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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to med-
ical systems and devices for suturing perforations, and
more particularly to endoscopically suturing perforations.

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. 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, 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 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 tis-
sues. Medical devices employing tissue graspers are well
known from JP 2004 041733 A, US 2003/009085 A1 and
EP 1 946 707 A2.
[0003] In these medical devices, the particular orien-
tation of the tissue can require the folding of tissue or the
overlapping of two or more layers of tissue. To accom-
plish such tissue orientation and suturing, many of these
medical devices are complex and include a host of mov-
ing parts, thereby complicating manufacture and increas-
ing the cost of the devices. At the same time, use of these
devices by the medical professional can also be compli-
cated and time consuming, resulting in increased proce-
dure times.
Document JP-A-2004 041733 discloses a medical de-
vice comprising an end cap having a side tube and a
retrieval device. Suturing the tissue is done by using a
staple and a staple pusher.

BRIEF SUMMARY OF THE INVENTION

[0004] The present invention provides medical sys-
tems and devices 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. The medical system, constructed in accordance
with the teachings of the present invention, generally in-
cludes an endoscope, an endcap, an elongated side
tube, a needle, a suture and a retrieval device. The end-
cap is fitted to a distal end of the endoscope. The elon-
gated side tube defines a side channel and is connected
to the endcap. The needle has a shaft and a needle tip
detachably connected to a distal end of the shaft. The
needle is sized to be translated through the side channel

of the side tube. The suture is attached to the needle tip.
The retrieval device is sized to be translated through a
working channel of the endoscope.
[0005] According to more detailed aspects, the needle
is operable to a deployed configuration wherein the nee-
dle tip is laterally spaced from the side tube. The distal
end of the needle shaft bends along a curved path in the
deployed configuration, and preferably retroflexes. The
needle shaft is preferably formed of a resilient material
and is biased to the deployed configuration. The needle
tip and retrieval device are radially aligned relative to a
central axis of the endoscope in the deployed configura-
tion. The distal end of the needle shaft has a curvature
such that the needle tip faces proximally in the deployed
configuration. One construction of the retrieval device
includes a resilient sleeve having teeth, and the sleeve
defines an interior passageway sized to receive the nee-
dle tip. The needle tip defines a gripping surface, and the
teeth are sized and structured to engage the gripping
surface. The needle tip may be frictionally fitted to the
needle shaft, and may further include an aperture for re-
ceiving the suture.
[0006] The medical device, constructed in accordance
with the teachings of the present invention, generally in-
cludes an endcap, an elongated side tube, a needle, a
suture, and a retrieval device. The endcap defines an
interior space sized to receive a distal end of the endo-
scope. The side tube defines a side  channel and is con-
nected to the endcap. The needle has a needle shaft and
a needle tip detachably connected to a distal end of the
needle shaft. The needle is sized to be translated to the
side channel. The needle is operable to a deployed con-
figuration wherein the needle tip is laterally spaced from
the side tube. The suture is attached to the needle tip,
and the retrieval device is sized to be translated through
a working channel of the endoscope for retrieval of the
suture and needle tip.
[0007] According to more detailed aspects of the med-
ical device, the interior space is sized to provide selective
frictional engagement between the endcap and the en-
doscope. A distal portion of the endcap includes a slot
circumferentially aligned with the side tube. The distal
portion of the endcap includes a flange extending radially
to define a tissue support surface. The flanges is posi-
tioned proximate the needle when the needle is in the
deployed configuration. The needle is further operable
to a delivery configuration wherein the needle tip is
aligned with the side tube. The needle tip and retrieval
device are preferably radially aligned relative to a central
axis of the endoscope in the deployed configuration.
[0008] A method for using the medical system is also
provided. The method generally includes the steps of pro-
viding an endoscope having a working channel, and pro-
viding a medical device such as the medical device de-
scribed above. The endcap is fitted to the distal end of
endoscope. The endoscope and medical device are in-
troduced to a position proximate the tissue. The needle
is operated from the delivery configuration to the de-
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ployed configuration such that the needle passes through
the tissue. The retrieval device is operated to engage the
needle tip, and the needle tip is detached from the shaft.
