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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates generally to med-
ical systems for suturing tissue, such as for endoscopi-
cally suturing perforations in tissue.

BACKGROUND OF THE INVENTION

[0002] Openings or perforations in the walls of internal
organs and vessels may be naturally occurring, or formed
intentionally or unintentionally. These openings may be
used to gain access to adjacent structures of the body,
such techniques being commonly referred to as translu-
minal procedures. For example, culdoscopy was devel-
oped over 70 years ago, and Involves transvaginally ac-
cessing the peritoneal cavity by forming an opening in
the cul de sac. This access to the peritoneal cavity allows
medical professionals to visually inspect numerous an-
atomical structures, as well as perform various proce-
dures such as biopsies or other operations, such as tubal
ligation. Many transluminal procedures for gaining ac-
cess to various body cavities using other bodily lumens
have also been developed. Natural orifices such as the
mouth, nose, ear, anus or vagina may provide access to
such bodily lumens and cavities. The bodily lumen(s) of
the gastrointestinal tract are often endoscopically ex-
plored and can be utilized to provide access to the peri-
toneal cavity and other body cavities, all in a minimally
invasive manner.

[0003] Compared to traditional open surgery or lapar-
oscopic surgery, transluminal procedures are less inva-
sive by eliminating abdominal incisions (or other exterior
incisions) and incision related complications, while also
reducing postoperative recovery time, reducing pain, and
improving cosmetic appearance. At the same time, there
remain challenges to transluminal procedures, including
providing a suitable conduit to the openings and body
cavities, robust medical devices that are maneuverable
via the conduit and operable within the body cavity, ste-
rility of the conduit, maintaining insufflation of the body
cavity, proper closure of the opening, and prevention of
infection. For example, when an opening is formed in a
bodily wall of the gastrointestinal tract, such as in the
stomach or intestines, spillage of the stomach contents,
intestinal contents or other bodily fluids into the adjacent
body cavity can occur. Travel of bacteria laden fluids out-
side of the gastrointestinal tract may cause unwanted
and sometimes deadly infection.

[0004] In order to permanently close naturally occur-
ring, intentionally or unintentionally formed perforations
and allow the tissue to properly heal, numerous medical
devices and methods have been developed employing
sutures, adhesives, clips, tissue anchors and the like.
One such class of devices aims to endoscopically close
perforations, such as those within the gastrointestinal
tract. Accordingly, various medical devices have been
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proposed that attach to the endoscope to facilitate per-
foration closure. Some of these medical devices employ
suction to orient the tissue for suturing or anchor place-
ment, while others require the use of tissue graspers or
other devices to orient the tissue.

[0005] Forexample, US 2005/090709 A1 discloses an
endoscope for treatment in a body cavity comprising an
observing optical unit and a unit inserting tool having a
unit inserting channel, in which the observing optical unit
is inserted, as well as a treatment tool inserting channel
in which a treatment tool is inserted.

[0006] WO 93/01750 A discloses a surgical stitching
instrument for minimally invasive surgery which is actu-
ated via a pair of gripping tongs on the proximal end and
which comprises a displaceable mouthpiece and a sta-
tionary mouthpiece, each having a clamping device. A
needle is retained by the clamping devices at one or both
ends. The clamping devices are effected via a foot-pedal
switch.

BRIEF SUMMARY OF THE INVENTION

[0007] The object of the presentinvention is to provide
medical systems for suturing a perforation in tissue, that
may be used endoscopically and/or laparoscopically,
and that offer simple, reliable and controllable placement
of sutures around a perforation for complete closure
thereof This object is solved by the features of claim 1.
One embodiment of a medical system, constructed in
accordance with the teachings of the present invention,
generally includes an endoscope, an endcap, a needle,
a suture, a first grip system and a second grip system.
The endoscope has a working channel and defines a
longitudinal axis. The endcap is fitted to a distal end of
the endoscope. The needle has first and second oppos-
ing ends, and a suture is attached to the needle. The first
grip system is slidably connected to the endcap for lon-
gitudinal translating and structured to selectively engage
the needle. The second grip system is structured to se-
lectively engage the needle, and slidably passes through
one of the endcap and the working channel of the endo-
scope. The first grip system and second grip system are
configured for relative longitudinal translation to selec-
tively pass the needle between the first and second grip
systems.

[0008] The second grip system includes a control
member for longitudinal translation extending through
the working channel of the endoscope. The first grip sys-
tem and the second grip system have an adjustable grip-
ping force. The first and second grip systems are longi-
tudinally spaced apart and define a suture area therebe-
tween. The grip systems preferably include an adjustable
opening having a natural state that is sized to engage
the needle, and which are manually adjustable to reduce
the size of the adjustable opening.

[0009] The endcap defines an interior space sized to
receive a distal end of the endoscope. The first grip sys-
tem is structured to selectively engage the needle with a
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predetermined first gripping force, while a second grip
system is longitudinally spaced from the first grip system
and structured to selectively engage the needle with a
second gripping force. The second grip system has an
adjustable gripping force to modify the second gripping
force between a first level and a second level.

[0010] The second level of the second gripping force
is greater than the first gripping force. The first level of
the second gripping force is lower than the first gripping
force. The first grip system may be a plate defining an
adjustable opening. The first grip system may also in-
clude a pair of wires defining an adjustable space ther-
ebetween. The second grip system may include a collet
having gripping fingers, adjustable forceps or other struc-
tures providing an adjustable gripping force. The endcap
preferably includes support structures for guiding the
needle and/or guiding the slidable movement of the first
grip system and/or the second grip system.

