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Description

Field of the Invention

[0001] The presentinvention relates to stapling devic-
es. Specifically the invention relates to a stapling device
comprised of a stapler cartridge comprising a supply of
staples and parts of a staple firing mechanism, which is
attached to one end of an articulation section, and an
anvil portion, which is attached to the other end of the
articulation section.

Background of the Invention

[0002] In recent years, surgeons have been increas-
ingly using surgical staples instead of sutures. Surgical
staples and surgical stapling instruments have made
many difficult procedures much simpler to perform, and
significantly reduced the time required to perform them,
thus allowing the patient to spend less time under general
anesthesia.

[0003] In general, modern surgical stapling instru-
ments for use on internal organs and tissues are com-
prised of a head containing a cartridge which holds the
staples and a mechanism for ejecting the staples out of
the cartridge, either sequentially or simultaneously, and
driving them through the tissue. Typically, on the other
side of the tissues to be stapled, there is an anvil, which
deforms the staples into the shape required to hold the
tissues together. The head and anvil together form the
distal stapling portion of the instrument. There is a prox-
imal portion which houses the actuator mechanism for
firing the staples, and the mechanism for bringing the
anvil and cartridge containing head to the desired dis-
tance and keeping them exactly aligned.

[0004] A basic consideration in the design of all sta-
plers is the fact that it takes a substantial force to bend
the staples. Consequently, at the time the staples are
fired, the anvil and the head must be clamped rigidly to-
gether, or the force will cause them to separate, and the
staples will not fully close. In addition, for the legs of the
staples to curl to the shape required to hold the tissues
together, the anvil and the staple dispensing part must
be aligned precisely. Because of these limitations, in prior
art staplers the stapler holding portion and the anvil por-
tion of the device are either rigidly pivotally connected
together or, for staplers having separate anvil and staple
dispensing parts, the parts of the stapler are manually
clamped together when they are at the desired location
for stapling.

[0005] Animprovement over the previously known pri-
or art surgical staplers is disclosed in International Patent
Application WO 02/39909 by the same applicant, . In WO
02/39909 is described a surgical stapler having a totally
flexible connection between the anvil and staple dispens-
ing portions of the instrument. In laparoscopic or open
operations, such a totally flexible connection will allow
stapling in hard-to-reach places. Moreover, such a totally
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flexible stapling instrument could be combined with a flex-
ible endoscope, which will permit the instrument to be
passed through natural orifices, such as the mouth, anus,
or vagina. Any number of procedures could then be per-
formed without the need to fully anesthetize the patient,
and without opening the abdomen or other organs. A
non-exhaustive listincludes: removal of broad-based co-
lonic polyps and small cancers; endoscopic treatment of
gastresophageal reflux disease (GERD), and full thick-
ness biopsies of gastric lesions. All of which are typically
performed under the influence of a general anesthetic.
[0006] The invention described in WO 02/39909 is di-
rected towards providing a stapling device for a surgical
endoscopic device provided with at least one flexible por-
tion. The stapling device comprises two portions, a car-
tridge containing a supply of staples and a staple-firing
mechanism and an anvil. One of the cartridge portions
and one of the anvil portions is located, longitudinally
displaced from one another along the longitudinal axis
of said endoscopic device, with at least a part of said
flexible portion between them.

[0007] According to the preferred embodiment of the
invention, the flexible section comprises a two-way artic-
ulation section, the staple cartridge is located proximately
to the proximal end of the articulation section and the
anvil is located on the distal tip of the articulation section,
and completely bending the articulation section using a
fixed radius of curvature brings the two portions of the
stapler into alignment.

[0008] To hold the two parts of the stapler together
during firing, two locking screws that are stored in the
anvil portion are extended and engage and lock into re-
ceptacles on the cartridge.

[0009] Anultrasound positioning assembly comprising
two separate elements, one of which is located near the
cartridge and the other near the anvil, is provided to verify
that the parts of the stapling device are correctly posi-
tioned relative to each other prior to extending the screws
and that there is the correct distance between them be-
fore firing the staples. Details of the design and operation
of preferred embodiments of the ultrasound positioning
system are disclosed in International Patent Application
WO 02/068988 by the same applicant,

[0010] The staple cartridge contains one or a plurality
of arrays of staples. Each array consists of one or a plu-
rality of staples. The firing mechanism for firing the arrays
of staples comprises staple pushers actuated by cams
that are actuated by proximal means. If the cartridge con-
tains more than one array of staples, then an arrange-
ment actuated from the proximal end of the endoscope
is provided to index the cartridge after the firing of each
of the arrays of staples.

