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MEDICAL SYSTEMS, DEVICES AND
METHODS FOR ENDOSCOPICALLY
SUTURING PERFORATIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application Ser. No. 61/018,786 filed on Jan. 3, 2008,
entitled “MEDICAL SYSTEMS, DEVICES AND METH-
ODS FOR ENDOSCOPICALLY SUTURING PERFORA-
TIONS” the entire contents of which are incorporated herein
by reference.

FIELD OF THE INVENTION

[0002] The present invention relates generally to medical
systems, devices and procedures for suturing tissue, such as
for endoscopically suturing perforations in tissue.

BACKGROUND OF THE INVENTION

[0003] 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 tech-
niques being commonly referred to as transluminal proce-
dures. For example, culdoscopy was developed over 70 years
ago, and involves transvaginally accessing the peritoneal cav-
ity by forming an opening in the cul de sac. This access to the
peritoneal cavity allows medical professionals to visually
inspect numerous anatomical structures, as well as perform
various procedures such as biopsies or other operations, such
as tubal ligation. Many transluminal procedures for gaining
access 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 gastrointes-
tinal tract are often endoscopically explored and can be uti-
lized to provide access to the peritoneal cavity and other body
cavities, all in a minimally invasive manner.

[0004] Compared to traditional open surgery or laparo-
scopic surgery, transluminal procedures are less invasive by
eliminating abdominal incisions (or other exterior incisions)
and incision related complications, while also reducing post-
operative recovery time, reducing pain, and improving cos-
metic 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, sterility 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 outside
of the gastrointestinal tract may cause unwanted and some-
times deadly infection.

[0005] In order to permanently close naturally occurring,
intentionally or unintentionally formed perforations and
allow the tissue to properly heal, numerous medical devices
and methods have been developed employing sutures, adhe-
sives, 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
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medical devices have been proposed that attach to the endo-
scope to facilitate perforation closure. Some of these medical
devices employ suction to orient the tissue for suturing or
anchor placement, while others require the use of tissue
graspers or other devices to orient the tissue.

BRIEF SUMMARY OF THE INVENTION

[0006] The present invention provides medical systems,
devices and methods 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. 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 1s fitted to
a distal end of the endoscope. The needle has first and second
opposing ends, and a suture is attached to the needle. The first
grip system is slidably connected to the endcap for longitu-
dinal translating and structured to selectively engage the
needle. The second grip system is structured to selectively
engage the needle, and slidably passes through one of the
endcap and the working channel of the endoscope. The first
grip system and second grip system are configured for relative
longitudinal translation to selectively pass the needle between
the first and second grip systems.

[0007] According to more detailed aspects, the second grip
system preferably includes a control member extending
through the working channel of the endoscope. The first grip
system (and/or the second grip system) may have an adjust-
able gripping force. The first and second grip systems are
longitudinally 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.

[0008] One embodiment of a medical device, constructed
in accordance with the teachings of the present invention,
generally includes an endcap, a needle, a suture, a first grip
system and a second grip system. The endcap defines an
interior space sized to receive a distal end of the endoscope.
The needle has first and second opposing ends and the suture
is attached to the needle. The first grip system is structured to
selectively engage the needle with a predetermined first grip-
ping 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.
The first grip system and a second grip system are configured
for relative translation to selectively pass the needle between
the first and second grip systems.

[0009] According to more detailed aspects of the medical
device, 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 include a pair of wires defining
an adjustable space therebetween. The second grip system
may be a collet having fingers, adjustable forceps or other
structures providing an adjustable gripping force. The endcap
preferably includes support structures for guiding the needle
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and/or guiding the slidable movement of the first grip system
and/or the second grip system.

