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Description

BACKGROUND OF THE INVENTION

[0001] Perforations in the walls of internal organs may
be naturally occurring, or formed intentionally or uninten-
tionally. In order to permanently close these perforations
and allow the tissue to properly heal, numerous medical
devices and methods have been developed employing
sutures, adhesives, clips, staples, anchors and the like.
Many of these devices typically employ one or more su-
tures, the strands of which must be brought together and
fixed in place in order to close the perforation.
[0002] Manually tying sutures strands together to close
a perforation can be very complex and time consuming.
For example, a significant level of skill and coordination
is required by the medical professional, especially when
the perforation and sutures are difficult to access within
the body, such as in endoscopic or laparoscopic proce-
dures. The numerous difficulties with manually tying su-
tures are well documented. In order to address these and
other issues of manual suture tying, various automatic
suture tying systems have been developed. Unfortunate-
ly, such automatic systems are often complex and costly,
difficult to use, and limited in the variety of situations
where they may be employed.
[0003] US 20031078598 A1 discloses a bioabsorbable
clip comprising two curved legs, wherein the proximal
ends thereof are connected to each other and the distal
ends thereof terminate at spikes. In the deployed config-
uration, the legs and spikes are drawn together and the
spikes extend in a longitudinal direction of the legs. Fur-
thermore, on each leg an engagement means projecting
inwardly is provided.
[0004] US 7 060 021 B1 discloses a clamp for com-
pressing an apical portion of a heart. The clamp compris-
es a plurality of prongs which spread outwardly to form
a conical configuration, wherein each prong has inwardly
projecting teeth at a distal end thereof. In the deployed
configuration the prongs are pressed inwardly so that the
teeth bite into the myocardium of the heart in order to
anchor the cramp.
[0005] US 2007/233187 A1 discloses a self-closing
medical staple including an elastically deformable body
having two longitudinal tines extending distally in a
straight manner from the body.
[0006] US 268 632 A discloses a needle-clamp for
drawing together gaping wounds. The clamp comprises
a plurality of needles which incline towards the centre.
The needles are anchored into the flesh on each side of
the part to be healed, drawn together and held by a
spring-pawl and ratchet.
[0007] DE 85 30 432 U1 discloses a clamp which is
designed like a conventional clothes peg.

BRIEF SUMMARY OF THE INVENTION

[0008] The present invention provides a surgical staple

for closing a perforation in tissue. The staple generally
includes a first prong having a first connector, a second
prong having a second connector. The first connector is
adjustable relative to the second connector such that the
first prong is translatable relative to the second prong.
Each of the first and second prongs includes a first end
defining a piercing tip. Translation of the first prong rel-
ative to the second prong draws the piercing tips into
close proximity. Each of the first and second prongs in-
cludes a second end opposite the first end, each of the
second ends extending outwardly to define a retaining
tip. According to one embodiment, the first ends of the
first and second prongs are curved, and preferably the
first and second prongs are oriented such that the first
ends curve towards each other. The first connecting
member is typically one of a rod in a first tube, and the
second connection member is typically one of a passage-
way formed in the second prong or a second tube sized
to receive the first connecting member.
[0009] The surgical staple constructed in accordance
with the teachings of the present invention, can be used
to provide a medical system for closing a perforation in
tissue. The medical system generally includes an endo-
scope having a channel and a tubular member fitted to
the endoscope. A carrier element extends along the ex-
terior surface and around the distal end of the tubular
member, and an elastic band is positioned on the carrier
element around the exterior surface of the tubular mem-
ber. A staple is positioned within the interior space of the
tubular member and includes a first prong spaced apart
from a second prong and translatable relative thereto.
An actuator extends through the channel of the endo-
scope and is connected to the carrier element. Proximal
retraction of the actuator delivers the elastic band beyond
the distal end of the tubular member, whereupon the elas-
tic band contracts. The elastic band engages the staple
when it contracts to translate the first and second prongs
towards each other.
[0010] The medical system may further include an ad-
vancing member extending to a channel of the endo-
scope and position to engage the staple. Distal transla-
tion of the advancing member causes distal translation
of the staple. The advancing member may be operably
connected to the actuator such that distal translation of
the advancing member is coordinated with proximal
translation of the actuator. The medical system may in-
clude one staple or includes a plurality of staples ar-
ranged in series within the tubular member and a plurality
of elastic bands positioned on the carrier element. The
plurality of staples are oriented such that their piercing
tips face distally for engaging the tissue.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a plan view of a medical system;
[0012] FIG. 2 is an end view of the medical system
depicted in FIG. 1;
[0013] FIG. 3 is a cross-sectional view of an end cap
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forming a portion of the medical system depicted in FIG.
1;
[0014] FIG. 4 is a side view of a surgical staple con-
structed in accordance with the teachings of the present
invention;
[0015] FIG. 5 is a side view similar to FIG. 4 showing
deployment of the surgical staple by the medical system
depicted in FIG. 1;
[0016] FIG. 6 is plan view showing deployment of a
plurality of surgical staples to cause a perforation in tis-
sue;
[0017] FIG. 7 is a side view, partially in cross section,
of an alternate embodiment of a surgical staple construct-
ed in accordance with the teachings of the present in-
vention;
[0018] FIG. 8 is a side view of an exemplary surgical
staple;
[0019] FIG. 9 is a side view of the medical system de-
picted in FIG. 1;
[0020] FIG. 10 is an end view of an alternate example
of the medical system depicted in FIG. 1;
[0021] FIG. 11 is a cross-sectional view of the medical
system depicted in FIG. 10; and
[0022] FIG. 12 is a top view of a series of surgical sta-
ples forming a part of the medical system depicted in
FIGS. 10 and 11.