[0011] Asdescribedin WO 02/39909 and summarized
hereinabove, the alignment of the staple cartridge with
the anvil is dependent on the design of the articulation
section, which has to be capable of bring the two parts
of the stapler into exact alignment when itis bent through
an angle of 270 degrees. Only if the positioning system
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verified that the exact alignment had in fact been
achieved could the alignment pins or screws be deployed
locking the cartridge and anvil together so that the staples
could be fired. The alignment accuracy required is about
+1.5mm. If the articulation section is not able to achieve
this degree of accuracy, then when the pins or screws
are extended from the anvil they will not enter the match-
ing receptacles in the anvil.

[0012] The require degree of accuracy is achievable if
expensive manufacturing techniques are used for the
production of the individual vertebrae and great care is
taken in assembling the entire articulation section. How-
ever it has been found by the inventors of the current
invention, that even with the most accurate articulation
section, difficulties arise in aligning the parts of the sta-
pler. There are two main reasons for these difficulties:
firstly, as a result of repeated bending and unbending of
the articulation section, wear of the parts takes place re-
sulting in the creation of play between the vertebrae; sec-
ondly, when using the device within a body, foreign ob-
jects can enter the spaces between the vertebrae, pre-
venting the complete bending of the articulation section.
[0013] US 2004/004105 discloses embodiments of lin-
ear and of circular surgical staplers. In all of the staplers
described in this patent application the staple containing
and firing part and the anvil are connected by a rigid con-
nection, which acts as a centering base for alignment of
the two parts of the stapler and allows the application of
the required force during the stapling procedure. In the
linear staplers the rigid connection is a pin about which
the parts of the staple are pivoted relative to each other.
In the circular staplers one of the elements is mounted
on arigid rod that is pulled longitudinally in order to bring
the two parts of the stapler into contact when the staples
are fired.

[0014] Surgical staplers of all of the types described in
US 2004/004105 are known and have been used in the
art for many years. The unique feature of these staplers
that is claimed in US 2004/004105 is that the working
surfaces of the anvil and staple cartridge have comple-
mentary non-planar cross-sectional shapes.

[0015] Itisapurpose ofthe presentinventionto provide
a stapler device comprising a cartridge and an anvil lo-
cated respectively on the proximal and distal ends of an
articulation section in which the shape of the cartridge
and the anvil assist in bringing the parts of the stapler
into alignment for firing the staples, thus overcoming the
difficulties of the prior art.

[0016] Further purposes and advantages of this inven-
tion will appear as the description proceeds.

Summary of the Invention

[0017] Inafirstaspectthe presentinvention is directed
towards providing a stapling device comprised of an ar-
ticulation section, a staple cartridge containing staples
and parts of a staple-firing mechanism, and an anvil por-
tion. The cartridge is located at one end of the articulation
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section and the anvil portion is located at the other end.
The front surfaces of the anvil and the cartridge are
curved. When the articulation section is bent, bringing
the curved front surfaces of said anvil and the cartridge
opposite each other, the curved surfaces help to correct
transverse misalignment and to bring the anvil and the
cartridge into the correct working relationship.

[0018] In a preferred embodiment, the cartridge is lo-
cated at the proximal end of the articulation section and
the anvil is located at the distal end.

[0019] In all embodiments the staple firing system of
the stapler of the invention is arranged such that pulling
the firing cams in a longitudinal direction causes the sta-
ples to exit the cartridge in a direction at right angles to
the direction of motion of the cams.

[0020] The face of the cartridge is comprised of a
curved surface having a curvature that must match the
curvature of the front face of the anvil. The face of the
cartridge can be comprised of a single curved surface.
According to the invention , the center of curvature of the
cartridge face in the area of the array is lowered relative
to the center of curvature of the rest of the surface. This
results in a cartridge having a surface comprised of two
levels. The presence of the two levels assists in correct-
ing longitudinal misalignment.

[0021] In a preferred embodiment the staple cartridge
comprises a step structure in its curved face. The step
structure is a reflector of ultrasound radiation and com-
prises one element of an ultrasound positioning assem-
bly.

[0022] If a two-way articulation section is used, then
the preferred shape of the surface of the cartridge is a
section of a cylinder cut by a plane parallel to another
plane containing the cylinder’s longitudinal axis. For a
four-way articulation section a spherical shape is pre-
ferred for the surface of the cartridge.

[0023] In embodiments of the stapling device of the
invention the articulation section can be over-bent to
bring the anvil and the cartridge into a correct working
relationship.

