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(57) Abstract: The invention relates to a surgical cutting instrument whose shape makes it usable for any tissue. The inventive
< long-length surgical cutting instrument comprises an external tube (10) which is connected by the end thereof to an external-head part
(11) provided with a side forwardly oriented external opening (12) having two external cut edges (121°, 121**) and internal tube (20)
connected in the by the end thereof to an internal-head part (21) which is provided, for example with three lateral forwardly oriented
— internal openings (22) having two internal cut edges (221°*, 221°*). Said internal tube (20) in rotatably mounted in the external tube
v=4 (10). The external cut edges (121°, 121**) and the internal cut edges (221°, 221**) are displaccable with respect to cach other with
w= little clearance by the relative rotation of the internal tube (20) in the external tube (10).

(57) Zusammenfassung: Es wird ein Chirurgisches Schneidinstrument vorgestellt, welches durch die geometrische Form den Ein-
satz. fiir alle Arten von Gewebe eingesetzt werden kann. Chirurgisches Schneidinstrument grosser Linge, bestehen aus einem Aus-
senrohr (10), welches im Endbereich mit einem Aussenkopfstiick (11) verbunden ist, das eine seitlich nach vome gerichtete Aus-
senoffnung (12) mit zwei Aussenschneidkanten (221', 221 *) aufweist und cinem Innenrohr (20), welches im Endbereich mit einem
O Innenkopfstiick (21) verbunden ist, das z.B. drei scitlich nach vorne gerichtete Innendffnunge (22) mit je zwei
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Surgical cutting instrument
The bpreseni 1nvention rseiéetes ToO & surgicel cuniing
inslrument accoraing te ihe preamble of Petont Clasm 1.
Surgicel cutting instruments for use In clcsec  oOr

endescopic surgery are known frem EP O 557 004, for
exemplile. They consist of two tubes wnich move one

‘ngide the oiher &na on whick the so-called cuttin

(e

nead 1s l1located in the end area &t one end, ana

A}

&)

coupling for the connecticon to the drive turbine i
located at the other end. The end parts are open or
closea to the front and also have forwardly directea
lateral openings through which irrigation fluid and,
during the intervention, detached tissue 1is carried
off.

The tubes of such instruments are of small diameter and
great length, s0 as to permit interventions cn thc body
without ceausing large surgical wounds. The intervention
is normally performed with three openings in the
tissue, but in the area of the tissue closed to the
cutside. A camera for observing the operating site on
screen 1s inserted through the first opening into the
body, the second opening provides access for the

surgical cutting instruments, and g nozzle is

introduced thrcugh the third opening. This nozzle 1is
used to deliver irrigation fluid to the operating site
where the actual intervention 1is taking place. This
irrigatien fluid 1s again removed from +the body,
together with the detached tissue, through the tubular

centre of the cutting tool.

To enlarge the operating site, for example in
interventions on the hip joint, femur and pelvis, an
invasive dilistractor is used, or simple stretching
effected, to the extent permitted by the tendons,
ligaments, nerves and muscles. The camera ig used to

view the operating site on TV monitors during the
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Cn the Tne nenG, e gverating slLe . 8 kept cCciear o}

the irrigacion Z:.utd, @nd, on the ciher hand, the parts

~

detechec Ly ©nce cutiing instrument are sdciicned off
Jrom the operaiing site together with the irrigation
fluid. Irstruments &are also ceommerclelly avellable
which nave & cemera through which the irrigation fluid
at the sarme time 1s broucht to the operating site. The

o)
combined aev.coe of camera with deiiverv of fluid makes

S

m

two intorvenition sites.

1t possible Toe work with 7us

ct

In many cases, the compination of camera with fluid
delivery 1is not possipie for practicsl reasons, for
example in cases when technical operating reasons mean
that the camera should be moved to another location in
order to gain a quite specific view of the operating

site.