DETAILED DESCRIPTION OF THE INVENTION

[0023] In the present application, the terms "proximal"
and "proximally" refer to a position, direction, or orienta-
tion that is generally towards a physician during a medical
procedure, while the terms "distal" and "distally" refer to
a position, direction, or orientation that is generally away
from the physician and towards a target site within a pat-
ent’s anatomy during a medical procedure. Thus, "prox-
imal" and "distal" portions of a device or bodily region
may depend on the point of entry for the procedure (e.g.,
percutaneously or laparoscopically or endoscopically).
[0024] Turning now to the figures, FIG. 1 is a plan view
of a medical system 20 for closing a perforation 14 in
tissue 12 (see FIG. 4). The medical system 20 generally
comprises an endoscope 24 having a distal end 26 and
a medical device 28 attached to the distal end 26 of the
endoscope 24. The medical device 28 includes an end
cap 30, best seen in the cross-sectional view of FIG. 3,
and can be adapted for a variety of different types of
scopes. The end cap 30 generally includes a tubular
member 32 defining an interior space 34, and a collar 36
affixed to the tubular member 32 and sized to receive the
endoscope 24 therein. It will be recognized that the end
cap 30, and in particular the tubular member 32, may be
connected to the endoscope 24 in various manners in-
cluding differently structured collars 36, friction fits, ad-
hesives and other mechanical attachment mechanisms.
Likewise, the tubular member 32 may have various con-
structions, including members that are somewhat solid,
so long as the member defines an interior space 34 sized