[0024] All the above and other characteristics and ad-
vantages of the invention will be further understood
through the following illustrative and non-limitative de-
scription of preferred embodiments thereof, with refer-
ence to the appended drawings.

Brief Description of the Drawings

[0025]

- Fig. 1 is a schematic cross-sectional view showing
the fixed portion and the articulation section of an
endoscope, comprising a prior art stapler consisting
of an anvil and a staple cartridge;

- Fig. 2 shows the anvil and the cartridge of the inven-
tion in the aligned position during firing of the staples;

- Fig. 3 is a perspective view showing the anvil unit of
the inventionmounted in the distal tip ;
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- Fig. 4 is a perspective view showing the cartridge of
the invention;

- Fig. 5 is a bottom view of stapler cartridge of the
invention;

- Figs. 6, 7, and 8 are sectional views along planes A-
A, B-B, and C-C in Fig. 4 respectively;

- Fig. 9 and Fig. 10 are perspective views of an em-
bodiment of the cartridge of the invention comprising
the reflector component of the ultrasound positioning
assembly; and

- Fig. 11 shows the alignment of the ultrasound trans-
ducer and reflector when the stapler is ready for fir-

ing.

Detailed Description of Preferred Embodiments

[0026] Fig. 1is a schematic cross-sectional view of the
distal section of an endoscope 10 comprising the stapler
device disclosed in the above referenced WO 02/39909.
In the figure is shown the anvil section 12, located in the
distal tip 14 of the endoscope and the stapler cartridge
16, located in rigid section 18. Between distal tip 14 and
rigid section 18 is located the articulation section 20.
Parts of the stapler cartridge shown in Fig. 1 and de-
scribed in WO 02/39909 are: one of the firing cams 22,
astaple 24, and the corresponding staple pusher 26. One
of the screws 28 is shown screwed out of its storage
space in anvil 12 and into a receptacle 30 in cartridge 16
in order to enable the stapling to be carried out. Numeral
32 designates the firing cable that is attached to plunger
34 that is in turn connected to the cams in the staple
cartridge.

[0027] As described in WO 02/39909 with reference
to the GERD procedure, the endoscope is inserted into
the patient’s stomach through the esophagus with the
articulation section straight and, when it has been insert-
ed the proper depth, the articulation section is then bent
to carry out the fundoplacation. The correct functioning
of the device depends on the articulation section per-
forming precisely as designed to bring the two parts of
the stapler into the correct working relationship. The term
"correct working relationship" is understood herein to
mean that the anvil is brought into the exact position op-
posite the cartridge that will allow the locking screws to
be extended as shown in Fig. 1. This term also implies
that the correct distance is reached between the faces
of the anvil and the cartridge. Thus, when the correct
working relationship is achieved, the legs of the staples
will enter the depressions provided on the face of the
anvil and will be properly curled to hold the tissue being
stapled.

[0028] As a result of "wear and tear" of the parts that
make up the vertebra section, dirt or any foreign matter
enters the spaces (indicated by arrow 36 in Fig. 1) be-
tween some or all of the vertebrae, and the fact that it is
not possible to achieve the design goal of zero freedom
of motion of the vertebrae, especially in the transverse
direction, unwanted freedom of motion, or "play" often is
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discovered while working with the prior art staplers. The
result of play of this type is that upon activation of the
articulation cable until the articulation section is through
the designed 270 degrees, the anvil will not be in the
correct position facing the cartridge. The problem of mis-
alignment can be broken up into two components - one
component in the direction of the longitudinal axis of the
articulation section and the other componentin the trans-
verse direction. If the problem is misalignment in the lon-
gitudinal direction, then it can be overcome by continued
pulling on the articulation cable, bending the articulation
section slightly more than 270 degrees and using the
ultrasound positioning system to verify when the correct
working relationship is received.

[0029] Misalignmentinthe transverse direction cannot
be corrected by further bending of the articulation section.
If the problem is discovered during routine testing then
the vertebrae section must be taken apart and thorough-
ly, cleaned and inspected with damaged parts being re-
placed. This is a very time consuming and expensive
procedure and all the more so because of the large
number of cables, wires, fiber optics, irrigation channels,
etc. that pass through channels in the vertebrae from the
proximal end of the endoscope to the distal tip. If the
problem is discovered after the procedure has begun,
then the surgeon has two options. He can straighten the
articulation section and rebend it repeatedly until, by
"chance", the desired alignment is achieved or, if this
fails, he can withdraw the endoscope and begin again
with a different instrument if one is available.