[0009] According to more detailed aspects of the meth-
od, the retrieval device is retracted to withdraw the suture
through the working channel of the endoscope. The step
of introducing the endoscope and medical device may
include positioning the side tube proximate the perfora-
tion in the tissue. The step of operating the needle in-
cludes passing the needle through the tissue in a retro-
grade manner. The step of operating the needle may
include passing the needle through the perforation and
then passing the needle through the tissue. The step of
detaching the needle  tip may include pulling the needle
in a proximate direction to assist in detaching the needle
tip from the shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] 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:
[0011] FIG. 1 is a perspective view of a medical system
constructed in accordance to the teachings of the present
invention;
[0012] FIG. 2 is a side view of the medical system de-
picted in FIG. 1;
[0013] FIG. 3 is a end view of the medical system de-
picted in FIG. 1;
[0014] FIG. 4 is a cross-sectional view of a needle form-
ing a portion of the medical system depicted in FIG. 1
[0015] FIG. 5 is a cross-sectional view of an alternate
embodiment of the needle depicted in FIG. 4;
[0016] FIG. 6 is a cross-sectional view of a retrieval
device from a portion of the medical system depicted in
Fig. 1;
[0017] FIG. 7 is a side-view of the retrieval device de-
picted in FIG. 6;
[0018] FIG. 8 is a side-view, partially and cross-sec-
tion, of an alternate embodiment of the retrieval device
depicted in FIG. 6;
[0019] FIGS. 9 and 10 are cross-sectional views show-
ing different stages of interaction between the needle and
retrieval device depicted in FIGS. 4 and 6;
[0020] FIGS. 11-15 are side views, partially and cross-
section, illustrating a method of employing the medical
system depicted in FIG. 1; and
[0021] FIG. 16 is a cross-sectional view showing clo-
sure of a perforation by the medical system depicted in
FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0022] 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. 11-16), constructed in ac-

cordance 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 generally defines a
central axis 10 which  extends in a longitudinal direction.
The medical device 24 includes an endcap 26 to defining
an interior cavity 28 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 reten-
tion of the endcap 26 on the endoscope 22, although
other means for connecting the endcap 26 to the endo-
scope 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.
[0023] The medical device 24 further includes an elon-
gated side tube 30 connected to the endcap 26 and de-
fining a side channel 32. A needle 34 is provided for pass-
ing a suture 36 through the tissue 12 to close the perfo-
ration 14. The side tube 30 initially guides the needle 34,
which is sized to be translated through the side channel
32 of the side tube 30. A retrieval device 38 is sized to
be translated through a working channel 23 of the endo-
scope 22, and is further adapted for cooperating with the
needle 34 to retrieve the suture once is has been passed
through the tissue 12 proximate the perforation 14. Fur-
ther details of these components of the medical device
24 will be described hereinbelow.
[0024] As shown in FIGS. 1-3, the side tube 30 has
been attached to the outer periphery of the endcap 26.
It will be recognized that, alternatively, the side tube 30
could be connected to any portion of the endcap 26, in-
cluding configurations where the endcap 26 defines a
channel to which the side channel 32 of the side tube 30
is fitted for communication therebetween. The side tube
30 is preferably connected to the endcap 26 using adhe-
sives, mechanical connectors, plastic welding, or other
bonding techniques. Alternatively, the endcap 26 and
side tube 30 may be unitarily and integrally formed. The
side tube 32 extends proximally along the endoscope 22,
and therefore has a length similar to the length of the
endoscope 22. The endoscope 22 may generally be any
scope known to those skilled in the art, and therefore
may have various lengths, diameters and functionality.