to receive a staple as further described hereinbelow. The
tubular member 32 generally includes a distal end 35 and
at least one slot 38. As best seen in FIGS. 1 and 2, the
tubular member 32 defines two slots 38 which are cir-
cumferentially spaced apart by about 180 degrees, and
extend proximally from the distal end 35 of the tubular
member 32.
[0025] The medical device 28 further includes a carrier
element 40 extending along the exterior surface of the
tubular member 32 and around the distal end 35 of the
tubular member 32. One or more elastic bands 42 are
positioned on the carrier element 40 and around the ex-
terior surface of the tubular member 32. The carrier ele-
ment 40 has been depicted as a strand 44 comprising a
thread or suture having a gripping member 46 formed
thereon, such as knot in the suture. It will be recognized
that numerous different types of carrier elements 40 may
be employed, such as other strings, tethers, fabrics,
strips of material, or tubular members which are sized to
receive and distally translate a plurality of bands 42. See,
for example, U.S. Patent Nos. 5,320,630 and 6,974,466.
[0026] One or more staples 50 are positioned within
the interior space 34 of the tubular member 32. As best
seen in FIG. 4, each staple 50 includes a first prong 52
and a second prong 54 which are spaced apart and trans-
latable relative to one another. The first and second
prongs 52, 54 include first ends 56, 58 and opposing
second ends 64, 66, respectively. The first ends 56, 58
define piercing tips 60,  which are shown are curved and
oriented to point towards the opposing prong 54, 52.
[0027] Disclosed herein are several ways to provide
adjustability to the staple 50 such that the first and second
prongs 52, 54 are translatable relative to one another. In
the embodiment depicted in FIG. 4, the first prong 52
includes a first connection member 70 while the second
prong 54 includes a second connection member 72. The
first connection member 70 is a rod or tube that is slidably
received by the second connection member 72. The sec-
ond connection member 72 has been depicted in the form
of a tube defining an interior lumen 74. The connection
members 70, 72 may be attached to the first and second
prongs 52, 54 in many different manners, such as by
mechanical fastening, welding, bonding, adhesives, in-
tegral formation (e.g. molding or casting) or the like.
[0028] As best seen in FIG. 1, the piercing tip 60 of the
first and second prongs 52, 54 are oriented within the
end cap 30 to face distally for piercing the tissue 12, as
shown in FIG. 4. As best seen in FIG. 2, each staple
extends through the slots 38 in the tubular member 32,
and more particularly the first and second connection
members 70, 72 each extend through one slot 38. As
such, the first and second connection members 70, 72
may be engaged by the bands 42 positioned around the
exterior of the end cap 30 and on the carrier element 40.
[0029] The endoscope 24 typically includes an acces-
sory channel 17, and the medical device 28 further in-
cludes an actuator extending through the channel 17 and
connected to the carrier element 40. Proximal retraction
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of the actuator 48 causes the carrier element 40 to move
distally over the exterior surface of the tubular member
32, which in turn delivers the elastic bands 42 beyond
the distal end 35 of the tubular member 32 and end cap
30. Similarly, because each staple 50 includes portions
extending through slots 38 and engaging the elastic
bands 42, the staples 50 are also moved distally beyond
the distal end 35 of the tubular member 32. Upon being
freed from the end cap 30, the elastic band 42 contracts,
and in particular engages the staple to translate the first
and second prongs 52, 54 towards each other. The sec-
ond ends 64, 66 of the first and second prongs 52, 54
may be curved, bent or otherwise extend outwardly to
define a retaining tip which is sized to receive and retain
the elastic band 40 on the staple 50.
[0030] Deployment of the medical system 20 and med-
ical device 28 generally includes delivering the endo-
scope 24 (having the medical device 28 attached thereto)
through the bodily lumen of a patient to a desired location
adjacent a perforation 14 formed in tissue 12. As shown
in FIG. 4, the medical system 20 may be advanced such
that the piercing tips 60 of the leading staple 50 engage
the tissue 12 on opposite sides of the perforation 14. The
endoscope 24 will typically include a visualization device
15 (FIG. 2) which can assist in placement of each staple
50. Then, the actuator 48 may be proximally retracted to
pull the carrier element 40 around the distal end 35 of
the tubular member 32, and likewise carry with it an elas-
tic band 42. Distal movement of the elastic band 42 will
cause distal movement of the staple 50, embedding or
further embedding the prongs 52, 54 of the staple 50 into
the tissue 12. Once the elastic band 42 has passed be-
yond the distal end 35 of the tubular member 32, its nat-
ural elasticity causes it to contract. Based on the relative
positioning of the elastic band 42 and the prongs 52, 54
of the staple 50, contraction of the elastic band 42 causes
the first and second prongs 52, 54 to be drawn closer
together as shown in FIG. 5. As depicted, the second
connection member 72 slidably received the first connec-
tion member 70, such that the first and second prongs
52, 54 linear translate relative to one another and draw
the perforation 14 closed. As shown in the top view of
FIG. 6, a plurality of staples 50 may be deployed along
a perforation 14 to close the perforation 14 along its entire
length. In this manner, the perforation in tissue may be
reliably closed without the need for sutures or other de-
vices.
[0031] One alternate embodiment of a surgical staple
150 is shown in FIG. 7. In this embodiment, the staple
150 again includes a first prong 152 and a second prong
154 defining first ends 156, 158 having piercing tips 160,
162. In this embodiment, it will be seen that the piercing
tips 160, 162 are not curved to face towards each other,
but generally face parallel to one another, and when load-
ed in the end cap 30 are distally facing. The second ends
164,166 of the first and second prongs 152, 154 again
flare outwardly to retain the elastic band thereon. It can
also been seen in this embodiment the first connection