[0030] The solution to the problem of incorrect align-
ment of the anvil and cartridge caused by inaccuracy in
the bending of the articulation section provided by the
present invention is to give the cartridge and anvil match-
ing curved surfaces which will interact to force the distal
tip of the endoscope towards proper alignment as the
articulation cables are pulled causing the front face of
the anvil to approach the face of the cartridge.

[0031] Fig. 2 shows the anvil unit 42 and the cartridge
40 of the invention in the correct working relationship
during firing of the staples. Replaceable cartridge 40 is
shown in the receptacle in the rigid section 18 of the en-
doscope provided for this purpose between the flexible
section of the insertion tube (not shown in the figure) and
the articulation section 20. Replaceable anvil unit 42 is
in the receptacle provided in distal tip 14 of the endo-
scope, located at the distal end of articulation section 20.
For illustrative purposes, one of the staples 24 that has
been ejected from the cartridge and whose legs have
been curled against the face of the anvil is shown in the
figure.

[0032] Fig. 3is aperspective view showing a preferred
embodiment of the anvil unit 42 of the invention. The anvil
unit 42 fits into the socket on distal tip 14 in such a way
that it projects beyond the distal face 60 of distal tip 14.
Shown on the curved face of the anvil unit 42 are the
depressions 64 in which the legs of the staples are curled.
The two locking screws 28 are shown partially extended.
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The cover plates on the proximal part of the distal tip 14
have beenremoved revealing some of the channels lead-
ing to the endoscope devices and accessories located
on distal face 60 and to the interface 62 with the most
distal vertebra of the articulation section. With the excep-
tion of ultrasound transducer 66, none of these elements
or the mechanism for advancing and withdrawing screws
28, some of which is contained in distal tip 14 and some
of which is contained in anvil unit 42, are relevant to the
present invention and therefore will not be described
herein.

[0033] According to the invention, the face of the car-
tridge is comprised of a smooth curved surface having a
curvature that matches the curvature of the front face of
the anvil.

[0034] Fig. 4is a perspective view showing a preferred
embodiment of the cartridge 40 of the invention. The bold
arrow in the figure (as well as in Figs. 5 to 8) indicates
the distal direction. For purposes of illustrating the inven-
tion, a cartridge from which one array comprising five
staples is ejected is described herein. It will, however, be
understood by skilled persons that arrays having a dif-
ferent number of staples, cartridges having more than
one array, and, ifmore than one array is present, indexing
means can be provided within the framework of the
present invention for example by making use mutatis
mutandis of the teachings of WO 02/39909.

[0035] The parts of the firing mechanism that are lo-
cated within the cartridge and the interaction between
them for firing the staples are similar to those described
in WO 02/39909 and the description in this publication
applies mutandis mutatis to the presentinvention as well.
The maijor difference between the prior art cartridge and
that of the present invention is the curved surface of the
face of the cartridge of the invention. In order for the sta-
ples to be ejected from the cartridge perpendicular to the
curved surface, the stored staples, the cams, etc. of the
firing mechanism must be arranged at angles to each
otherand notin parallel planes as in the prior art. Because
of the limitations on the diameter of the endoscope, the
arc length of the curved surface of the cartridge is not
large enough to allow the storage of two staples side-by-
side at the correct angle. Changing the configuration of
the array such that the staples are separated from each
other in the longitudinal direction can solve this problem.
Choosing this solution however will lead to the undesir-
able result of requiring a longer cartridge and, therefore
a longer rigid section for the endoscope.

[0036] The solution chosen according to the invention
is to lower the center of curvature of the cartridge face in
the area of the array relative to the center of curvature
of the rest of the surface. This solution results in the two-
level design shown in the figures and described herein-
below. The two-level design not only allows for efficient
storage and firing of the staples but also simplifies the
process of bringing the two parts of the stapler into correct
working relationship as will be described hereinbelow.
[0037] Referring to the figures, it can be seen that the
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curved surface of the cartridge 40 that faces the anvil 42
comprises two levels. Upper level 50 comprises two sec-
tions that are located at the proximal and distal ends of
cartridge 40 and lower level 52 is located in the center
of the cartridge above the array of staples. The lower
level 52 has a length L a little longer than the width of the
anvil face (see Fig. 3) in order to accommodate the layers
of tissue that are compressed between them. Shown in
lower level 52 are the slots 44 through which the staples
24 of the array are ejected and the two bores 46 with
their beveled entrances 48 into which the locking screws
enter. The interfaces between the two sections of upper
level 50 and lower level 52 are the two sloping walls 54.
[0038] Fig. 5 is a bottom view of stapler cartridge 40
of the invention. The cams fit into slots 70, 72 is the cross
member to which all of the cams are attached and which
isinturn connectedtothe plunger 34 (see Fig. 1), numeral
74 designates the slots into which the staple pushers fit,
and 24 designates a staple. Itis to be noted that the cams
are aligned in a direction parallel to the longitudinal axis
of the cartridge and the staple pushers and the staples
are stored in the cartridge at right angles to the cams. As
aresult of this arrangement, the staples exit the cartridge
in a direction transverse to the longitudinal motion of the
cams caused by pulling on the plunger.