[0010] One embodiment of a method for suturing a perfo-
ration in tissue and also provided in accordance with the
teachings of the present invention. An endoscope and a medi-
cal device, such as an embodiment of the medical device
described above, are provided. The endcap of the medical
device is fitted to a distal end of the endoscope. The endo-
scope and medical device are introduced to a first site proxi-
mate the perforation, wherein the first grip systemis ona 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 trans-
lated relative to one another to pass the needle and suture from
the first grip system, through the tissue, to the second grip
system. The endoscope and medical device are moved to a
second site proximate the perforation, 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. According to further
detailed aspects, the step of passing the suture through the
tissue may be performed without withdrawing the endoscope
and medical from a location proximate the perforation. Pref-
erably, the suture is passed through the tissue in a purse-string
fashion. The method also includes positioning the needle
within the first grip system, and translating the first and sec-
ond 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 grip-
ping 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

[0011] 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 invention. In the drawings:
[0012] FIG. 1 is a perspective view of a medical system
constructed in accordance to the teachings of the present
invention;

[0013] FIG. 2 is a perspective view of a portion of the
medical system depicted in FIG. 1;

[0014] FIG. 3 is a perspective view of a portion of the
medical system depicted in FIG. 1;

[0015] FIG. 4 is a perspective view of a portion of the
medical system depicted in FIG. 1;

[0016] FIG.5isaside view ofaneedle forming a portion of
the medical system depicted in FIG. 1;

[0017] FIG. 6 is a perspective view of a portion of the
medical system depicted in FIG. 1;

[0018] FIG. 7 is cross-sectional view of a portion of the
medical system depicted in FIGS. 1 and 6;

[0019] FIGS. 8-13 are front views, partially in cross-sec-
tion, illustrating a method of employing the medical system
depicted in FIG. 1;

[0020] FIG. 14 is aplan view of tissue having a perforation
being sutured using the medical system depicted in FIGS.
1-13;

[0021] FIG. 15 is across-sectional view showing closure of
the perforation and tissue depicted in FIG. 14;
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[0022] FIG. 16 is a front view of an alternate embodiment
of the needle depicted in FIG. 5;

[0023] FIG. 17 is a plan view showing an alternate embodi-
ment of a portion of the medical system depicted in FIGS. 3
and 4;

[0024] FIG. 18 is a perspective view of an alternate embodi-
ment of a portion of the medical system depicted in FIGS. 6
and 7; and

[0025] FIG.19 isaperspective view of an alternate embodi-
ment of the medical system constructed in accordance with
the teachings of the present invention;

[0026] FIG. 20 is a perspective view showing an alternate
embodiment of a portion of the medical system depicted in
FIG. 3;

[0027] FIG. 21 is a perspective view showing another alter-
nate embodiment of a portion of the medical system depicted
in FIG. 3; and

[0028] FIG. 22 is a plan view of FIG. 21.

DETAILED DESCRIPTION OF THE INVENTION

[0029] The terms “proximal” and “distal” as used herein
are intended to have a reference point relative to the user.
Specifically, throughout the specification, the terms “distal”
and “distally” shall denote a position, direction, or orientation
thatis generally away from the user, and the terms “proximal”
and “proximally” shall denote a position, direction, or orien-
tation that is generally towards the user.

[0030] Turning now to the figures, FIGS. 1-3 depict a medi-
cal system 20 for suturing closed a perforation 14 in tissue 12
(shown in FIGS. 11-14), constructed in accordance with the
teachings of the present invention. 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 function-
ality. The endoscope 22 generally defines a central axis 10
which extends in a longitudinal direction. The medical device
24 generally includes an endcap 26, a needle 28, a distal grip
system 30 and a proximal grip system 32. 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 system 30
and the proximal grip system. A suture 36 is connected to the
needle 28 such that the suture 36 is repeatedly passed through
the tissue 12. In particular, the suture 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 perforation 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 connecting the endcap 26 to the
endoscope 22 may be employed, 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
configuration shown in the figures.