member 170 is a rod connected to the first prong 152,
while the second connection 172 is a  passageway
formed in the second prong 154. The passageway 172
is sized to slidably receive the rod 170 of the first prong
152. Finally, it will also be noted that spring 175 may be
provided between the first and second prongs 152, 154
to bias the two elements apart, thereby promoting place-
ment of each piercing tip 160, 162 on opposing sides of
a perforation 14.
[0032] An exemplary surgical staple 250 has been de-
picted in FIG. 8. In this example, the first prong 252 and
second prong 254 have a shape similar to the embodi-
ment of FIGS. 1-6, including first ends defining piercing
tips 260, 262 and opposing second ends 264, 266. In this
example, the first connection member 270 and second
connection member 272 are hinged portions which are
pivotally connected about a pivot 274. As such, the first
prong 252 and second 254 are pivotable relative to one
another to open and close the space between the piercing
tips 260, 262. Similar to the embodiment of FIG. 7, a
spring 275 or other biasing element may be located be-
tween the first and second prongs 252, 254 (or located
between the first and second connection member 270,
272) to bias the prongs 252, 254 away from one another.
A scissor like pivot may also be used.
[0033] As shown in FIGS. 9-11, the medical system 20
is also subject to several variations. In FIG. 9, the endo-
scope 24 is shown having a handle assembly 18 and a
port for the accessory channel 17. In particular, the ac-
tuator 48 extends through the accessory channel 17 and
a control knob 19 is connected to the actuator 48 for
winding it up on a spool connected to the knob 19 (or the
knob 19 forms a spool). In a related example shown in
FIGS. 10 and 11, a medical system 320 and medical
device 328 include all of the elements of previously dis-
cussed examples, including an end cap 330 and a carrier
element 340 positioned along the exterior surface of tube
332. The carrier element receives a plurality of elastic
bands 342 positioned within recesses formed between
engaging elements 346 of the carrier element 340. In this
example, the medical system 320 further includes an ad-
vancing member 380 having a pusher 382 with a forked
distal end defined by tines 384, 386 which are structured
to extend around a staple 350 and in particular the con-
nector 370 of the staple 350. In this example, the advanc-
ing member 380 and actuating member 348 are connect-
ed together such that proximal
[0034] retraction of the actuating member 348 causes
distal advancement of the advancing member 380. As
shown in FIG. 10, these elements may be connected
through the control knob 319 such that operation of the
control knob 319 coordinates the movement of the carrier
element 340 and elastic bands 342 relative to the ad-
vancing member 380 in the staple 350.
[0035] Finally, and as shown in FIG. 12, a series of
staples 50 may be placed in series such that the first
ends 56, 58 of the prongs 52, 54 abut against the second
ends 64, 66 of the adjacent staple 50. In this manner, a
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single advancing member, such as the advancing mem-
ber 380 shown in FIGS. 10 and 11, may be used to press
upon one end of the series of staples 50 to translate the
entire series of staples 50 distally for placement in the
tissue 12 enclosure of the perforation 14.
[0036] The foregoing description of various embodi-
ments of the invention has been presented for purposes
of illustration and description. It is not intended to be ex-
haustive or to limit the invention to the precise embodi-
ments disclosed. Numerous modifications or variations
are possible in light of the above teachings. The embod-
iments discussed were chosen and described to provide
the best illustration of the principles of the invention and
its practical application to thereby enable one of ordinary
skill in the art to utilize the invention in various embodi-
ments and with various modifications as are suited to the
particular use contemplated. All such modifications and
variations are within the scope of the invention as deter-
mined by the appended claims.

Claims

1. A surgical staple (50, 150, 350) for closing a perfo-
ration in tissue, the staple (50, 150, 350) intended to
be held closed by a band (42, 342), the staple (50,
150, 350) comprising:

a first prong (52, 152) having a first connection
member (70, 170, 370) attached thereto, the first
prong (52, 152) including a first end (56, 156)
defining a piercing tip (60, 160) structured to
pierce tissue;
a second prong (54, 154) having a second con-
nection member (72, 172) attached thereto,
the second prong (54, 154) including a first end
(58, 158) defining a piercing tip (60, 162) struc-
tured to pierce tissue;
the first connection member (70, 170, 370) ad-
justable relative to the second connection
member (72, 172) such that the first prong (52,
152) is guided in translation relative to the sec-
ond prong (54, 154) to draw the piercing tips (60,
160; 60, 162) into close proximity; and
each of the first (52, 152) and second (54, 154)
prongs including a second end (64, 164; 66, 166)
opposite the first end (56, 156; 58, 158), wherein
each of the second ends (64, 164; 66, 166)
project laterally away to define a retaining tip for
retaining the band (42, 342).