[0011] In one embodiment of a method for passing a
needle, a medical system as described above is provid-
ed. The endcap of the medical system is is fitted to a
distal end of the endoscope, unless itis integrally formed
therewith. The medical system is introduced to a first site
proximate the perforation, wherein the first grip system
is on a first side of the tissue and the second grip system
is on a second side of the tissue. The first and second
grip systems are translated relative to one another to
pass the needle and suture from the first grip system,
through the tissue, to the second grip system. The med-
ical system is moved to a second site proximate the per-
foration, and the first and second grip systems are again
translated relative to one another to pass the needle and
suture from the second grip system, through the tissue
to the first grip system. The step of passing the suture
through the tissue may be performed without withdrawing
the medical system from a location proximate the perfo-
ration. The suture is passed through the tissue in a
purse-string fashion. The method also includes position-
ing the needle within the first grip system, and translating
the first and second grip systems relative to one another
to position the needle within the second grip system. The
gripping force of the second grip system is then adjusted
to exceed the first gripping force, and the first and second
grip systems are translated relative to one another to
pass the needle from the first grip system to the second
grip system. The gripping force of the second grip system
is adjusted to be less than the first gripping force, and
the first and second grip systems are translated relative
to one another to pass the needle from the second grip
system to the first grip system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings incorporated in
and forming a part of the specification illustrate several
aspects of the present invention, and together with the
description serve to explain the principles of the inven-
tion. In the drawings:
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[0013] FIG. 1isa perspective view of a medical system
constructed in accordance to the teachings of the present
invention;

[0014] FIG. 2 is a perspective view of a portion of the
medical system depicted in FIG. 1;

[0015] FIG. 3 is a perspective view of a portion of the
medical system depicted in FIG. 1;

[0016] FIG. 4 is a perspective view of a portion of the
medical system depicted in FIG. 1;

[0017] FIG. 5is a side view of a needle forming a por-
tion of the medical system depicted in FIG. 1;

[0018] FIG. 6 is a perspective view of a portion of the
medical system depicted in FIG. 1;

[0019] FIG. 7 is cross-sectional view of a portion of the
medical system depicted in FIGS. 1 and 6;

[0020] FIGS. 8-13 are front views, partially in
cross-section, illustrating a method of employing the
medical system depicted in FIG. 1;

[0021] FIG. 14 is a plan view of tissue having a perfo-
ration being sutured using the medical system depicted
in FIGS. 1-13;

[0022] FIG. 15 is a cross-sectional view showing clo-
sure of the perforation and tissue depicted in FIG. 14;
[0023] FIG. 16 is a front view of an alternate embodi-
ment of the needle depicted in FIG. 5;

[0024] FIG. 17 is a plan view showing an alternate em-
bodiment of a portion of the medical system depicted in
FIGS. 3 and 4;

[0025] FIG. 18 is a perspective view of an alternate
embodiment of a portion of the medical system depicted
in FIGS. 6 and 7;

[0026] FIG. 19 is a perspective view showing an alter-
nate embodiment of a portion of the medical system de-
picted in FIG. 3;

[0027] FIG. 20 is a perspective view showing another
alternate embodiment of a portion of the medical system
depicted in FIG. 3; and

[0028] FIG. 21 is a plan view of FIG. 20.

DETAILED DESCRIPTION OF THE INVENTION

[0029] Theterms"proximal"and "distal"asused herein
are intended to have areference pointrelative to the user.
Specifically, throughout the specification, the terms "dis-
tal" and "distally" shall denote a position, direction, or
orientation that is generally away from the user, and the
terms "proximal" and "proximally" shall denote a position,
direction, or orientation that is generally towards the user.
[0030] Turning now to the figures, FIGS. 1-3 depict a
medical system 20 for suturing closed a perforation 14
in tissue 12 (shown in FIGS. 11-14), constructed in ac-
cordance with the teachings of the presentinvention. The
medical system 20 generally comprises an endoscope
22 and a medical device 24 adapted for use with the
endoscope 22. The endoscope 22 may be any scope
known to those skilled in the art, and therefore may have
various lengths, diameters and functionality. The endo-
scope 22 generally defines a central axis 10 which ex-
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tends in a longitudinal direction. The medical device 24
generally includes an endcap 26, a needle 28, a distal
grip system 30 (or first grip system) and a proximal grip
system (or second grip system). The distal and proximal
grip systems 30, 32 are longitudinally spaced apart to
define a suturing area 34. As will be later described with
reference to FIGS. 8-13, tissue 12 is positioned within
the suturing area 34, and the needle 28 is passed through
the tissue 12, back-and-forth between the distal grip sys-
tem 30 and the proximal grip system. A suture 36 is con-
nected to the needle 28 such that the suture 36 is repeat-
edly passed through the tissue 12. In particular, the su-
ture 36 is preferably woven through the tissue 12 around
the perforation 14 in the tissue 12, whereby one end or
both ends of the suture 36 may be used to draw the per-
foration 14 closed.

[0031] With reference to FIGS. 1 and 2, the endcap 26
includes a tubular body 38 defining an interior cavity 40
sized to be fitted on a distal end of the endoscope 22.
The endcap 26 may be structured to frictionally engage
the endoscope 22 for selective retention of the endcap
26 on the endoscope 22, although other means for con-
necting the endcap 26 to the endoscope 22 may be em-
ployed, as is known in the art. The endoscope 22 and
medical device 24 are therefore adapted to be traversed
through the body of a patient in this connected configu-
ration shown in the figures.