[0025] As will be described in more detail hereinbelow,
the needle 34 is generally structured to retroflex in a de-
ployed configuration (generally shown in Figs. 1-3),
thereby allowing the suture 36 to be passed through the
tissue 12 in a manner that also places the distal tip 46 of
the needle 34 and the suture 36 in a position for retrieval
by the retrieval device 38. As shown in Fig. 3, the endcap
26 is structured  to facilitate this retroflexing of the needle
34, its passage through the tissue, and its interaction with
retrieval device 38 for retrieving the suture 36 from the
needle 34 once it has passed through the tissue 12. For
example, the endcap 26 defines a slot 40 at its distal end
to allow the needle 34 to pass through the slot 40 and
into the interior space 28 defined by the endcap 26. Pref-
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erably, the slot 40 is circumferentially aligned with the
side tube 30 for receiving the needle 34 therein. As best
seen in FIG. 3, the endcap 26 further includes one or
more flanges 42 (two being shown in the figures) which
extend radially outwardly to a position proximate the
curved path which is followed by the needle 34 as it ret-
roflexes. The flanges 42 provide support to the tissue 12
for easier puncturing of the tissue 12 by the needle 34,
although the flanges 42 need not be employed. The end-
cap 26 is preferably constructed from a plastic such as
polyvinylchloride, polytetrafluoroethylene, polyethylene
ether ketone, polycarbonate or other thermoplastics, al-
though other materials such as metals and alloys may
readily be employed.
[0026] Further details of the needle 34 and retrieval
device 38, as well as their cooperative interaction, will
now be described with reference to Figs. 4-10. As shown
in Fig. 4, the needle 34 generally includes a shaft 44 and
a needle tip 46 which is selectively connected to a distal
end of the shaft 44. The needle tip 46 generally includes
a tapered head 48 for piercing the tissue and a stem 50
connected to the head 48. The shaft 44 defines a needle
lumen 52 which is sized to receive the stem 50 of the
needle tip 46. Preferably, the stem 50 and needle lumen
52 are sized relative to one another to provide a frictional
fit and permits a selective connection and disconnection
of needle tip 46 to the shaft 44, although other mechanical
means for selectively connecting the needle tip 46 to the
shaft 44 may be employed as will be recognized by those
skilled in the art.
[0027] The needle tip 46 is further connected to the
suture 36. Preferably, the suture 36 is connected to the
stem 50 of the needle tip, although it can be connected
to any portion of the needle tip 46. The suture can be
connected by tying, or by using adhesives, mechanical
connectors (adjustable loops, clamps, etc.), bonding
techniques such as plastic welding, melting, heat bond-
ing and the like. Similarly, either the stem 50 or the suture
36 may be mechanically deformed, such as by crimping
or using other techniques, to interconnect the suture 36
and needle tip 46.
[0028] The needle 34 is preferably constructed of a
material providing sufficient flexibility to traverse the body
of a patient through the side tube 30 and along the en-
doscope 22. At the same time, the needle 34, or at least
the distal end of the shaft 44, formed of a flexible but
resilient material, thereby enabling the retroflexing of the
needle 34 to a deployed configuration as shown in FIGS.
1-3. Preferably, the distal end of the shaft 44 is biased
to this deployed configuration, although the distal end of
shaft may have shape memory that is temperature de-
pendent and can be activated through the use of fluids
or body heat, as is known in the art. Suitable materials
for the needle 34 generally include metals such as stain-
less steel, alloys such as nitinol, plastics such as polyvi-
nylchloride, polyimide, polyamide, polyetherketone and
others known to those skilled in the art.
[0029] Similarly, the side tube 30 guides the needle

34, and when the needle’s shaft 44 is biased to the de-
ployed configuration, the side tube straightens out the
needle into its delivery configuration (FIG. 11) . Accord-
ingly, the side tube 30 is preferably formed of polytetraflu-
orethylene (PTFE), expanded polytetrafluorethylene
(EPTFE), polyethylene ether ketone (PEEK), polyvi-
nylchforide (PVC), polycaerbonate (PC), polyamide in-
cluding nylon, polyimide, polyurethane, polyethylene
(high, medium or low density), and elastomers such as
Santoprene (TM), including multi- layer or single layer
constructions with or without reinforcement wires, coils
or filaments. The shaft 44 of the needle 34 generally has
a sufficient length to pass through the side tube 30 and
exit a proximal end thereof (not shown) for manipulation
by the medical professional. The side tube has a suitable
length for extending from the endcap 26 and along the
endoscope 22 to a proximal end thereof (not shown),
where a proximal end of the side channel 32 may be
accessed by the medical professional for inserting, ma-
nipulating and withdrawing the needle 34 therefrom.