2. The surgical staple (50) of claim 1, wherein the first
ends (56; 58) of the first (52) and second (54) prongs
are curved, and wherein first (52) and second (54)
prongs are oriented such that the first ends (56; 58)
of the first (52) and second (54) prongs curve towards
each other.

3. The surgical staple (50, 150) of claim 1, wherein the
first (70, 170) and second (72, 172) connection mem-
bers extend laterally away from the first (52, 152)
and second (54, 154) prongs, respectively.

4. The surgical staple (50, 150) of claim 3, wherein the
first (70, 170) and second (72, 172) connection mem-
bers project laterally beyond the first ends (56, 156;
58, 158) and the second ends (64, 164; 66, 166) of
the first (52, 152) and second (54, 154) prongs, re-
spectively.

5. The surgical staple (150) of claim 1, wherein the first
connection member (170) is a rod and the second
connection member (172) is a passageway formed
in the second prong (154).

6. The surgical staple (50) of claim 1, wherein the first
connection member (70) is one of a rod and a first
tube, and wherein the second connection member
(72) is a second tube sized to receive the first con-
nection member (70).

7. The surgical staple (150) of claim 1, wherein the first
(152) and second (154) prongs are biased away from
each other.

Patentansprüche

1. Chirurgische Klammer (50, 150, 350) zum Verschlie-
ßen einer Perforation in Gewebe, wobei die Klammer
(50, 150, 350) dazu vorgesehen ist, von einem Band
(42, 342) geschlossen gehalten zu werden, wobei
die Klammer (50, 150, 350) aufweist:

einen ersten Schenkel (52, 152) mit einem daran
befestigten ersten Verbindungselement (70,
170, 370), wobei der erste Schenkel (52, 152)
ein erstes Ende (56, 156) aufweist, das eine Ein-
stichspitze (60,160) definiert, die derart ausge-
bildet ist, um Gewebe zu durchstechen;
einen zweiten Schenkel (54, 154) mit einem dar-
an befestigten zweiten Verbindungselement
(72,172), wobei der zweite Schenkel (54, 154)
ein erstes Ende (58, 158) aufweist, das eine Ein-
stichspitze (60,162) definiert, die derart ausge-
bildet ist, um Gewebe zu durchstechen;
wobei das erste Verbindungselement (70, 170,
370) relativ zum zweiten Verbindungselement
(72, 172) verstellbar ist, sodass der erste Schen-
kel (52, 152) relativ zum zweiten Schenkel (54,
154) translatorisch geführt ist, um die Einstich-
spitzen (60, 160; 60, 162) in unmittelbare Nähe
zueinander zu ziehen; und
wobei sowohl der erste (52,152) als auch der
zweite (54, 154) Schenkel ein zweites Ende (64,
164; 66, 166) gegenüber dem ersten Ende (56,
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156; 58, 158) aufweist,
wobei jedes der zweiten Enden (64, 164; 66,
166) seitlich abragt, um eine Haltespitze zum
Zurückhalten des Bands (42, 342) zu definieren.

2. Chirurgische Klammer (50) nach Anspruch 1, wobei
die ersten Enden (56; 58) des ersten (52) und zwei-
ten (54) Schenkels gekrümmt sind und wobei der
erste (52) und zweite (54) Schenkel derart orientiert
sind, dass die ersten Enden (56; 58) des ersten (52)
und zweiten (54) Schenkels zueinander gekrümmt
sind.

3. Chirurgische Klammer (50, 150) nach Anspruch 1,
wobei das erste (70, 170) und zweite (72, 172) Ver-
bindungselement sich jeweils seitlich von dem er-
sten (52, 152) und zweiten (54, 154) Schenkel weg
erstrecken.

4. Chirurgische Klammer (50, 150) nach Anspruch 3,
wobei das erste (70, 170) und zweite (72, 172) Ver-
bindungselement jeweils seitlich über die ersten En-
den (56, 156; 58, 158) und zweiten Enden (64, 164;
66, 166) des ersten (52, 152) und zweiten (54, 154)
Schenkels hinausragen.