[0039] Figs. 6, 7, and 8 are sectional views along
planes A-A, B-B, and C-C in Fig. 4 respectively. Shown
in these figures are the cams 22, cross member 72, and
staple pushers 76. The staples have been omitted for
clarity. In Fig. 6 is shown clearly the two levels 50 and
52 of the surface of the cartridge 40 and the inclined wall
54 that connects them. Also seen in this figure is the
beveled entrance 48 to the bores 46 into which the locking
screws are threaded. The slope of the beveled entrance
helps to make the final adjustment of the alignment be-
tween the parts of the stapler, since the advancing screws
will move down the slope into the bore, pulling the anvil
into the precise position relative to the array of staples
that is required for firing.

[0040] Fig. 9 and Fig. 10 are perspective views of an
embodiment of the cartridge of the invention comprising
the reflector component of the ultrasound positioning as-
sembly. A portion of the proximal section of upper level
50 is removed to form recess 78. Two parallel horizontal
planar "steps" 80 are created in recess 78. Steps 80 are
reflectors that are used to make the ultrasound meas-
urements as described in the above referenced Interna-
tional Patent Application WO 02/068988. It is to be noted
that except for the step 80, all the edges of the anvil and
cartridge, and especially those of recess 78, are "round-
ed" to minimize injury to the tissue that is clamped be-
tween the cartridge and the anvil.

[0041] Fig. 11 shows the alignment of the ultrasound
transducer 66 and reflector 80 when the stapler is ready
for firing. The tissue to be stapled is not shown to allow
a clear view showing the relative alignment of the anvil
42 and cartridge 40.

[0042] Both the anvil and the cartridge can be made
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for one-time use, after which they are discarded, or for
multiple uses, in which case the cartridge must be re-
loaded with a new array of staples after each use. They
can be made of any suitable material known to the art
such as stainless steel or plastic. For medical applica-
tions the material should be biocompatible, that is it
should not cause any irritation to any tissue with which
it comes into contact. The bores in the cartridge can be
threaded to receive the locking screws or, in the case of
plastic cartridges, the bores can be smooth to be used
with self-tapping screws.

[0043] In principle, the surfaces of the anvil and the
cartridge can be of any shape as long as they are match-
ing. The preferred curvature for use with a two-way ar-
ticulation section as described hereinabove, i.e. one that
can bend and unbend in a single plane, is a section of a
cylinder cut by a plane parallel to a plane containing its
axis. For use with a four-way articulation section, i.e. one
that can be bentand unbentin two mutually perpendicular
planes, a spherical shape is preferred.

[0044] Referring to Figs. 1to 4, it can be seen how the
design of the anvil and cartridge of the invention aid in
proper alignment of the two elements of the stapler. Con-
sider first misalignment in the direction transverse to the
longitudinal axis of the cartridge. As the anvil approaches
the cartridge, then, the curved front face of the anvil be-
gins to press the intervening tissue against the front sur-
face of the cartridge. Continued force exerted on the ar-
ticulation cable will tend to force the anvil closer to the
cartridge. As a result of this force, the curved face of the
anvil will "feel the curvature" of the curved face of the
cartridge through the tissue and anvil to "slide down" the
cartridge face until alignment is achieved. The properties
of the tissue assist this process by reducing the frictional
force between the surfaces. The amount of transverse
misalignment that can be corrected by this method is
relatively large being essentially equal to half of the width
of the cartridge on either side of the correct alignment
position.

