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nation with this embodiment, an embodiment of the improvement comprises the
distal ends of the The present invention relates to a surgical     legs of
each element being in an essentially stapler cartridge of a wound closure
element of   converging relationship. the type disclosed in
non-prepublished EP-A-    5   In a preferred embodiment, each element is a
0 154815 by the present applicant, which docu-    staple. In this preferred
embodiment, the ment falls under Art. 54(3) of the EPC. From
improvement comprises at least one bend in each US-A-4 043 504 the most
relevant prepub-          crown of each staple. The distal ends of the legs
lished prior art is known.                        of each staple are then
in an essentially symmetri- The improvement allows for the sequential   10
cal converging relationship. motion without jamming, of a plurality of
closure elements in a feed track. In the feed track, the legs  Description
of the Drawings of an element are adjacent the crown of a preced-
Figures. 1 to 4 and 11 show prior art embodi- ing element. This invention
specifically relates to  ments. a feed track containing two or more
surgical   16   Figure 1 is a front view showing the legs of a wound
closure elements. The invention can be      wound closure element in a
converging relation- useful in a ligating instrument containing a plu-
ship; rality of ligating clips and is useful in a surgical  Figure 2 is a
cutaway side view taken on the stapler containing a plurality of staples.
plane 2-2 of Figure 1; This  invention  decreases  the  frictional   20
Figures 3, 5 and 7 are front views showing at resistance between the
plurality of closure      least one bend in each crown of a wound closure
elements and the feed track. An advantage of this  element and the legs of
each element in a con- is that the force required to linearly move a
verging relationship; plurality of closure elements in the feed track is
Figures 4, 6 and 8 are cutaway side views taken reduced. Another advantage
is that a greater   25   on the plane 4-4 of Figure 3, the plane 6-6 of
number of closure elements can be loaded into a   Figure 5, and the plane
8-8 of FIgure 7, respec- surgical cartridge or magazine.
tively; The improvement to the closure element car-       Figure 9 is a
front view showing a deformation tridge enables the use of a very thin feed
delivery  adjacent each end of the crown of a wound system. This advantage
cannot be overem-   30   closure element; phasized. Specifically, this
advantage provides     Figure 10 is a cutaway side view taken on the
greater visibility of the crimping mechanism, e.g.  plane 10-10 of Figure
9; an anvil for a surgical staple or a pair of jaws for a  Figure 11 is a
cutaway front view of a surgical ligating clip, and therfore vastly
improves, if not  instrument cartridge showing a plurality of Insures,
proper placement of a closure element at   35   wound closure elements, the
distal end of each the wound site.                                   leg of
a wound closure element contacting the This Invention makes possible the
feeding of a  crown of the adjacent preceding element; and plurality of
closure elements in a surgical instru-  Figures 12 to 14 are alternative
embodiments to ment cartridge, e.g. a plurality of more than about  the
plurality of wound closure elements shown In twenty, which are sequentially
in direct contact   40   Figure 11. with one another in a leg to crown
configuration. It Is an object of this invention to minimize   Description
friction in a feed track. The friction magnifies    A column of two or more
wound closure exponentially with the number of closure          elements
being sequentially moved in a leg to elements in the feed track.
45   crown fashion can employ this Invention. The A surgical instrument
cartridge is described.   amount of convergence in the legs either inde-
The cartridge comprises a plurality of wound      pendent of or combined
with the amount of bend closure elements. Each element has a crown and   in
the crown, can vary. two opposite side legs. The distal end of each leg  A
bend in. the closure element crown is not of a wound closure element
contacts the crown of   50   necessary, see for example Figures 9, 10 and
14, if the adjacent preceding element.                   the closure
element legs can be otherwise The instrument cartridge also comprises means
deflected inward so they do not ride onto the arc for containing at least
each end of each crown and  between each end of the crown and each leg. the
proximal end of each leg In the cartridge.     Side thrust is a component
of forward thrust. It Further, the cartridge comprises means for   55  is
created when one of the distal ends of a leg attaching the cartridge to a
surgical Instrument.  moves laterally. For a particular closure element,
The improvement comprises the legs of each      the side thrust is in
direct proportion to the element being self-aligning in the containing
forward thrust. Side thrust can be calculated as a means, relative to the
adjacent preceding         function of the imbalance between the two
instan- element.                                    60  taneous slopes
experienced by the distal ends of One embodiment of the improvement com-
each leg (the slopes are relative to a plane which prises a deformation
adjacent each end of each   is perpendicular to the direction of the
desired crown. The distal end of each leg of an element   forward motion).