[0032] As best seen in FIG. 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, prefer-
ably a plastic and more preferably a clear or translucent
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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 relative 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 extending longitudinally between the dis-
tal 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 sup-
port arm 58 and a guide flange 60 having a guide hole 62
therein. The guide hole 62 is preferably frustoconical, 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 gripping 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, adhesives, fasteners or intercooperating
mechanical structures such as tongue and grooves or tabs or
detents etc. A sheath 78 is used to encase the control wire 74,
the wire 72 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 manipulating 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 having a
generally square cross-section. It will be recognized that the
guide rods 80 are structured to be received within the pas-
sageways 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 atraumati-
cally 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 generally
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 721, 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 aluminum, and thermoplastics may
be used to form the gripping plate 72. Similar materials may
also be used for the other parts of the upper grip system 30
including its gripping 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
fastener or other structure may be placed to connect the grip-
ping plate 72 to the gripping bracket 82. As will be discussed
in more detail herein, the distal grip system 30 and its grip-
ping plate 72 are structured to grasp the needle 28 with a
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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 appre-
ciated 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 having 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 materials for the needle
34 generally include metals such as stainless steel, alloys such
as nitinol, plastics such as polyvinylchloride, polyimide,
polyamide, polyetherketone 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 12. An annular notch 106 is formed adja-
cent the first end 102, while a second annular notch 108 is
formed adjacent the second end 104. Stated another way, the
first and second notches 106, 108 define reduced diameter
portions 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 tech-
niques such as plastic welding, melting, heat bonding and the
like. Similarly, either the needle body 100 or the suture 36
may be mechanically deformed, such as by crimping or using
other techniques, 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
seen in FIG. 7, the collet 110 includes an internal space 120
sized to receive the needle 100 therein. The collet 110 is
formed of a resilient material such as a metal or alloy,
whereby the gripping fingers 118 are structured to adjust the
size of the internal space 120. Distal ends 122 of the gripping
fingers 118 are flared for guiding the needle 110 into the
interior space 120, and inducing a compressive 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 proximate the interior space 120 for selectively
engaging the slot 108 in the needle 100, although the teeth 124
and slot 108 may not be needed to operate the collet 110.
[0039] As best seen in FIG. 7, the proximal grip system 32
is sized to be received within the working channel 23 of an
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 channel 23 of the endoscope
22 and exit a proximal end thereof (not shown) for manipu-
lation by the medical professional. Either the working chan-
nel 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 interior
space 120 to reduce its size and grasp the needle 28. Accord-
ingly, the catheter 114 is preferably formed of polytetraftuo-
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rethylene  (PTFE), expanded polytetrafluorethylene
(EPTFE), polyethylene ether ketone (PEEK), polyvinylchlo-
ride (PVC), polycarbonate (PC), polyamide including nylon,
polyimide, polyurethane, or polyethylene (high, medium or
low density), including multi-layer or single layer construc-
tions with or without reinforcement wires, coils or filaments.
[0040] Typically, thecatheter 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 interior
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 engagement) 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 second 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] As will now be described with reference to FIGS.
8-13, the medical system 20 may be used to suture close a
perforation 14 formed in the tissue 12. The method of suturing
the perforation 14 includes fitting the medical device 24, and
namely its endcap 26, to a distal end of the endoscope 22.
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 medi-
cal 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 system
32 are then translated relative to one another again (the proxi-
mal grip system 32 may be translated distally or the distal grip
system 30 may be translated proximally, or both) such that the
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 particular, the gripping hole 94 will
increase in size to deflect the right and left portions, 72R, 721
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 interior
space 120 containing the needle 28. The first gripping force of
the distal grip system 70 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.
[0043] When the needle 28 and suture 36 have been passed
through the tissue at least once, the medical system 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
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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 interior
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 gripping
force is about equal to or less than the first gripping force. To
transfer the needle 28, the proximal grip system 32 is acti-
vated 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 direction, 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] Inthis 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 crisscross back and forth from
opposing sides of the perforation 14. In either case, the medi-
cal system 20 is withdrawn from the patient, thereby with-
drawing the needle 28 and one end of the suture 36. Accord-
ingly, both ends of the suture 36 will be available to the
medical professional and may be used to draw the perforation
14 closed, as shown in FI1G. 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. Exemplary suture locks are
described in U.S patent application Ser. No. 12/125,525 filed
May 22,2008 and Ser No. 12/191,001 filed Aug. 13, 2008, the
disclosures of which are hereby incorporated by reference in
their entirety.

[0045] Based on the foregoing it will be recognized by
those skilled in the art that the medical systems, devices and
methods of the present invention facilitate improved closure
of perforations. The medical systems and devices are simple
to operate, and the methods may be performed endoscopi-
cally and/or laparoscopically without removing the medical
system 20 or device 24 every time a pass is made through the
tissue. The devices and methods offer reliable and control-
lable placement of suture(s) around a perforation for com-
plete and reliable closure thereof.