[0045] Along the direction of the longitudinal axis of
the cartridge/articulation section, the inaccuracy in the
bending sometimes results in the anvil "overshooting"
the cartridge. As described hereinabove, with prior art
staplers, this type of misalignment is corrected by exert-
ing force on the articulation cable to cause the articulation
section to continue bending and consequently the anvil
will slide on the surface of the cartridge. The ultrasound
positioning system is used to determine when the correct
alignment has been achieved. This procedure is very dif-
ficult to carry out because it requires the physician to
exertagreat deal of force, not only to bend the articulation
section but also to overcome the resistance of the layers
oftissue pressed between the anvil and cartridge. Further
he must constantly observe the ultrasound positioning
system while making very precise movements, and usu-
ally very small adjustments to the force exerted, in order
to guide the anvil into the correct working relationship
with the cartridge. Finally he must hold the position and
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execute the procedure of advancing the locking screws
and screwing them into the cartridge. In the case of the
prior art stapler, if there existed any freedom of motion
between any of the parts of the articulation section, then
attempting to correct for longitudinal misalignment in the
manner described, would invariably result in misalign-
ment in the transverse direction and it would not be pos-
sible to bring the two parts of the stapler into correct work-
ing relationship.

[0046] The interdependence of the longitudinal and
transverse alignment that exists for the prior art staplers
does not exist with the stapler of the invention. Once the
anvil is close enough to press the tissue over the surface
of the cartridge, the transverse alignment is maintained
by the curved surfaces of the cartridge and anvil, while
the anvil slides back and forth longitudinally on the sur-
face of the cartridge. According to the invention as shown
in the figures, the two-level design assists in achieving
longitudinal alignment since, as the articulation cable is
pulled, the anvil will slide along upper level 50 until it
reaches the sloping wall 54 and then "fall down" onto
lower level 52 in correct alignment, with its face opposite
the array of staples.

[0047] With the articulation section described in WO
02/39909, a bending force on the order of 15 to 20 Kg
must be exerted on the articulation cables to fully bend
the articulation section. The articulation section and cable
are designed for a maximum bending force of approxi-
mately 50 Kg and the articulation section designed to
allow it to be bent through an angle of greater than 270
degrees. The method of the present invention to correct
both transverse and longitudinal misalignment is to bend
the articulation section to approximately 270 degrees,
bringing the distal tip close to the front of the cartridge
and then exerting extra force, over-bending, i.e. bending
beyond 270 degrees the articulation section, and thereby
clamping the tissue and correcting misalignment as de-
scribed hereinabove.

[0048] Although embodiments of the invention have
been described by way of illustration, it will be understood
that the invention may be carried out with many varia-
tions, modifications, and adaptations, without departing
from or exceeding the scope of the claims.

Claims

1. Astaplingdevice comprised of an articulation section
(20), a staple cartridge (40) containing one or more
arrays of staples (24), two bores (46) associated with
each said array, and parts of a staple-firing mecha-
nism [22, 26], and an anvil portion (42) comprising
two locking screws (28), wherein said cartridge (40)
is located at one end of said articulation section (20)
and said anvil portion (42) is located at the other end
of said articulation section (20);
characterized in that:
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(a) the facing surfaces (60, 50) of said anvil (42)
and said cartridge (40) are curved surfaces hav-
ing matching curvatures such that, when said
articulation section (20) is bent bringing said
curved facing surfaces (60,50) of said anvil (42)
and said cartridge (40) close to each other, said
curved surfaces (60,50) help to correct trans-
verse misalignment; and

(b) the center of curvature of the cartridge face
(52) in the area of the array is lowered relative
to the center of curvature of the rest of the sur-
face (50), resulting in a surface having two levels
(50,52), said two levels (50,52) assisting in cor-
recting longitudinal misalignment; thereby
bringing said locking screws (28) in said anvil
(42) directly opposite said bores (46) in said car-
tridge (40), thereby bringing the parts of said sta-
pling device into the correct working relation-
ship.

A stapling device according to claim 1, wherein the
cartridge (40) is located at the proximal end of the
articulation section (20) and the anvil (42) is located
at the distal end of said articulation section (20).

A stapling device according to claim 1, further com-
prising a recess (78) and step (80) structure in the
curved face of the staple cartridge (40), wherein said
step structure (80) is a reflector of ultrasound radia-
tion that comprises one element of an ultrasound
positioning assembly usable to verify that the parts
of said stapling device are in the correct working re-
lationship.

A stapling device according to claim 1, wherein the
articulation section (20) is a two-way articulation sec-
tion and the surface of the anvil (42) is a section of
a right circular cylinder cut by a plane parallel to its
axis.

A stapling device according to claim 1, wherein the
articulation section 20 is a four-way articulation sec-
tion and the surface of the anvil (42) is spherical.