5. Chirurgische Klammer (150) nach Anspruch 1, wo-
bei das erste Verbindungselement (170) ein Stab ist
und das zweite Verbindungselement (172) ein
Durchgang ist, der in dem zweiten Schenkel (154)
ausgebildet ist.

6. Chirurgische Klammer (50) nach Anspruch 1, wobei
das erste Verbindungselement (70) ein Stab oder
ein erstes Rohr ist und wobei das zweite Verbin-
dungselement (72) ein zweites Rohr ist, ausreichend
groß, um das erste Verbindungselement (70) aufzu-
nehmen.

7. Chirurgische Klammer (150) nach Anspruch 1, wo-
bei der erste (152) und zweite (154) Schenkel von-
einander weg vorgespannt sind.

Revendications

1. Agrafe chirurgicale (50, 150, 350) pour fermer une
perforation dans des tissus, l’agrafe (50, 150, 350)
étant destinée à être maintenue fermée par une ban-
de (42, 342), l’agrafe (50, 150, 350) comprenant :

une première branche (52, 152) ayant un pre-
mier organe de connexion (70, 170, 370) attaché
à celle-ci, la première branche (52, 152) com-
portant une première extrémité (56, 156) défi-
nissant une pointe de perçage (60, 160) struc-
turée de manière à percer des tissus ;
une deuxième branche (54, 154) ayant un

deuxième organe de connexion (72, 172) atta-
ché à celle-ci,
la deuxième branche (54, 154) comportant une
première extrémité (58, 158) définissant une
pointe de perçage (60, 162) structurée de ma-
nière à percer des tissus ;
le premier organe de connexion (70, 170, 370)
pouvant être ajusté par rapport au deuxième or-
gane de connexion (72, 172) de telle sorte que
la première branche (52, 152) soit guidée en
translation par rapport à la deuxième branche
(54, 154) afin de rapprocher les pointes de per-
çage (60, 160 ; 60, 162) à proximité rapprochée
l’une de l’autre ; et
chacune des première (52, 152) et deuxième
(54, 154) branches comportant une deuxième
extrémité (64, 164 ; 66, 166) opposée à la pre-
mière  extrémité (56, 156 ; 58, 158), chacune
des deuxièmes extrémités (64, 164 ; 66, 166)
faisant saillie latéralement à l’écart l’une de
l’autre pour définir une pointe de retenue pour
retenir la bande (42, 342).

2. Agrafe chirurgicale (50) selon la revendication 1,
dans laquelle les premières extrémités (56 ; 58) des
première (52) et deuxième (54) branches sont re-
courbées et les première (52) et deuxième (54) bran-
ches sont orientées de telle sorte que les premières
extrémités (56 ; 58) des première (52) et deuxième
(54) branches soient incurvées l’une vers l’autre.

3. Agrafe chirurgicale (50, 150) selon la revendication
1, dans laquelle les premier (70, 170) et deuxième
(72, 172) organes de connexion s’étendent latérale-
ment à l’écart des première (52, 152) et deuxième
(54, 154) branches, respectivement.

4. Agrafe chirurgicale (50, 150) selon la revendication
3, dans laquelle les premier (70, 170) et deuxième
(72, 172) organes de connexion font saillie latérale-
ment au-delà des premières extrémités (56, 156 ;
58, 158) et des deuxièmes extrémités (64, 164 ; 66,
166) des première (52, 152) et deuxième (54, 154)
branches, respectivement.

5. Agrafe chirurgicale (150) selon la revendication 1,
dans laquelle le premier organe de connexion (170)
est une tige et le deuxième organe de connexion
(172) est un passage formé dans la deuxième bran-
che (154).

6. Agrafe chirurgicale (50) selon la revendication 1,
dans laquelle le premier organe de connexion (70)
est une tige ou un premier tube, et dans laquelle le
deuxième organe de connexion (72) est un deuxiè-
me tube dimensionné de manière à recevoir le pre-
mier organe de connexion (70).
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7. Agrafe chirurgicale (150) selon la revendication 1,
dans laquelle les première (152) et deuxième (154)
branches sont précontraintes à l’écart l’une de
l’autre.
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