[0046] Itwill also be recognized that many variations of the
medical system 20 and medical device 24 will be readily
ascertainable to one of ordinary skill in the art. For example,
the gripping structure of the distal grip system 30 and proxi-
mal grip system 32 may take many forms. Similarly, the
needle 28 may also take many forms. One alternate construc-
tion of a needle 128 is shown in FIG. 16. In particular, the
needle includes a needle body 200 and having a first end 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. Accord-
ingly, the first rib 206 will cause enlargement of the gripping
hole 94 but can pass therethrough. The second large rib 108
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serves as a stop to positively locate the needle 28 longitudi-
nally within the gripping plate 72. The second end 204 of the
needle body 200 does not include a notch or other structure
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 embodiment 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 beenreplaced 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 3721 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 first and second 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 retaining the needle 28 within the interior
space 420. It will be recognized that many other variations of
the grip systems 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 electromagnets 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] In FIG. 19, an alternate embodiment of a medical
system 520, and in particular of the endcap 526, has been
shown in accordance with the teachings of the present inven-
tion. The medical system generally includes an endoscope
522 and a medical device 524 attached to a distal end of the
endoscope. The medical device 524 includes an endcap 526
having a first support body 542 and a second support body
544. The first support body 542 slidably supports the distal
grip system 530, while the second support body 544 slidably
supports the proximal grip system 532. In this embodiment,
the second support structure 544 has positioned at or outside
of the external surface of the endcap 526. Accordingly, the
proximal grip system 532 is structured to extend along the
exterior of the endoscope 522, rather than passing through a
working channel thereof. Similarly, the distal grip system 530
includes a [-shaped arm 570 having a gripping bracket 582
and gripping plate 584 that are sized to extend a sufficient
distance to be aligned with the proximal grip system 532. The
proximal grip system 532 is supported by the second guide
body 544 and extends through a guide hole 562 formed within
the body 544. Accordingly, it will be recognized by those
skilled in the art that in the embodiment of FIG. 19, the
working channel of the endoscope 522 is not utilized by the
medical device 524, and remains free for use of other instru-
ments including cutting devices, grasping devices or any
other useful tool known to those skilled in the art.
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[0050] In FIG. 20, an alternate embodiment of the distal
grip system 630 is shown. The distal grip system 630 gener-
ally includes a gripping arm 670, however the gripping plate
(see, e.g. plate 72 in FIGS. 3 and 4) has been eliminated. In
this embodiment, the gripping arm 670 includes a gripping
bracket 682 that defines a slot 684 extending longitudinally
through the gripping bracket 682 and has a width W. Coex-
tensive 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
gripping 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 system 630
and its gripping arm 670 are structured to grasp the needle 28
with a predetermined gripping force determined by the mate-
rials, 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 appreciated 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.

[0051] In FIGS. 21-22, 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, however in this
embodiment gripping bracket 782 is curved to improve vis-
ibility through the endoscope. The gripping bracket 782
includes a first connecting portion 784, a second curved por-
tion 786, and a third end portion 788. As best seen in F1G. 22,
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 portion 786 may be about equal to an outer
diameter of the endoscope). The second curved portion 786
also preferably has a thickness T, , about equal to a thickness
T, of the wall of the endcap 726. As with the embodiment of
FIG. 20, the third end portion 788 of the gripping bracket 782
may include a slot 794 and a gripping hole 798 sized to
frictionally engage the needle 28 for passing it through tissue.

[0052] The foregoing description of various embodiments
of the invention has been presented for purposes of illustra-
tion and description. It is not intended to be exhaustive or to
limit the invention to the precise embodiments disclosed.
Numerous modifications or variations are possible in light of
the above teachings. In one variation, 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 proximal grip system may be designed to pass the
needle back and forth between the distal grip system. The
embodiments discussed were chosen and described to pro-
vide the best illustration of the principles of the invention and
its practical application to thereby enable one ofordinary skill
in the art to utilize the invention in various embodiments 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 determined by the
appended claims when interpreted in accordance with the
breadth to which they are fairly, legally, and equitably
entitled.
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1. A medical system for suturing a perforation in tissue, the
medical system comprising:

an endoscope having a working channel and defining a
longitudinal axis;

an endcap fitted to a distal end of the endoscope;

a needle having a first end and a second end opposite the
first end;

a suture attached to the needle;

a first grip system slidably connected to the endcap for
longitudinal translation, and longitudinal direction, the
first grip system structured to selectively engage the
needle;

a second grip system structured to selectively engage the
needle, the second grip system slidably passing through
one of the endcap and the working channel of the endo-
scope for longitudinal translation; and

the first grip system and second grip system configured for
relative longitudinal translation to selectively pass the
needle between the first and second grip systems.