A stapling device according to claim 1, wherein the
articulation section (20) can be over-bent to bring
the anvil (42) and cartridge (40) of said stapling de-
vice into a correct working relationship.

A stapling device according to claim 1 further com-
prising a plunger (34), wherein the parts of the staple-
fiing mechanism comprise cams (22) and staple
pushers (26); wherein pulling on said plunger (34)
causes said cams (22) to move longitudinally in the
cartridge (40), said longitudinal movement causing
said staple pushers (26) to rise towards the curved
front surface (52) of said cartridge (40) and the sta-
ples (24) to exit said cartridge (40) in a direction at
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right angles to the direction of motion of said cams
(22).

Patentanspriiche

1.

Klammervorrichtung, umfassend einen Gelenkver-
bindungsabschnitt (20), eine Klammerkartusche
(40), welche eine oder mehrere Anordnungen von
Klammern (24), zwei jeder Anordnung zugeordnete
Bohrungen (46) und Teile eines Klammerabgabe-
mechanismus (22, 26) enthalt, und einen zwei Ver-
riegelungsschrauben (28) umfassenden Ambossa-
bschnitt (42), wobei die Kartusche (40) sich an einem
Ende des Gelenkverbindungsabschnitts (20) befin-
det und sich der Ambossabschnitt (42) an dem an-
deren Ende des Gelenkverbindungsabschnitts (20)
befindet, dadurch gekennzeichnet dass

(a) die gegeniiberliegenden Flachen (60, 50)
des Ambosses (42) und der Kartusche (40) ge-
krimmte Flachen sind, welche zueinander pas-
sende Krimmungen aufweisen, so dass dann,
wenn der Gelenkverbindungsabschnitt (20) ge-
bogen ist, wobei die gekrimmten gegeniberlie-
genden Flachen (60, 50) des Ambosses (42)
und der Kartusche (40) nah aneinander ge-
bracht werden, die gekrimmten Flachen (60,
50) dazu beitragen, eine transversale Fehlaus-
richtung zu korrigieren; und

(b) das Krimmungszentrum der Kartuschensei-
te (52) in dem Bereich der Anordnung relativ zu
dem Kriimmungszentrum von dem Rest der Fla-
che (50) abgesenkt ist, was zu einer zwei Ni-
veaus (50, 52) aufweisenden Flache fihrt, wo-
bei die beiden Niveaus (50, 52) eine Korrektur
einer Langs-Fehlausrichtung unterstitzen;

wodurch die Verriegelungsschrauben (28) in dem
Amboss (42) in eine Position direkt gegeniiber den
Bohrungen (46) in der Kartusche (40) gebracht wer-
den, wodurch die Teile der Klammervorrichtung in
die korrekte Arbeitsbeziehung gebracht werden.

Klammervorrichtung nach Anspruch 1, wobei die
Kartusche (40) sich an dem proximalen Ende des
Gelenkverbindungsabschnitts (20) befindet und sich
der Amboss (42) an dem distalen Ende des Gelenk-
verbindungsabschnitts (20) befindet.

Klammervorrichtung nach Anspruch 1, ferner um-
fassend eine Aussparung (78) und eine Stufenstruk-
tur (80) in der gekriimmten Flache der Klammerkar-
tusche (40), wobei die Stufenstruktur (80) ein Re-
flektor von Ultraschallstrahlung ist, welcher ein Ele-
ment einer Ultraschall-Positionierungsanordnung
umfasst, das dazu verwendbar ist zu verifizieren,
dass die Teile der Klammervorrichtung in der kor-
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rekten Arbeitsbeziehung stehen.

Klammervorrichtung nach Anspruch 1, wobei der
Gelenkverbindungsabschnitt (20) ein Zweiweg-Ge-
lenkverbindungsabschnitt ist und die Flache des
Ambosses (42) ein Abschnitt eines geraden (engl.:
right) kreisférmigen Zylinders ist, welcher von einer
zu seiner Achse parallelen Ebene geschnitten ist.

Klammervorrichtung nach Anspruch 1, wobei der
Gelenkverbindungsabschnitt (20) ein Vierweg-Ge-
lenkverbindungsabschnitt ist und die Flache des
Ambosses (42) kugelférmig ist.

Klammervorrichtung nach Anspruch 1, wobei der
Gelenkverbindungsabschnitt  (20) (bergebogen
werden kann, um den Amboss (42) und die Kartu-
sche (40) der Klammervorrichtung in eine korrekte
Arbeitsbeziehung zu bringen.