[0032] AsbestseeninFIG. 2, the endcap 26 generally
includes a first guide body 42 and a second guide body
44. The endcap 26 may be formed of various materials,
preferably a plastic and more preferably a clear or trans-
lucent plastic such as SLA or other acrylic. The first guide
body 42 is sized and structured to support and orient the
distal gripping system 30, while the second guide body
44 is structured to guide and support the needle 28 rel-
ative to the proximal grip system 32. The first guide body
42 generally includes a distal guide flange 48, a proximal
guide flange 50 and one or more reinforcing ribs 52 ex-
tending longitudinally between the distal and proximal
guide flanges 48, 50. The distal guide flange 48 includes
two passageways 54, and a proximal guide flange 50
includes a passageway 56, all of the passageways 54,
56 for slidably receiving portions of the distal grip system
30 therein. The second guide body 44 generally includes
a support arm 58 and a guide flange 60 having a guide
hole 62 therein. The guide hole 62 is preferably frusto-
conical, and tapers in the proximal direction for guiding
the needle 28 therethrough towards the proximal grip
system 32.

[0033] Turning now to FIGS. 3 and 4, the distal grip
system 30 generally includes a gripping arm 70, a grip-
ping plate 72, and a control wire 74. A connecting plate
76 may be used to connect the control wire 74 to the
gripping arm 70 using any known means of mechanical
connection such as soldering, welding, bonding, adhe-
sives, fasteners or intercooperating mechanical struc-
tures such as tongue and grooves or tabs or detents etc.
A sheath 78 is used to encase the control wire 74, the

10

15

20

25

30

35

40

45

50

55

wire 74 being slidably received within the sheath 78. The
sheath 78 extends to a proximal end of the endoscope
22 (not shown), where a proximal end of the sheath 78
may be accessed by the medical professional for manip-
ulating the control wire 74. As the sheath 78 extends
proximally along the endoscope 22, the sheath 78 has a
length similar to the length of the endoscope 22, as does
the control wire 74.

[0034] The gripping arm 70 generally includes one or
more guide rods 80, two being shown in FIG. 3, and hav-
ing a generally square cross-section. It will be recognized
thatthe guide rods 80 are structured to be received within
the passageways 54 of the distal guide flange 48. The
guide rods 80 may have other cross-sectional shapes
including rectangular, triangular, circular, trapezoidal or
others. A gripping bracket 82 extends transversely from
the guide rods 80 and defines a slot 84 sized and shaped
to receive the gripping plate 72 (FIG. 4). The free end 86
of the gripping bracket 82 is a traumatically shaped as
shown, and includes a guide hole 88 for receiving the
needle 28. The guide hole 88 is preferably frustoconical
in shape for guiding the needle 28 therein.

[0035] As shown in FIG. 4, the gripping plate 72 gen-
erally includes a gripping hole 94 sized to receive and
engage the needle 28. In particular, the gripping hole 94
is adjustable in size by way of a slit 96 extending along
the plate through gripping hole 94. As such, the slit 96
divides the gripping plate 72 into a right half 72R and left
half 72L which may move relative to one another to adjust
the size of the gripping hole 94. Preferably the gripping
plate 72 is formed of a resilient material such as a metal
or plastic that allows the size of gripping hole 94 to adjust.
For example, stainless steel, alloys such as nitinol or alu-
minum, and thermoplastics may be used to form the grip-
ping plate 72. Similar materials may also be used for the
other parts of the upper grip system 30 including its grip-
ping arm 70. A pair of attaching holes 90 are sized and
positioned to cooperate with attaching holes 92 formed
in the gripping bracket 82, through which a threaded fas-
tener or other structure may be placed to connect the
gripping plate 72 to the gripping bracket 82. As will be
discussed in more detail herein, the distal grip system 30
and its gripping plate 72 are structured to grasp the nee-
dle 28 with a predetermined gripping force determined
by the materials and structure of the plate 72, including
the size of the gripping hole 94 and size (width and length)
slit 96, as will be appreciated by those skilled in the art.
[0036] Turning now to FIG. 5, the needle 28 is shown
in detail. The needle includes an elongate body 100 hav-
ing a first end 102 and second end 104 opposite the first
end 102. The needle body 100 may be solid or hollow,
and is preferably formed of a rigid material. Suitable ma-
terials for the needle 28 generally include metals such
as stainless steel, alloys such as nitinol, plastics such as
polyvinylchloride, polyimide, polyamide, polyetherke-
tone and others known to those skilled in the art. The first
and second ends 102, 104 of the needle body 100 are
tapered to define a sharpened tip for piercing the tissue
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12. An annular notch 106 is formed adjacent the first end
102, while asecond annular notch 108 is formed adjacent
the second end 104. Stated another way, the first and
second notches 106, 108 define reduced diameter por-
tions of the needle body 100 about which the distal grip
system 30 and proximal grip system 32 may selectively
engage the needle 100.