As has ©peen described above, the surgical cutting
instruments to which the invention pertains are
designed as long tubes. The irrigation fluid, together
with the detached parts, 1is suctioned off through the
inner, rotating tube. Important problems to be solved
when producing such surgical cutting instruments are
the production technique, the material selection, and
the economic aspects. Suitable sterilizable material
must be processced such that, with economic production,
it is possible to obtein & cutting instrument that is
as precisc as possible. Normally, such instruments are

made of expensive metal alloys.

To be able to operate as efficiently as possible with
the surgical cutting instrument, it should have sharp
cutting edges. The precision with which the cutters of
the inner tube and the cutters of the outer tube
approximate to one another is, together with the sharp
edges of the cutters, crucial 1in determining how easily
tissue can be detached. The most demanding requirement

placed on the surgical cutting instrumenit is that, in
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crne  ana the csame  antervention, different  types of
Tissue sur heve ©o ke cut and removec. It is
well Krnown hat & cunting tool fcor bprittle and navd
material 1s not readl surtaple {or cuitiing ¢ilasi.c,
fiprous oy plasticelly scoft materiais This, howevor,
is exacltly what the surgeon weants 1ii ne 1s TO per-crm
the operaeticon efficiently and in & shorl time

This reqguirecment 1s met by P 0 5057 044, for exeample,
to the extent that the cutitiing cdges of the inner tube
are provided with sawtooth-1ike cutters. This has tnc
effect that elestic tissue and hard iissue can be
“grabbed”. Here, however, the¢ problem with this type of
design of the cutting edge still rcmains. The tool
grabs at tissue and has & tendency to catch in the
tissue. If the cutting 1instrument catches, 1t either
comes to & standstill through the response of an
overload coupling, or 1t tears out too much of the

Lissue to be treated.

Conventional surgical cutting tools are rounded at the
front end. This 1is based on the beliefl that & rounded
instrument can be more easily introduced into the
tissue. It is also based, however, on the more simple
production technique when & closure piece 1s to be
arranged on a long tube. Methods such as thermoforming
or flanging, etc., can be used. All these surgical
cutting tools present on the market arc incxact from
the mechanical point of view and from the point of view
of tolerances. The production technigues do not allow
for anything else. In &addition, material that can be
thermoformed must be soft meterial, 1t cannot bDe
brittle or hard. The inventor knows of no tools of this

type which would be hardened.

In surgery, experience shows that this can have the

following disadvantagecous cffects listed below:

* The soft material of the outer tube and of the
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. e meleriél most e nickes-plaiec GY LI
surcical culiing tools, which enmtails The risk of
tnis laver crumbiing off

* The meifhcds cf thermcfcorming or fianging never
achieve a nicely defined surface, end no rounding
can be exaclly determined.

* Non-circulary, hard inner tubes which rgoiate in

!

L.

non-circular outer tubes made ¢f soft materie’

—t

cause metal parts to abrade, which can remain in

the tissue and cause problems.

The present invention now has the object of improving a
surgical cutting instrument of the type mentioned at
the outset in such a way that 1t easily satisfiies the
stringent conditions for in vivo use and provides the
surgeon with & really sharp cutting instrument for all

types of tissue and bones.

This object is achieved by a surgical cutting
instrument having the features of Patent Claim 1.
Further features according to the invention will become
evident from the dependent claims, and their advantages

are explained in the following description.

Iin the drawing:

Fig. 1 shows a view of the outer tube with coupling
element,

Fig. 2 shows a view of the inner tube with coupling
element,

rig. 3 shows & longitudinal section through the

ouiter tube,
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SNCWS ¢ longliltunina feciicn  Tnrouar e
rnner tuba,

shows & lenagiteding.l sceuion Throuan

e Tume and inner Luabao,

shiows & Cross sceciion an o rocétion A-A through

gssemn.ed cuter and inner iubes,

SNOWS & Crcss sechion at location N”-A through

assemizled outer end inner tubes,

shows & Jongitudinal secticn through the

outer head part,

shows a cross section at location B-B through

an outer head part,

shows a 1longitudinal section through the

inner head part,

shows a cross section at location C-C through

an inner head part with one inner opening,

shows a view of an inner head part with one

or two inner openings,

shows & view of an inner head part with one

or two inner openings turned through 90°,

shows & cross section at location D-D through

an inner head part with two inner openings,

shows a cross section at location D-D through

an inner head part with three inner openings,

shows & three-dimensional view of an inner

head pert with three inner openings,
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The flgures dep:ci preferred illustrerive enbodiments