Klammervorrichtung nach Anspruch 1, ferner um-
fassend einen Kolben (34), wobei die Teile des
Klammerabgabemechanismus Nocken (22) und
Klammerschieber (26) umfassen; wobei ein Ziehen
an dem Kolben (34) bewirkt, dass die Nocken (22)
sich longitudinal in der Kartusche (40) bewegen, wo-
bei die longitudinale Bewegung bewirkt, dass sich
die Klammerschieber (26) in Richtung zu der ge-
krimmten Vorderflache (52) der Kartusche (40) er-
heben und die Klammem (24) die Kartusche (40) in
eine Richtung verlassen, welche in einem rechten
Winkel zu der Bewegungsrichtung der Nocken (22)
verlauft.

Revendications

Dispositif d’agrafage composé d’une section d’arti-
culation (20), d’'une cartouche d’agrafes (40) conte-
nant une ou plusieurs séries d’agrafes (24), de deux
alésages (46) associés a chaque dite série, et de
parties d’'un mécanisme de projection d’agrafe (22,
26), et d’une partie d’enclume (42) comprenant deux
vis de verrouillage (28), dans lequel ladite cartouche
(40) est située a une extrémité de ladite section d’ar-
ticulation (20) et ladite partie d’enclume (42) est si-
tuée a l'autre extrémité de ladite section d’articula-
tion (20) ;

caractérisé en ce que :

(a) les surfaces opposées (60, 50) de ladite en-
clume (42) et de ladite cartouche (40) sont des
surfaces incurvées possédant des courbures
correspondantes de sorte que, lorsque ladite
section d’articulation (20) est pliée, rapprochant
lesdites surfaces opposées incurvées (60, 50)
de ladite enclume (42) et de ladite cartouche
(40) 'une de I'autre, lesdites surfaces incurvées
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(60, 50) aident a corriger le désalignement
transversal ; et

(b) le centre de courbure de la face de cartouche
(52) dans la zone de la série est abaissé par
rapport au centre de courbure du reste de la
surface (50), ayant pour résultat une surface
possédant deux niveaux (50, 52), lesdits deux
niveaux (50, 52) aidant a corriger le désaligne-
ment longitudinal ;

mettant ainsi lesdites vis de verrouillage (28) dans
ladite enclume (42) directement en face desdits alé-
sages (46) dans ladite cartouche (40), mettant ainsi
les parties dudit dispositif d’agrafage dans la relation
de fonctionnement correcte.

Dispositif d’agrafage selon la revendication 1, dans
lequel la cartouche (40) est située a I'extrémité proxi-
male de la section d’articulation (20) et I'enclume
(42) est située a I'extrémité distale de ladite section
d’articulation (20).

Dispositif d’agrafage selon la revendication 1, com-
prenant en outre un évidement (78) et une structure
d’épaulement (80) dans la face incurvée de la car-
touche d’agrafes (40), dans lequel ladite structure
d’épaulement (80) est un réflecteur de rayonnement
d’ultrasons qui comprend un élément d’un ensemble
de positionnement a ultrasons utilisable pour vérifier
que les parties dudit dispositif d’agrafage sont dans
la relation de fonctionnement correcte.

Dispositif d’agrafage selon la revendication 1, dans
lequel la section d’articulation (20) est une section
d’articulation a deux directions et la surface de I'en-
clume (42) est une section d'un cylindre circulaire
droit coupé par un plan paralléle a son axe.

Dispositif d’agrafage selon la revendication 1, dans
lequel la section d’articulation (20) est une section
d’articulation a quatre directions et la surface de I'en-
clume (42) est sphérique.

Dispositif d’agrafage selon la revendication 1, dans
lequella section d’articulation (20) peut étre sur-pliée
pour mettre I'enclume (42) et la cartouche (40) dudit
dispositif d’agrafage dans une relation de fonction-
nement correcte.

Dispositif d’agrafage selon la revendication 1, com-
prenant en outre un piston plongeur (34), dans lequel
les parties du mécanisme de projection d’agrafe
comprennent des cames (22) et des poussoirs
d’agrafe (26) ; dans lequel la traction sur ledit piston
plongeur (34) fait en sorte que lesdites cames (22)
se déplacent longitudinalement dans la cartouche
(40), ledit mouvement longitudinal faisant en sorte
que lesdits poussoirs d’agrafe (26) se lévent vers la
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surface avant incurvée (52) de ladite cartouche (40)
et les agrafes (24) sortent de ladite cartouche (40)
dans une direction a angle droit par rapport a la di-
rection de mouvement desdites cames (22).
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