[0037] A connecting hole 105 is formed in the needle
body 100 for connecting the suture 36 to the needle 28.
The suture 36 may be connected via the hole 105 or
otherwise, using various means, such as by tying, knots,
adhesives, mechanical connectors (adjustable loops,
clamps, etc.), bonding techniques such as plastic weld-
ing, melting, heat bonding and the like. Similarly, either
the needle body 100 or the suture 36 may be mechani-
cally deformed, such as by crimping or using other tech-
niques, to interconnect the suture 36 and needle 28. One
end of the suture 36 is attached to the needle 28, while
the other end extends proximally along the endoscope
22 or through its working channel 23, as shown in FIG. 1.
[0038] The proximal grip system 32 is shown in FIGS.
6 and 7, and generally includes a control wire 112 slidably
received within a catheter 114. The proximal grip system
32 further includes a collet 110 connected to a distal end
of the control wire 112. The collet 110 includes a base
116 and a plurality of gripping fingers 118 as is known in
the art. As best seenin FIG. 7, the collet 110 includes an
internal space 120 sized toreceive the needle 28 therein.
The collet 110 is formed of a resilient material such as a
metal or alloy, whereby the gripping fingers 118 are struc-
tured to adjust the size of the internal space 120. Distal
ends 122 of the gripping fingers 118 are flared for guiding
the needle 28 into the internal space 120, and inducing
acompressive force on the gripping fingers 118 to reduce
the size of the internal space 120. Teeth 124 may be
formed on the interiors of the gripping fingers 118 prox-
imate the internal space 120 for selectively engaging the
notch 108 in the needle 100, although the teeth 124 and
notch 108 may not be needed to operate the collet 110.
[0039] AsbestseeninFIG.7,the proximal grip system
32 is sized to be received within the working channel 23
ofan endoscope 22, and is translatable within the working
channel 23. As such, the proximal grip system 32, and
namely the control wire 112 and catheter 114, have a
sufficient length to pass fully through to the working chan-
nel 23 of the endoscope 22 and exit a proximal end there-
of (not shown) for manipulation by the medical profes-
sional. Either the working channel 23 or the catheter 114
may be used to press against the exterior of the collet
110, and in particular the flared distal ends 122 of the
gripping fingers 118, to cause the internal space 120 to
reduce its size and grasp the needle 28. Accordingly, the
catheter 114 is preferably formed of polytetrafluorethyl-
ene (PTFE), expanded polytetrafluorethylene (EPTFE),
polyethylene ether ketone (PEEK), polyvinylchloride
(PVC), polycarbonate (PC), polyamide including nylon,
polyimide, polyurethane, or polyethylene (high, medium
or low density), including multi-layer or single layer con-
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structions with or without reinforcement wires, coils or
filaments.

[0040] Typically, the catheter 114 will be advanced
over the control wire 112 (and/or the wire 112 is pulled
proximally) to cause the grasping fingers 118 to collapse
around the needle 28 with an adjustable gripping force.
Preferably, the internal space 120 is sized and structured
to naturally grip the needle 28 (such as through the teeth
124 and notch 118 or simply through frictional engage-
ment) at a first level of the gripping force, and then the
collet 110 and control wire 112 may be translated relative
to the catheter 114 (or guide channel 23 of the endoscope
22) to provide an increase in the gripping force to a sec-
ond level. As such, it will be recognized that the proximal
grip system 32 provides an adjustable gripping force
which may be controlled by the medical professional from
the proximal end of the control wire 112 and catheter 114.
[0041] Aswillnowbedescribed withreferenceto FIGS.
8-13, the medical system 20 may pass the needle 28 to
suture close a perforation 14 formed inthe tissue 12. The
methods of passing the needle 28 and suturing the per-
foration 14 include fitting the medical device 24, and
namely its endcap 26, to a distal end of the endoscope
22 (unless it is integrally formed with the endoscope or
similar endoscopic or laparoscopic device). Preferably,
the proximal grip system 32 is preloaded with the needle
28, although the needle 28 could be preloaded within the
distal grip system 30. The medical system 20 is translated
through the body to a position proximate the perforation
14. In particular, the endoscope 22 is used to visualize
the tissue 12 and perforation 14, as well as the suturing
space 34 between a distal and proximal grip systems 30,
32. The medical system 20 is manipulated such that the
tissue 12 enters the suturing space 34, as shown in FIG.
8.

[0042] The distal grip system 30 and proximal grip sys-
tem 32 are then translated relative to one another again
(the proximal grip system 32 may be translated distally
or the distal grip system 30 may be translated proximally,
or both) such thatthe needle 28 passes through the tissue
12 and becomes engaged by the distal grip system 30
with its first gripping force, as shown in FIG. 9. In partic-
ular, the gripping hole 94 will Increase in size to deflect
the right and left portions, 72R, 72L of the gripping plate
72 until the hole 94 overlaps with the notch 106 formed
in the body 100 of the needle 28 (see FIGS. 4 and 5).
Then, the proximal grip system 32 is operated to reduce
the second gripping force from its second level to its first
level. That is, the control wire 112 and catheter 114 are
translated relative to one another to reduce the force on
the exterior of the collet 110 and to increase the size of
the internal space 120 containing the needle 28. The first
gripping force of the distal grip system 30 is generally
greater than the first level of the second gripping force
(of the proximal grip system 32), and therefore relative
translation of the distal and proximal grip systems 30, 32
allows the needle 28 and suture 36 to be passed to the
distal grip system 30, as shown in FIG. 10.
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[0043] When the needle 28 and suture 36 have been
passed through the tissue at least once, the medical sys-
tem 20, and in particular the endoscope 22 is rotated
from the first puncture site, as shown in FIG. 11. With the
distal grip system 30 engaging the needle 28 with a first
gripping force, the distal grip system 30 (or the proximal
grip system 32 or both) is translated to again pass the
needle 28 and the suture 36 through the tissue 12. The
exposed end 104 of the needle 28 is moved through the
guide hole 62 formed in the guide flange 60 of the endcap
26, until it can be grasped by the proximal grip system
32. In particular, the needle 28 enters the internal space
120 of the collet 110 (see FIG. 7) and is engaged with a
second gripping force. As previously noted, the distal grip
system 30 and its gripping plate 72 will engage the needle
28 with a first gripping force. Generally, the second grip-
ping force is about equal to or less than the first gripping
force. To transfer the needle 28, the proximal grip system
32 is activated through relative translation of the catheter
114 and control wire 112 (see FIG. 7) to increase the
second gripping force from its first level to a second level.
Generally, the second level of the second gripping force
is greater than the first gripping force. Accordingly, the
distal grip system 30 may be translated in a distal direc-
tion, and/or the proximal grip system 32 translated in a
proximal direction, to again pass the needle 28 from the
distal grip system 30 to the proximal grip system 32, as
shown in FIG. 12.