Whicn are explainea in the descripiicn below.

A surgicel cutiing rnstrument éaccordirg to the prior
this inverntion consists of & fired cuter tube 10

20 (F2g. Z) rotasting 1in

=

(Fig. 1) and of &n inner tube
the latter. The wnole cutting instrument is connected

rrism provided for it, so that the inner
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tube 20 can in most casecs be driven by a turbine drive
and, at the same time, suction is guaranteed through
the <centre of <the tubular instrument by means of
vacuum. Such devices are used widely 1in artnroscopic

treatment for small surgical interventions.

In known designs, outer tube 10 and outer head part 11
are made as one picce. This applies also to the inner
tube 20 ana inner head part 21. Since, in clinical use,
such instruments must be kept absolutely clean and
steriie, special alloys are used for their production.
The demanding technique of welding such materials and
material thicknesses is the reason why the tubes are
usually produced in c¢ne piece. The 1inventor has now
developed methods which permit secure welding between
outer tube 10 and outer head part 11 (Fig. 3) and also
between inner tube 20 and inncr head part 21 (Fig. 4).
In this way, other processing methods are possible for

the head parts.

The cutting device according to the invention differs
significantly from the commercially available products.
The outer cutting edges 121’ and 121'’ of the outer
head part 11 form inwardly with respect to the tangent
an acutce angle a. The outer cutting edges 121’ and

12177 are thus situeted directly on the internal

)

diameter of the outexr head part 11. To ensure that only
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properiles, the inner cutiting edges 221 and 22177 form

YeEsSpect 1C the tangent an acute ancle B,

inner cutuing edges J717 anc 2217 are
gituetec on the external diemeter of the inrer head

If tne inner head pert £3 now turns in the
clockwise direction (Fig. 7)), the inner cutiing edge
221" moves very close past the cuicr cutting edge 1217,
The choesen geometry of the shape ¢f & toothing alonag
the length of the cutting edges 17., 221 affords the
effect thet the cutting edges 121 ana 221 heve the
tericency tc come together durincg the cutting procedure.
This once again gives an improved cutiing property,
because 1in this way practically no clearance 1is now
present between the cutting edges 121 and 22}. Since
both cutting edges, both the cuter cutting edge 121’

S

and &also the inner cutting edge 221’, have & small

cutting angle, any type of tissue or bone, whether
soft, elastic, hard or fibrous, is cleanly cut off. No
tissue 1is pinched off or even torn off. The same
applies on reverse rotation between inner cutting edge

221''" and outer cutting edge 1217'".

The cutting instrument can bc¢ used in both directions
of rotation and oscillating with exactly the same
cutting property and cutting quality. Cutting
instruments of smaller diametecr can thus be used. This
is unique eéend in particular effords <considerable
advantages 1n confined operating conditions. An exaemple
of this is an operation performed on the meniscus. For
interventions on joints, the extent of the distraction
can thus be kept smaller, which reduces the risk of

overextension of tendons, muscles and nerves.

The shape of this cutting instrument permits use in
many areas even where milling tocols would traditionally
be used. The outer cutting edges 121 (Fig. 3) and the
inner cutting edges 221 (Fig. 10) have an undulating

configuration along their length. 1In this way there are
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sCLice..v NO mements et wriich the whole cutter

s has beern described zbove, conventional cutting tools
are rourdec at the front end. As haes beern mentioned
apove, in the proposed surgicel cutting instrument tne

outer heced pert 11 anrnd the inner head parc 21 caen be

connected, after production, to the outer tube 10 and
the inner tupe 20, respectively. This permits other
shapes ana the use of other production techniques for

forming the two head paris 11, 21.