2. The medical system of claim 1, wherein the second grip
system includes a control member extending through the
working channel of the endoscope.

3. The medical system of claim 1, wherein the second grip
system has an adjustable gripping force.

4. The medical system of claim 3, wherein the first grip
system has a non-adjustable gripping force.

5. The medical system of claim 4, wherein the first grip
system includes an adjustable opening having a natural state
that is sized to engage the needle.

6. The medical system of claim 5, wherein the needle
includes a first notch proximate the first end, and wherein the
natural state of the opening is sized to receive the needle about
the first notch.

7. The medical system of claim 1, wherein the second grip
system includes an adjustable opening having a natural state
that is sized to engage the needle.

8. The medical system of claim 7, wherein the second grip
system is manually adjustable to reduce the size of the adjust-
able opening.

9. The medical system of claim 1, wherein the second grip
system is longitudinally spaced from the first grip system and
radially aligned with the first grip system.

10. A medical device for use with an endoscope to suture
tissue, the medical device comprising:

an endcap defining an interior space sized to receive a distal
end of the endoscope;

a needle having a first end and a second end opposite the
first end;

a suture attached to the needle;

a first grip system structured to selectively engage the
needle with a predetermined first gripping force;

a second grip system longitudinally spaced from the first
grip system and structured to selectively engage the
needle with a second gripping force;

the second grip system having an adjustable gripping force
to modify the second gripping force between a first level
and a second level; and

the first grip system and second grip system configured for
relative translation to selectively pass the needle
between the first and second grip systems.
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11. The medical device of claim 10, wherein the first level
of the second gripping force is lower than the first gripping
force, and wherein the second level of the second gripping
force is greater than the first gripping force.

12. The medical device of claim 10, wherein the first grip
system is plate defining an adjustable opening.

13. The medical device of claim 10, wherein the first grip
system is a pair of wires defining an adjustable space ther-
ebetween.

14. The medical device of claim 10, wherein the second
grip system is a collet having fingers.

15. The medical device of claim 14, wherein the second
grip system includes catheter, and wherein relative translation
between catheter and collet adjusts the second gripping force
between the first and second levels.

16. The medical device of claim 10, wherein the second
grip system comprises forceps.

17. The medical device of claim 10, wherein the first grip
system includes an L-shaped gripping arm slidably attached
to an outer portion of endcap.

18. The medical device of claim 10, wherein the L-shaped
gripping arm includes a frustoconical opening to guide the
needle.

19. The medical device of claim 10, wherein the endcap
includes support arm for the second grip system, the support
arm including guide hole aligned with a gripping member of
the second grip system.

20. A method for suturing a perforation in tissue, the
method comprising the steps of:

providing an endoscope having a working channel;

providing a medical device comprising an endcap, a
needle, a suture, a first grip system and a second grip
system, the endcap defining an interior space sized to
receive a distal end of the endoscope, the needle having
a first end and a second end opposite the first end, the
suture being attached to the needle, the first grip system
structured to selectively engage the needle with a first
gripping force, the second grip system longitudinally
spaced from the first grip system and structured to selec-
tively engage the needle with a second gripping force,
the first grip system and second grip system configured
for relative translation to selectively pass the needle
between the first and second grip systems;

fitting the medical device to a distal end of the endoscope;

introducing the endoscope and medical device 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;

translating the first and second grip systems relative to one
another to pass the needle and suture from the first grip
system, through the tissue, to the second grip system;

moving the endoscope and medical device to a second site
proximate the perforation; and

translating the first and second grip systems relative to one
another to pass the needle and suture from the second
grip system, through the tissue, to the first grip system.
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