[0044] In this manner, the suture 36 may be weaved
through the tissue 12 and around the perforation 14 by
repeating the above-described steps, as shown in FIG.
14. The suture 36 may follow a generally annular path
round the periphery of the perforation 14, or may criss-
cross back and forth from opposing sides of the perfora-
tion 14. In either case, the medical system 20 is with-
drawn from the patient, thereby withdrawing the needle
28 and one end of the suture 36. Accordingly, both ends
of the suture 36 will be available to the medical profes-
sional and may be used to draw the perforation 14 closed,
as shown in FIG. 15. Generally, the suture 36 has been
passed through the tissue 12 in a purse-string fashion,
whereby pulling proximally on the ends of the suture 36
will naturally cause the perforation 14 to close. The ends
of the suture 36 may be tied utilizing endoscopic tying
techniques including passing knots, or a suture lock 130
may be employed as is known in the art.

[0045] Based on the foregoing it will be recognized by
those skilled in the art that the medical systems of the
present invention facilitate improved closure of perfora-
tions. The medical systems are simple to operate, and
the methods for employing the medical systems may be
performed endoscopically and/or laparoscopically with-
out removing the medical system 20 or device 24 every
time a pass is made through the tissue. The systems and
methods offer reliable and controllable placement of su-
ture(s) around a perforation for complete and reliable clo-
sure thereof.

[0046] It will also be recognized that many variations
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of the medical system 20 will be readily ascertainable to
one of ordinary skill in the art. For example, the gripping
structure of the distal grip system 30 and proximal grip
system 32 may take many forms. Similarly, the needle
28 may also take many forms. One alternate construction
of a needle 128 is shown in FIG. 16. In particular, the
needle includes a needle body 200 and having a firstend
202 and a second end 204 opposite the first end 202. At
the first end 202, a first annular rib 206 and a second
annular rib 208 are formed. Generally the first rib 206
has an outer diameter about the same size or larger than
the gripping hole 94 formed in the gripping plate 72 of
the distal grip system 30. Accordingly, the first rib 206
will cause enlargement of the gripping hole 94 but can
pass therethrough. The second large rib 208 serves as
a stop to positively locate the needle 28 longitudinally
within the gripping plate 72. The second end 204 of the
needle body 200 does not include a notch or other struc-
ture increasing/decreasing the diameter of the body 200,
as the collet 110 of the proximal gripping system 32 is
sufficient to grasp onto the needle 128 without the need
for such gripping structures.

[0047] Turning now to FIG. 17, an alternate embodi-
ment of the upper grip system 330 has been shown. In
particular, the gripping arm 370 is substantially similar to
the gripping arm 70 previously described with reference
to FIG. 3, but the gripping plate 72 has been replaced by
a pair of gripping wires 372R and 372L. The wires 372R
and 372L are fixed to the gripping arm 370 within its slot
372 in a side-by-side fashion. The wires 372R and 372L
will expand and increase the space therebetween as the
needle 28 is being pushed through the wires. The wires
should be formed of a resilient material by which they will
return to their initial position once they reach the notch
106 formed in the needle 28 or when the needle 28 is
removed.

[0048] InFIG. 18, an alternate construction of a lower
grip system 432 is shown. Generally, the proximal grip
system 432 is an endoscopic forceps having opposing
gripping fingers 418 defining a internal space 420 therein.
Two control wires 422 are connected to the firstand sec-
ond gripping fingers 418, which are hinged together
about pivot 424, in a scissors-like fashion to provide an
adjustable gripping force between the fingers 418 for re-
taining the needle 28 within the internal space 420. It will
be recognized that many other variations of the grip sys-
tems are possible, including the use of baskets, snares,
loops, as well as employing magnets in the upper and
lower grip systems 30, 32, in conjunction with the needle
28 being magnetized or formed with magnets embedded
therein. Adjustability of magnet position or electromag-
nets may be employed to provide an adjustable gripping
force. Further, either or both of the grip systems 30, 32
may function to apply an adjustable gripping force.
[0049] InFIG. 19, an alternate embodiment of the distal
grip system 630 is shown. The distal grip system 630
generally includes a gripping arm 670, however the grip-
ping plate (see, e.g. plate 72 in FIGS. 3 and 4) has been
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eliminated. In this embodiment, the gripping arm 670 in-
cludes a gripping bracket 682 that defines a slot 684 ex-
tending longitudinally through the gripping bracket 682
and has a width W. Coextensive with the slot 684 is a
guide hole 688 for receiving the needle 28. The guide
hole 688 has a predetermined diameter, while the slot
684 provides adjustability to the diameter of the guide
hole 688 via flexure of the portions of the gripping bracket
682 separated by the slot 684. In this manner, the grip-
ping arm 670 and its gripping bracket 682 provide a press
fit or friction fit with the needle 28 for passing the needle
through tissue. As discussed above, the distal grip sys-
tem 630 and its gripping arm 670 are structured to grasp
the needle 28 with a predetermined gripping force deter-
mined by the materials, size and structure of the gripping
bracket 682, including the size of the gripping hole 688
and size (width and length) slot 684, as will be appreci-
ated by those skilled in the art. It will also be recognized
that the ends of the needle 28 may be flat and without a
groove, while still capable of being gripped by the distal
grip system 630.