The inventor proposes in particular a conical closure
of the surgical cutting blade. As is shown in Fig. 5,
in this design of the outer head part 11 and of the
inner head part 21, a cutting corner 222 1is obtained
which protrudes slightly from the cutting edge 121 of
the outer head part 11. With this cutting corner 222,
the surgeon is able to cut with great precision. A
common method, for example, 1is to wuse the lateral
cutting corner 222 to cut a pit-like recess in the flat
tissue which is to be carried off. On the monitcr, he
can thus tell how much material he has cut from the
surface around the furrow. This 1s &a great help as
reference line for estimating the amount of material
removed during the operstion. On the monitor, the
relative amounts can be ascertained only with great
experience and only inexactly. This form of the
surgical «cutting instrument thus permits more rapid
working, without at the same time entailing a greater

risk.

The greatest novelty, made possible by recent
production technigues and the choice of +the right

materials, 1s the formation of the inner head part with
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problem te pe solved was tne strengun of tThe meteria:
of the inrey need pert. This materiel has tce ke vory

Tough but &t the seme timc weldablo. A material having
pecih properties was found. The creat adventage o

two  (figures 1Z, 14) or even three {(Fig. 15%) inner

Openings a2 18 eppreciatod when suction:ing o

irrigaticn £1 ang¢ tissue. The better the cutting
verformance and 1he greater the opening tnrough which
the detached meterial can pe cerried off, the cleaner

is tne operaving site and, therefiore, the guicker and

more precise ithe surgeon’s work.

The outer tube head part 11 remains the same 1in all
configuraetions of the inner tube head parts 21. Each
inner opening, whether one, two or three are present,
has 1in eacnh case two inner cutting edges 221', 221''.
These are also always of the same design, so that work
can be cerried out in both directions of rotation using
the cutting instrument with one inner opening (Figures
10, 11, 12), with two inner openings (Figures 13, 14)

or with three inner openings (Fig. 195).

In practicel use, it is necessary also to fit a milling
head 223 (Fig. 17). 1In order to exploit the advantages
of the above-described surgical cutting tool 1 and

still have @& milling tool aveilable, the conical

o))

closure of the inner hecad part 2] was designed as

h)

\

milling head 223 on & surgical cutting tool 1. Thizs
arrangement hés the advantage that the material milled
off passes immediately to the inner opening 22 and can
be suctioned off there. This milling head 223 1is
designed as a “cap” with a plurality of milling teeth.
The largest ©possible number of milling teeth is

desirable.

The design of the milling head 223 as a cap, together
with the fact that the proposed surgical cutting tool

works with extremely smalil ciearances, has the
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eavenitace trnet noe g0oit warts are wound  round
milling heaa 223 'nis is cne oi 1lhe crear prob
tnet cernventional miliing Lools offe heve in thig
eppbiicaticn, especiaily 11 Wre ouler hesd paert ©1 0 18
cesigned so that the milling heaa 223 13 absclutely

iree tc the Iront. As s shown in Fig. & anc Fig. ¢,

the cuter tube head pert 11 always rema.ns thnc
ever feor use of this inner head part 21 eguipped

milling heed 233.

Trials «clearly showed that & far oreater cutting
performance <an  be  achievea ol the same speed of
rotation of the driven inner tube 20. 1t was also found
that with the tools eqguipped according to the
invention, in particular also with the inner head part
21 with milling head 223 (Fig. 17), much less force has
to be applied than with conventional tools. Further

advantages found in practical use are:

* The proposed cutting instrument permits more rapid
working and 1is therefore, not Jjust for economy-
related reasons, superior to the conventional

tools.