[0030] Many variations of the needle 34 will be readily
apparent to those skilled in the art, one such variation
being depicted in FIG. 5. Generally, the needle 134 in-
cludes a solid shaft 144 and a hollow needle tip 146. The
head 148 of the needle tip 146 is tapered to promote
piercing of the tissue 12. An interior lumen 150 of the
needle tip 146 is sized relative to the shaft 144 to provide
a friction fit and selective connection and disconnection
of the needle tip 146 from the shaft 144,  such as de-
scribed above with regard to the embodiment of FIG. 4.
A through-hole 152 is also provided in the needle tip 146,
thereby allowing the suture 36 to be passed through the
hole 152 and crimped, knotted, melted or otherwise de-
formed to connect the suture 36 to the needle tip 146.
[0031] FIGS. 6 and 7 depict one embodiment of a re-
trieval device 38 forming a portion of the medical device
24 and medical system 22. The retrieval device 38 gen-
erally includes an elongated member 56 sized to be trans-
lated through the working channel 23 of the endoscope
22. As such, the elongated member 56 has 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 manipulation by the medical professional. A
grasping tip 58 is connected to a distal end of the elon-
gated member 56 for selectively engaging the needle tip
46 of the needle 34. In this embodiment, the grasping tip
58 has been shown as a tubular sleeve 59 that opens at
its distal end. The sleeve 59 defines an interior passage-
way 61 sized to receive the needle tip 46. The distal end
of the grasping tip 58 further defines one or more teeth
60 for engaging a gripping surface 54 formed on the nee-
dle tip 46. As best seen in the side view of FIG. 7, the
grasping tip 58 generally includes one or more slots 62
which allow the inner diameter of the sleeve 59 to expand
for receiving the needle tip 46. Accordingly, the grasping
tip 58 is preferably formed of a resilient material having
some flexibility, such as metals, alloys (preferably super-
elastic alloys such as nitinol) or suitable plastics. The
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elongated member 56 is preferably formed of a flexible
material that can bend along with the endoscope 22 as
it traverses the body of a patient and may be formed of
metals, alloys such as nitinol, or suitable plastics.
[0032] Many different retrieval devices may be em-
ployed to form a portion of the medical system 20 and
medical device 24 of the present invention. For example,
forceps, snares, wire loops, graspers and magnets may
be employed to engage the needle tip 46 for retrieval
thereof and the suture 36. As one example, FIG. 8 depicts
an alternate embodiment of a retrieval device 138 having
a flexible elongated sheath 156 and a control member
157. Grasping arms 158 are attached to a distal end
thereof. The grasping arms 158 define teeth 160, and
are a generally biased radially outwardly as shown in the
figure. The control wire 157 may be  formed by a plurality
of wound or braided wires, the distal ends of which may
be used to form the grasping arms 158. The size and
position of the grasping arms 158 is structured relative
to the elongated sheath 156 such that translation of the
control wire 157 relative to the sheath 156 controls op-
eration of the grasping arms 158 between open and
closed configurations. That is, a distal end of the sheath
156 will press on the grasping arms 158 to draw them
together and grasp an object such as the needle tip 46.
This and many other types of retrieval devices, both pas-
sive and actively operated, may be employed within the
scope of the present invention.