[0050] In FIGS. 20-21, another alternate embodiment
of the distal grip system 730 is shown. The distal grip
system 730 generally includes a gripping arm 770 within
an endcap 726 similar to previous embodiments, how-
ever in this embodiment gripping bracket 782 is curved
to improve visibility through the endoscope. The gripping
bracket 782 includes a first connecting portion 784, a
second curved portion 786, and a third end portion 788.
As best seen in FIG. 21, the second curved portion 786
is preferably formed to have a radius generally matching
a radius of the endcap 726 and/or the endoscope (e.g.
the radius of the inner surface of the second curved por-
tion 786 may be about equal to an outer diameter of the
endoscope). The second curved portion 786 also pref-
erably has a thickness T, about equal to a thickness T,
of the wall of the endcap 726. As with the embodiment
of FIG. 19, the third end portion 788 of the gripping brack-
et 782 may include a slot 794 and a gripping hole 798
sized to fractionally engage the needle 28 for passing it
through tissue.

[0051] 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. In one vari-
ation, the distal grip system could be pivotally attached
to the endcap and the needle driven through an arc via
an actuating mechanism operated at a proximal end of
the device. Appropriate guides, supports and the proxi-
mal grip system may be designed to pass the needle
back and forth between the distal grip system.
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in tissue (12), the medical system (20) comprising:

an endoscope (22) having a working channel
(23) and defining a longitudinal axis;

an endcap (26, 726) fitted to a distal end of the
endoscope (22);

a needle (28, 128) having a first end and a sec-
ond end opposite the first end;

a suture (36) attached to the needle (28, 128);
a first grip system (30, 330, 630, 730) slidably
connected to the endcap (26, 726) for longitudi-
nal translation and longitudinal direction, the first
grip system (30, 330, 630, 730) structured to se-
lectively engage the needle (28, 128);

a second grip system (32, 432) structured to se-
lectively engage the needle (28, 128); and

the first grip system (30, 330, 630, 730) and sec-
ond grip system (32, 432) configured for relative
longitudinal translation to selectively pass the
needle (28, 128) between the first grip system
(30, 330, 630, 730) and the second grip system
(32, 432);

characterised in that

the second grip system (32, 432) slidably passes
through the working channel (23) of the endo-
scope (22) for longitudinal translation, the sec-
ond grip system (32, 432) includes a control
member (112, 422) extending through the work-
ing channel (23) of the endoscope (22), and the
second grip system (32, 432) has an adjustable
gripping force.

The medical system (20) of claim 1, wherein the sec-
ond grip system (32, 432) includes a collet (110) or
an endoscopic forceps having an internal space
(120, 420) for retaining the needle (28, 128).

The medical system (20) of claim 2, wherein the sec-
ond grip system (32, 432) has gripping fingers (118,
418) structured to adjust the size of the internal space
(120, 420).

The medical system (20) of claim 1, wherein the first
grip system (30, 330, 630, 730) has a non-adjustable
first gripping force.

The medical system (20) of claim 4, wherein the first
grip system (30, 330, 630, 730) includes an adjust-
able opening (94, 688, 798) having a natural state
that is sized to engage the needle (28, 128), and
wherein the second grip system (32, 432) includes
a collet (110) or an endoscopic forceps having an
adjustable internal space (120, 420), the adjustable
internal space (120, 420) having a natural state that
is sized to engage the needle (28, 128).

The medical system (20) of claim 1, wherein the first
grip system (30, 330, 630, 730) includes a control
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wire (74) extending proximally along the outside of
the endoscope (22).

The medical system (20) of claim 1, wherein the first
grip system (30, 330, 630, 730) is radially aligned
with the second grip system (32, 432) passing
through the working channel (23) of the endoscope
(22).

The medical system (20) of claim 4, wherein the sec-
ond gripping force is adjustable between a first level
lower than the first gripping force and a second level
greater than the first gripping force.

The medical system (20) of claim 1, wherein the first
grip system (30, 330, 630, 730) has a pair of wires
(372R, 372L) defining an adjustable space therebe-
tween.

The medical system (20) of claim 8, wherein the sec-
ond grip system (32, 432) includes a collet (110) and
a catheter (114), and wherein relative translation be-
tween catheter (114) and collet(110) adjusts the sec-
ond gripping force between the first and second lev-
els.

The medical system (20) of claim 1, wherein the first
grip system (30, 330, 630, 730) includes an L-shaped
gripping arm (70, 370, 670, 770) slidably attached
to an outer portion of the endcap (26, 726).

The medical system (20) of claim 1, wherein the first
grip system (30, 330, 630, 730) includes an L-shaped
gripping arm (770) having a curved gripping bracket
(782) to improve risibility through the endoscope
(22).

The medical system (20) of claim 12, wherein a
curved portion (786) of the gripping bracket (782)
has a radius matching a radius of the endcap (726)
or the endoscope (22).

The medical system (20) of claim 1, wherein the end-
cap (26, 726) includes a support arm (58) for the
second grip system (32, 432), the support arm (58)
including a guide hole (62) aligned with a gripping
member (110) of the second grip system (32, 432).

