord and delicate nervous tissue, the safety factor is

-increased. 30 I f the bone shaver suddenly jerks during use, the bone
shaver will be jerking _ away fromall of the delicate structures of
t'he patient. The tip of the bone shaver is tapered such
that only a small anmount of bone can be renoved durin %Qﬁ
surgeon's firwo%88s®f t he shaver at the surgical . BCTRSOOPRIE0 5 26

of the tip can vary fromabout 0.1 mmto about 3 nm In a 35

presently preferred enbodinment, the tip is 0.5 nmw de. The surgeon then
reinserts the bone shaver around the bgpg to gradually renmove nore bone. As
t he surgeon keeps repeating the process of cutting bone, the wdth of the
bone WD 96/ 39959

PCT/ US96/ 09780 1 renoved is enlarged due to the tapering of the
tip. 'The base of the bone shaver sCan y fromabout 2 nmto about
10 mm In a presently preferred ﬁ% wAent, the base of the cutting
edge is 3.0 mqmmwi de. Thus, while uslng the preferred enbodi nent of
t he Bone shaver the su %eon an st ar t GCALNI cal 5 procedure with
the tip of the bone shaver renovingp0.5 mm of ne and end the

procedure by renoving 3.0 of bone i base of the cutting edge.

esaht inventi -made of a materi al
/{hstand the\forces 4gp-which it is subjected
ch is sterilixable, preferably by autoclaving.
stal nl ess steel, although other materials
uld al so _be sui tabl e.

The bone shaver of th
whi ch is strong enough\t
during use an
One suitable material i
are known in the art an

The present inventiogr not{to be limted to the specich desi gns shown
which are nmerely illdStrative. Various and numerous ot her arrangenments may
be devi sed by ﬁpe Killed in the art without departing fromthe

spirit and scope of




35

The scope of the invention is defined in the
25 30

20

this invention.
fokl ow ng clains.
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WO 96/ 39959

PEGT/ US96/ 09780 1 VWHAT |S CLAIMED | S: 1. A bone
shaver conpri sing: ' a top plate having proxi mal and

di stal ends; 5 a fixed-handl e fixedly attached to the

proxi mal end op plate; a bottom pl ate havi ng
proxi mal and g‘svgbgls”é’nds slidably attached to the t 0% her ei n
the bottom plate conpri ses: a foot plate at the
di stal end of the bottom and a cutting edge on
the foot plate; and 10 4/% noveabl e handl e attached to the
proxi mal end of the bottom pl at e. 2. A bone
shaver as recited in claim11l wherein novenent of the novabl e handl e
toward the fixed handl e noves the cutting edge of the bottom 15 pl at e
toward the top plate. 3. A bote shavexr# Decited in
claim1l wherein the slidable attachnent & Zplate to the
bott ot pl ate conpri ses: ) a gnoQye he bottom pl at e;
and 20 a tongue orf he top pl atX wi" é%its into the

groove on the bottom




4. A bone shaver as recited in claim1l wherein the distal end of the

top plate conprises an anvil |ike structure. 25 5. A bone
shaver as recited in claim1l wherein the foot plate further

conprises a tip and a base. 6. A bone shaver as recited
inclaiml mhe ﬂ?g foot plate further 30 conprises a taper, the
taper ranging fro AW dth of the top plate fromabout 0.1 PCT/USI6/A9A80t O
about 3 mmand the width of the bottom plate ranging fromabout 2 mm

to about 10 mm 7. A bone shaver as recited in claimé
wherein the taper Is froma 35 wi dt iysef the top pl ate of about 0.5 mm
to a wdth of the bottom plate of about .0 mMm WO
96/ 33959

PCT/ US96/ 09780 1 8. A bone shaver as recited in clains
6 or 7 wherein the distal end of the top plate conprises an anvi

| i ke structure that is tapered to match the taper of the foot

pl at e.. 5 9. A bone shaver as recited in claim®6 wherein

the foot plate is
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~whlerein the foot plate has a
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(54) Title: BONE SHAVER

(57) Abstract

30

A bone shaver and its method of use are described. The bone shaver comprises a top plate (32) with a fixed handle (22) fixed!
attached to the top plate and a bottom plate (40) slidably attached to the top plate. Thctopplatafurﬂ:ercompﬁmananvllatitsend.'!‘hi
bottom plate comprises a foot plate (42) and a cutting edge (44) on the foot plate. A moveable handle (24) is attached to the bottom plate.,
Movw{entofthemoveablehandlewwardsﬁneﬁmdhandlerewllsinmamnentofﬂwboﬂomplatewwardsthewpplaw. A cutting edge
is provided on the foot plate to thereby cut tissue when the handles are squeezed together.