[0033] FIGS. 9 and 10 show two stages of operating
the retrieval device 38 to retrieve the needle tip 46 of the
needle 34. In FIG. 9, the retrieval device 38 has been
translated relative to the needle 34 such that the open
distal end of the grasping tip 58 passes over the needle
head 48. The teeth 60 on the resilient sleeve 59 draw
around the needle head 48 and engage the gripping sur-
face 54 defined thereby. As shown in FIG. 10, the retrieval
device 38 may again be translated relative to the needle
34, and in particular the shaft 44, such that the friction
between the post 50 and needle lumen 52 is overcome
and the needle tip 46 is disengaged from the shaft 44. It
will be recognized that the relative movement between
the needle 34 and retrieval device 38 as shown in FIGS.
9 and 10 may be accomplished through translation of the
retrieval device 38 or translation of the needle 34 or trans-
lation of both the needle 34 and retrieval device 38.
[0034] As will now be described with reference to FIGS.
11-15, a method for employing the medical system 20
and medical device 24 for suturing a perforation 14 in
tissue 12 is also provided. As shown in FIG. 11, the meth-
od includes providing an endoscope 22 and medical de-
vice 24, such as one of the medical devices described
above. The endcap 26 of the medical device 24 is fitted
to a distal end of the endoscope 22. The endoscope 22
and medical device 24 are introduced together into the
body of a patient, preferably through a natural orifice such
as the mouth, anus or vagina, and are translated to a
position proximate the tissue 12. In procedures where a
perforation in the tissue 12 is not already formed but is

desired, an appropriate surgical tool such as a needle-
knife or other electrocautery device, or cutting instrument
may be employed through the working channel 23 or an-
other channel of  the endoscope 22 for forming the per-
foration 14. The endoscope 22 and medical device 24
are manipulated such that the side tube 30 is positioned
proximate the perforation 14. The side tube 30 may not
be visible via the endoscope 22, however its location may
be identified by visualizing the slot 40 formed in the end-
cap 26. When no slot 40 is employed, the interior surface
of the endcap 26 may include visual markings for identi-
fying the location of the side tube 30.
[0035] As also shown in FIG. 11, the needle 34 is load-
ed within the side channel 32. The needle 34 is generally
operable between a delivery configuration, such as
shown in FIG. 11, and a deployed configuration such as
is shown in Fig. 12 (and previously in FIGS. 1-3). In the
delivery configuration of the needle 34, the needle tip 46
is generally aligned with the side tube 30. The needle tip
46 moves laterally between the delivery configuration
and the deployed configuration, and more particularly the
distal end of the needle shaft 44 bends along a curved
path and preferably retroflexes such that it is radially
aligned with the retrieval device 38 and the working chan-
nel 23 of the endoscope 22. Although shown rotating
about 180 degrees, the needle 34 may rotate less than
or more than 180 degrees in the deployed configuration.
Preferably, the needle shaft 44 is retroflexed in the de-
ployed configuration such that the needle tip 46 faces
proximally.
[0036] The needle 34 is operated from the delivery con-
figuration to the deployed configuration as shown in FIG.
12. The needle 34 is translated distally relative to the side
tube 30, and is first passed through the perforation 14
and then through the tissue 12. That is, the needle 34 is
passed through the tissue 12 in a retrograde manner, i.e.
from a distal side to a proximal side of the tissue 12. As
shown in FIG. 12, the suture 36 attached to the needle
tip 46 is likewise passed through the perforation 14 and
tissue 12 for retrieval by the retrieval device 38.
[0037] As shown in FIG. 13, the retrieval device 38 is
operated to engage the needle tip 46. In particular, and
as previously described with reference to FIGS. 9 and
10, the grasping tip 58 encapsulates the needle tip 46
for engagement therebetween. This interconnection may
be made through distal translation of either or both the
retrieval device 38 and the needle 34. As shown in FIG.
14, the needle tip 46 is then detached from the shaft 44
of the needle 34. As also previously discussed, this may
be accomplished through proximal translation of either
or both  the retrieval device 38 and needle 34 to overcome
the friction between the needle tip 46 and shaft 44. Ac-
cordingly, it can be seen that the retrieval device 38 has
not only engaged the needle tip 46, but has also engaged
the suture 36. As such, the retrieval device 38 may be
retracted through the endoscope 22 where it and the su-
ture 36 can be further manipulated by the medical pro-
fessional.