contacts the respective deformation of the adja-   Side thrust by a closure
element causes cent preceding element. Alternatively or in combi-  65
resistance to the forward motion of the column of 
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This is due to the friction     7 are about equidistance from the center of
the between the closure element and the walls of the  crown 1. The notches
act as a stop for the distal cartridge (or magazine) tracks. The amount of
ends (which can be pointed) of an adjacent friction is the product of the
side thrust multiplied  wound closure element. by the coefficient of
friction between the closure    5  Referring to Figures 3, 5, 7 and 11 to
13, the element and the tracks.                           bend 3a on the
underside of the crown 1 can be The force required to move the column of
formed during the manufacture of the bend 3. It is closure elements, as
seen by any particular clos-  to be understood that the bend 3a is not
critical to ure element, is increasing by the side thrust     the practice
of this invention. That is, alternative multiplied by the coefficient of
friction. Since the   10   wound closure elements may be manufactured side
thrust is in direct proportion to the forward  having an essentially
triangular shaped crown, thrust, each closure element closer to the force
wherein the lower portion of the crown is essen- necessary to move the
column of closure          tially planar. elements, Is resisting forward
motion more than     Referring to Figures 9, 10 and 14, an alternative the
preceding closure element. This is due to the   15   wound closure element
is described. The wound increased forward thrust received. The total fric-
closure element has a crown 1 and two opposite tional loss of the column of
closure elements in  side legs 2. The improvement comprises a defor- the
cartridge tracks is the sum of the frictional  mation 4 at about each end
of the crown 1. At losses of each closure element When the total    least
the distal ends of each leg 2 can also be in an frictional loss is greater
than or equal to the force   20   essentially converging relationship.
necessary to move the column of closure             Referring to Figures 11
to 14, a surgical car- elements, the most distal closure element cannot
tridge 5 is disclosed. The cartridge comprises a move.
plurality of wound  closure  elements. The Due to the above described
exponential reac-    elements shown in Figures 11 to 14 are essentially
tion possible with a plurality of closure elements,   25   a plurality of
the elements shown in Figures 3,5,7 It is desirable to relieve the source
of side thrust.  and 9, respectively. One way to do this is to use closure
elements       Each wound closure element comprises a whose ends are
converging toward each other       crown 1 and two opposite side legs 2.
The sufficiently so that they contact only a flat area or  relationship of
each wound closure element to the balanced slopes on the preceding  closure
30   adjacent element in the cartridge is a point to element crown.
Providing a bend to the preceding  crown relationship. That is, at least
the distal ends crown is one way of doing this. Providing a       of the
legs (which can be pointed) of a wound deformation adjacent each end of
each closure     closure element contact the crown 1 of the pre- element
crown, such as notches, dents, steps or   ceding element. But for the point
to crown rela- similar means for guiding is also a way. Relieving   35
tionship, each wound closure element is in an the source of side thrust
allows more closure     essentially noncontiguous relationship to the
elements to be contained in cartridge.            adjacent element. The
term wound closure element Is intended to     Referring again to Figure 11,
besides a plurality be generic and includes, but Is not limited to, a  of
wound closure elements, the surgical cartridge staple, clip, clamp,
fastener, pin or a similar   40   5 comprises a means 6 for containing at
least the closure element A surgical staple Is preferred.   ends la of each
crown and the proximal ends 2a The wound closure element exemplified in
Fig-     of each leg. Preferably, the contacting means are ures 1 to 14 is
a surgical staple.               two opposite grooves. Although not shown,
the Referring to Figures 1 to 10, a surgical wound  cartridge 5 can also
contain means for attaching closure element has a crown 1. Two opposite
side   45   the cartridge to a surgical instrument, and means legs 2 are
contained at each opposite end of the  for activating the plurality of
closure elements by crown 1. The improvement of this invention        the
surgical Instrument. The attaching and the comprises the distal ends of the
opposite side    activating means are known in the prior art legs 2 of each
element being in an essentially    Please see, for example, EP-A-0 154815.
The converging relationship (Figures 1 and 2); at least  so   improvement
to the cartridge of this invention one bend 3 In the crown (Figures 3 to 8
and 11 to  allows the plurality of elements to be self-aligning 13); and a
deformation 4 adjacent each end of    in the containing means 6. each crown
1, the distal end of each leg 2 of an   It is to be understood that the
plurality of element contacting the respective deformation of  wound
closure elements described in Figures 12 the preceding element (Figures 9,
10 and 14).  55  to 14 can be alternatively used in the cartridge 5 The
direction of the bend 3 can be in the       shown in Figure 11. That is, it
is to be understood direction of each side leg 2. The bend enables at  that
the wound closure elements shown in Fig- least the distal ends of the legs
2 of each element  ures 12 to 14 are interchangeable with the wound to be
in an essentially converging relationship.  closure elements shown In
Figure 11. Referring to Figures 3 to 6,11 and 12, two bends   60    In a
final embodiment, the distal ends of the 3 are essentially equidistant from
the center of the  grooves 6 are adjacent to an anvil. A description 



crown 1.                                          of an anvil which can be
used to practice this Referring to Figures 7, 8 and 13, the bend 3 is
embodiment is disclosed in the prior art, for essentially at about the
center of the crown 1.   example the application described above. Referring
to Figures 5 to 8, 12 and 13, the notches   65    5               EP  0
180820  B1                   6 Claims
eren von Klammern in dem Klammernfflhrungs- weg selbstausgerichtet warden.