* The proposed cutting instrument can be used as &
cutter (without milling head 223 on the inner head
part 21) and as miiling blade (with the milling
head 223 on the inner head part 21). The areas of
use overlap such that both tools can be used to
work in areas which require 2 numbcecr of known
tools and thus require tcols to be changed during

Lhe operation.

* The chosen shape of the cutting geometry reduces
the risk of injury during introduction of the tool

into the tissue.

* The round teeth are much more rochust than the

pointed teeth of the known tools.
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21 and cuter head part 11) sepa
{inner tube 20 &and outer tube
identical tolerance
the diameter of the tool.

roguction of the heec parts {inner head par:

eate from the tubes
i0Y permits small

s, irrespecrtive of
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Patent Claims

urgicel cutting  dirstrument of great tength
cornslsting of an outer tube (10) which, in the end
area {Z), is connected (o an outer head part (i1)
which hnas at lesest one laterally and forward.y
airected cuter opening (1Z) with a% least two
outer cutting edges (121', 123i’'), and of an inner
tube (20) which, in the cend area (2), is connected
L0 an inner head part (21) which has at least one
laterally and {orwerdly directed inner opening
(22) with at least two inner cutting edges (27217,
22177, the inner tube (20) being mounted
rotatably 1in the outer tube (10), and, upon
relative rotation of the inner tube (20) in the
outer tube (10), the outer cutting edges (121',
121"") and the inner cutting edges (2217, 22177}
move past one another with slight clearance,
characterized 1in that the outer cutting edges
(121", 121'’) form inwardly with respect to the
tangent an acute angle a of 10-90° and extend in
an undulating configuration along the length, and
the inner cutting edges (2217, 221" ") form
outwardly with respect to the tangent an acute
angle B of 10° to 90° and extend in an undulating
configuration along their length.

Cutting instrument according to Claim 1,
Characterizea in that the outer head part (11) and
the inner head part (21) in the end arca form a

spherical shape for closure.

Cutting instrument according to Claim 1,
Characterized in that the outer head part (11) and
the inner head part (21) in the end area form a

conical shape for closure.

Cutting instrument according to Claims 1 and 2,
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Cheracuteriied »n thal the innery nhead zerd (i) has
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WO (zzyt, 22177
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LULTTING Insiurument 2CCCrainag LO Cealmg ana >

LwWwo Inner ogenings (22, ZIZ'') with in cecn case
e

Lwo inn

Catting 1Instrument accordirg to Cleims 1 ana 2,

characterizcd In ULhat the inncr head part (21) has

three inner openings (22', 22'’, 22'''") with in

each case two :tnner cutting cdges (2217, 22177).

Cutting instrument according to Claims 1 and 3,
characterized 1in that the inner head part (21) has
three inner openings (22', 22'', 22''') with 1in

each case two inner cuttiing edges (221", 221"').

Cutting instrument according to Claims 1 to 7,
characterized in that the inner head part (21) has

a milling head (223) at the end.

Cutting instrument according to Claim 1,
characterized in that the upright teeth (224) are

at least twice as wide as the itooth gaps (225).



Abstract

A SurXdlcal cattLng instrume

virtue of its geometric shape, can be used for all

types of tissue. Surgical cutting instrument of great
sergth, consisting c¢i en cuter tiube (10) which, in _he

end area, is connected to an outer head part (i1) which
has a2 laterzlly and forwardly dirccied ocuter cpening
(12) with two outer cutting edcges (1717 12177), and of

an inner tube (20} which, in the end area, is conneciea

™

to an inner head part (21) which hnas, for cxample,
three laterally and forwardly dirccied inner openings
(22) with in each case two inner cutting edges (221',
221’"). The inner tube (20) is mounted rotatably in the
outer tube (10). Upon relative rotatiorn of the inner
tube (20) in the outer tube (10), the outer cutting
edges (121, 121'') and the inner cutting edges (221’,

221'") move past one another with slight clearance.

Fig. 1
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