Patentanspriiche

1.

Medizinisches System (20) zum N&hen einer Perfo-
ration (14) in einem Gewebe (12) mit:

einem Endoskop (22), das einen Arbeitskanal
(23) aufweist und eine Langsachse definiert;
einer Endkappe (26, 726), die mit einem distalen
Ende des Endoskops (22) verbunden ist;

10

15

20

25

30

35

40

45

50

55

einer Nadel (28, 128) miteinem ersten Ende und
einem zweiten Ende gegentiber dem ersten En-
de;

einem Faden (36), der an der Nadel (28, 128)
befestigt ist;

einem ersten Greifsystem (30, 330, 630, 730),
das flr eine Langsverschiebung und Langsaus-
richtung verschiebbar mit der Endkappe (26,
726) verbundenist, wobei das erste Greifsystem
(30, 330, 630, 730) derart ausgebildet ist, um
selektiv die Nadel (28, 128) zu erfassen;
einem zweiten Greifsystem (32, 432), das derart
ausgebildet ist, um selektiv die Nadel (28, 128)
zu erfassen; und

wobei das erste Greifsystem (30, 330, 630, 730)
und das zweite Greifsystem (32, 432) fir eine
relative Langsverschiebung ausgestaltet sind,
um die Nadel (28, 128) selektiv zwischen dem
ersten Greifsystem (30, 330, 630, 730) und dem
zweiten Greifsystem (32, 432) zu Ubergeben;
dadurch gekennzeichnet, dass

das zweite Greifsystem (32, 432) zur Langsver-
schiebung verschiebbar durch den Arbeitskanal
(23) des Endoskops (22) hindurchtritt, das zwei-
te Greifsystem (32, 432) ein Steuerelement
(112, 422) umfasst, das sich durch den Arbeits-
kanal (23) des Endoskops (22) erstreckt, und
das zweite Greifsystem (32, 432) eine einstell-
bare Greifkraft aufweist.

Medizinisches System (20) nach Anspruch 1, wobei
das zweite Greifsystem (32, 432) eine Klemmbuch-
se (110) oder eine endoskopische Zange umfasst,
die einen Innenraum (120, 420) zum Festhalten der
Nadel (28, 128) aufweist.

Medizinische System (20) nach Anspruch 2, wobei
das zweite Greifsystem (32, 432) Greiffinger (118,
418) aufweist, die ausgebildet sind, um die GroR3e
des Innenraums (120, 420) einzustellen.

Medizinisches System (20) nach Anspruch 1, wobei
das erste Greifsystem (30, 330, 630, 730) eine nicht
einstellbare erste Greifkraft aufweist.

Medizinisches System (20) nach Anspruch 4, wobei
das erste Greifsystem (30, 330, 630, 730) eine ein-
stellbare C)ffnung (94, 688, 798) umfasst, die einen
natlrlichen Zustand mit einer Gréfte zum Erfassen
der Nadel (28, 128) aufweist, und wobei das zweite
Greifsystem (32, 432) eine Klemmbuchse (110) oder
eine endoskopische Zange umfasst, die einen ein-
stellbaren Innenraum (120, 420) aufweist, wobei der
einstellbare Innenraum (120, 420) einen nattrlichen
Zustand mit einer GréRe zum Erfassen der Nadel
(28, 128) aufweist.

Medizinisches System (20) nach Anspruch 1, wobei
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das erste Greifsystem (30, 330, 630, 730) einen
Steuerdraht (74) umfasst, der sich proximal entlang
der AulRenseite des Endoskops (22) erstreckt.

Medizinisches System (20) nach Anspruch 1, wobei
das erste Greifsystem (30, 330, 630, 730) radial mit
dem zweiten Greifsystem (32, 432), das sich durch
den Arbeitskanal (23) des Endoskops (22) erstreckt,
ausgerichtet ist.

Medizinisches System (20) nach Anspruch 4, wobei
die zweite Greifkraft zwischen einem ersten Niveau,
das niedriger ist als die erste Greifkraft, und einem
zweiten Niveau, das groRer ist als die erste Greif-
kraft, einstellbar ist.

Medizinisches System (20) nach Anspruch 1, wobei
das erste Greifsystem (30, 330, 630, 730) ein Paar
Drahte (372R, 372L) aufweist, die zwischen sich ei-
nen einstellbaren Raum definieren.

Medizinisches System (20) nach Anspruch 8, wobei
das zweite Greifsystem (32, 432) eine Klemmbuch-
se (110) und einen Katheter (114) umfasst und wobei
die relative Verschiebung zwischen dem Katheter
(114) und der Klemmbuchse (110) die zweite Greif-
kraft zwischen dem ersten und dem zweiten Niveau
einstellt.

Medizinisches System (20) nach Anspruch 1, wobei
das erste Greifsystem (30, 330, 630, 730) einen L-
férmigen Greifarm (70, 370, 670, 770) umfasst, der
verschiebbar an einem aufieren Abschnitt der End-
kappe (26, 726) angebracht ist.

Medizinisches System (20) nach Anspruch 1, wobei
das erste Greifsystem (30, 330, 630, 730) einen L-
férmigen Greifarm (770) umfasst, der eine kurven-
férmige Greifklammer (782) aufweist, um die Sicht
durch das Endoskop (22) zu verbessern.

Medizinisches System (20) nach Anspruch 12, wo-
beider kurvenférmige Abschnitt (786) der Greifklam-
mer (782) einen Radius aufweist, der an einen Ra-
dius der Endkappe (726) oder des Endoskops (22)
angepasst ist.