1. A surgical stapler cartridge (5) of the type     2. Patrone nach
Anspruch 1, worin der Klisn- having a staple feed track movably containing
a     mernfOhrungsweg   zwei  gegeniberliegende plurality of surgical
staples, means for attaching    5    Nuten aufweist. the cartridge to said
surgical stapler, and means     3. Patrone nach Anspruch 1, worin das
Oberteil for activating said plurality of staples by the     (2) zwei
Knicke (3) aufweist, die abstandsgleich surgical stapler, each staple
having a crown (1)    von der Mitte des Oberteils angeordnet sind. and two
opposed side legs (2), at least one bend     4. Patrone nach Anspruch 1,
worin die Umfor- (3) In the crown such that the distal ends of said   io
mungen (4; 7) eine im weentlichen flache Ober- legs (2) of each staple are
in an essentially       flache bilden, um die entfernten Enden jedes
symmetrical converging  relationship, and a         Schenkels (2) der
angrenzenden Klammer aufzu- deformation (4; 7) adjacent each end (la) of
said   nehmen. crown (1), the distal end of each leg (2) of each surgical
staple contacting the respective defor-   15   Revendications mation (4; 7)
in the crown (1) of the adjacent preceding staple, whereby the legs of the
plu-        1. Cartouche (5) pour agrafeuse chirurgicale du rality of
staples are self-aligning in the staple  type comportent une glissiere
d'alimentation en feed track.
agrafes contenant de fagon mobile une multipli- 2. The cartridge of Claim 1
wherein said staple   20   cite d'agrafes chirurgicales, des moyens de
fixa- feed track comprises two opposed grooves.           tion de la
cartouche a ladite agrafeuse chirurgi- 3. The cartridge of Claim 1 wherein
said crown    cale et des moyens d'actionnement par l'agra- (1 ) has two
bends (3) equidistant from the center  feuse chirurgicale de ladite
multiplicite d'agrafes, of said crown.
chaque agrafe presentant une partie superieure 4. The cartridge of Claim 1
wherein said defor-   25   (1) et deux branches lat6rales oppos6es (2), au
mations (4; 7) provide an essentially flat surface  moins une courbure (3)
pr6vue dens la partie for receiving the distal ends of each leg (2) of the
sup6rieure (1) de telle sorte que les extremites adjacent following staple.
distales desdites branches (2) de chaque agrafe se trouvent dans une
relation convergente sensi- Patentanspruche
30   blement sym6trique, et une d6formation (4; 7) pres de chaque extr6mite
(la) de ladite partie 1. Chirurgische Haftmaschinepatrone (5) der
superieure (1), 1'extremit6 distale de cheque Art mit einem
Klammernffhrungsweg, der meh-         branche (2) de chaque agrafe
chirurgicale etant rare von chirurgischen Klammern bewegbar ent-       en
contact avec la deformation respective (4; 7) hilt, Einrichtungen zum
Befestigen der Patrone   36   de la partie sup6rieure (1) de l'agrafe
prec6dente an der chirurgischen Heftmaschine, und Einrich-     adjacente,
moyennant quoi les branches des tungen zum Aktivieren der mehreren von
Klam-        agrafes s'alignent autornatiquement dens la glis- mern  durch
die chirurgische Heftmaschine,          siere d'alimentation en agrafes.
wobel jede Klammer ein Oberteil (1) und zwei          2. Cartouche selon la
revendication 1, dans gegenfiberilegende Seitenschenkel (2) aufweist,   40
laquelle ladite glissiere d'alimentation en agrafes sowie wenigstens einen
Knick (3) in dem Ober-       comporte deux rainures oppos6es. tell, so daB
die entfernten Enden der Schenkel (2)    3. Cartouche selon ia
revendicatlon 1, dans jede Klammer in einem im wesentlichen symme-
laquelle ladite partie sup6rieure (1) pr6sente trischen Verhaltnis stehen,
und eine Umformung      deux courbures (3) equidistantes du centre de (4;
7), die an jedem  (la) des Oberteils (1)   45   ladite partie sup6rieure.
angrenzt, wobei die entfemten Enden jades            4. Cartouche selon la
revendicatlon 1, dans Schenkels (2) jeder chirurgischen Klammer die
laquelle lesdites deformations (4; 7) definissent einzelnen Umformungen (4;
7) in dem Oberteil        une surface sensiblement plane destin6e a rece-
(1) der angrenzenden, vorhergehenden Klammer        voir les extremit6s
distales de chaque branche kontaktieren, wodurch die Schenkel der mehr-
60   (2) de l'agrafe suivante adjacent. 55 60 65 4    