Medizinisches System (20) nach Anspruch 1, wobei
die Endkappe (26, 726) einen Tragarm (58) fiir das
zweite Greifsystem (32, 432) umfasst, wobeider Tra-
garm (58) eine Fihrungséffnung (62) umfasst, die
mit der Klemmbuchse (110) des zweiten Greifsy-
stems (32, 432) ausgerichtet ist.

Revendications

1.

Systeme médical (20) pour suturer une perforation
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(14) dans un tissu (12), le systéeme médical (20)
comprenant :

un endoscope (22) ayant un canal de travail (23)
et définissant un axe longitudinal ;

un embout (26, 726) monté a une extrémité dis-
tale de I'endoscope (22) ;

une aiguille (28, 128) ayant une premiére extré-
mité et une seconde extrémité opposée a la pre-
miére extrémité ;

un fil de suture (36) attaché al'aiguille (28, 128) ;
un premier systéeme de préhension (30, 330,
630, 730) relié a 'embout (26, 726) de maniere
coulissante pour une translation longitudinale et
une direction longitudinale, le premier systéme
de préhension (30, 330, 630, 730) étant struc-
turé pour engager sélectivement I'aiguille (28,
128) ;

un second systéme de préhension (32, 432)
structuré pour engager sélectivement l'aiguille
(28, 128) ; et

le premier systéme de préhension (30, 330, 630,
730) et le second systéeme de préhension (32,
432) étant configurés pour une translation lon-
gitudinale relative pour faire passer sélective-
mentl'aiguille (28, 128) entre le premier systéme
de préhension (30, 330, 630, 730) et le second
systéme de préhension (32, 432) ;
caractérisé en ce que

le second systéme de préhension (32, 432) pas-
se de maniére coulissante a travers le canal de
travail (23) de I'endoscope (22) pour une trans-
lation longitudinale, le second systeme de pré-
hension (32, 432) inclut un organe de comman-
de (112, 422) s’étendant a travers le canal de
travail (23) de I'endoscope (22), et le second
systéeme de préhension (32, 432) a une force de
préhension réglable.

Systéme médical (20) selon la revendication 1, dans
lequel le second systéme de préhension (32, 432)
inclut un anneau de serrage (110) ou une pince en-
doscopique ayant un espace interne (120, 420) pour
retenir 'aiguille (28, 128).

Systéme médical (20) selon la revendication 2, dans
lequel le second systeme de préhension (32, 432) a
des doigts de préhension (118, 418) structurés pour
régler la taille de I'espace interne (120, 420).

Systéme médical (20) selon la revendication 1, dans
lequel le premier systeme de préhension (30 330,
630, 730) a une premiére force de prehension non
réglable.

Systéme médical (20) selon la revendication 4, dans
lequel le premier systéeme de préhension (30, 330,
630, 730) inclut une couverture réglable (94, 688,
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798) ayant un état naturel qui est dimensionné pour
engager 'aiguille (28, 128), et dans lequel le second
systéme de préhension (32, 432) inclut un anneau
de serrage (110) ou une pince endoscopique ayant
un espace interne réglable (120, 420), I'espace in-
terne réglable (120, 420) ayant un état naturel qui
est dimensionné pour engager l'aiguille (28, 128).

Systeme médical (20) selon la revendication 1, dans
lequel le premier systéeme de préhension (30, 330,
630, 730) inclut un fil de commande (74) s’étendant
de maniére proximale le long de I'extérieur de I'en-
doscope (22).

Systeme médical (20) selon la revendication 1, dans
lequel le premier systéme de préhension (30, 330,
630, 730) est radialement aligné avec le second sys-
teme de préhension (32, 432) passant a travers le
canal de travail (23) de I'endoscope (22).

Systeme médical (20) selon la revendication 4, dans
lequel la seconde force de préhension est réglable
entre un premier niveau inférieur a la premiére force
de préhension et un second niveau supérieur a la
premiére force de préhension.

Systeme médical (20) selon la revendication 1, dans
lequel le premier systéme de préhension (30, 330,
630, 730) aune plaire defils (372R, 372L) définissant
un espace réglable entre ceux-ci.

Systeme médical (20) selon la revendication 8, dans
lequel le second systéme de préhension (32, 432)
inclut un anneau de serrage (110) et un cathéter
(114), et dans lequel une translation relative entre le
cathéter (114) et I'anneau de serrage (110) regle la
seconde force de préhension entre les premier et
second niveaux.

Systeme médical (20) selon la revendication 1, dans
lequel le premier systéme de préhension (30, 330,
630, 730) inclut un bras de préhension en forme de
L (70,370,670, 770) attaché a une portion extérieure
de 'embout (26, 726) de maniére coulissante.

Systeme médical (20) selon la revendication 1, dans
lequel le premier systéeme de préhension (30, 330,
630, 730) inclut un bras de préhension en forme de
L (770) ayantun supportde préhensionincurvé (782)
pour améliorer la visibilité atravers 'endoscope (22).

Systeme médical (20) selon la revendication 12,
dans lequel une portion incurvée (786) du support
de préhension (782) a un rayon correspondant a un
rayon de I'embout (726) ou de I'endoscope (22).

Systeme médical (20) selon la revendication 1, dans
lequel le capuchon d’extréemité (26, 726) inclut un
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10

bras de support (58) pour le second systeme de pré-
hension (32, 432), le bras de support (58) incluant
un trou de guidage (62) aligné avec un organe de
préhension (110) du second systéme de préhension
(32, 432).
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