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[0038] Upon detachment of the needle tip 46, the nee-
dle 34 (and in particular the needle shaft 44) may be
withdrawn proximally through the side tube 30. The shaft
44 may be completely withdrawn through the proximal
end of the side channel 32 and reloaded with a second
needle tip 46 located at a second end (i.e. the formerly
proximal end) of the suture 36. Since the suture 36 al-
ready extends through the side tube 30, the reloaded
needle 34 and second needle tip 46 may be delivered
through the side tube 30. The needle 34 and second nee-
dle tip 46 are passed through the tissue 12 in a retrograde
manner as described above, and preferably on an oppo-
site side of the perforation 14 as shown in FIG. 15. With
reference to FIG. 16, the two ends of the suture 36 may
be drawn together and tied to close the perforation 14,
such as utilizing endoscopic tying techniques including
passing knots, or through the use of a suture lock 62 as
shown. Exemplary suture locks are described in US
2008/0300629 A1 and US 2009/0069847 A1. Preferably,
the ends of the suture 36 are placed on opposite sides
of the perforation 14 and/or spaced around the perfora-
tion 14 to draw the tissue 12 together and securely close
the perforation 14 to promote healing of the tissue 12.
[0039] In alternate methods, the suture 36 could initial-
ly be positioned outside of the side tube 30. In one such
method, once the first end of the suture 36 is placed
through the tissue 12 in a retrograde manner (as de-
scribed above) the entire endoscope 22 and medical de-
vice 24 may be removed from the accessed bodily lumen
of the patent. Upon removal, the second end of the suture
36 (having a detachable needle tip 46) may be loaded
on the distal end of the needle 34, and the endoscope
22 and device 24 replaced into the bodily lumen for place-
ment of the second end of the suture 36. In another such
method, after the first end of the suture 36 has been
placed, the second end of the suture 36 could simply be
retained outside of the patient. A second suture 36 having
a detachable needle tip 46 can be  loaded onto the needle
34 and the second suture 36 may be placed as described
above.
[0040] It will be recognized by those skilled in the art
that the medical systems and devices of the present in-
vention facilitate improved closure of perforations. The
medical systems and devices are simple to operate, and
the methods may be performed endoscopically and/or
laparoscopically. The devices and methods offer reliable
and controllable placement of sutures around a perfora-
tion for complete closure thereof.
[0041] It will also be recognized by those skilled in the
art that, while the methods described above generally
include placing the tissue devices in tissue through an
internal bodily lumen, it will be recognized that the sys-
tems, devices and methods may be used on any layer
of material (e.g. fabrics, cloth, polymers, elastomers,
plastics and rubber) that may or may not be associated
with a human or animal body and a bodily lumen. For
example, the systems, devices and methods can find use
in laboratory and industrial settings for placing devices

through one or more layers of material that may or may
not find application to the human or animal body, and
likewise closing holes or perforations in layers of material
that are not bodily tissue. Some examples include sewing
or stitching and related manufacturing, working with syn-
thetic tissues, connecting or repairing polymeric sheets,
animal studies, and post-mortem activities.
[0042] 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 medical device (24) for use with an endoscope
(22) to suture a perforation (14) in tissue (12), the
medical device (24) comprising:

an endcap (26) defining an interior space (28)
sized to receive a distal end of the endoscope
(22);
an elongated side tube (30) defining a side chan-
nel (32), the side tube (30) connected to the end-
cap (26);
a needle (34, 134) having a shaft (44, 144) and
a needle tip (46, 146) detachably connected to
a distal end of the shaft (44, 144), the needle
(34, 134) sized to be translated through the side
channel (32), the needle (34, 134) being oper-
able to a deployed configuration, the needle tip
(46, 146) being laterally spaced from the side
tube (30) in the deployed configuration;
a suture (36) attached to the needle tip (46, 146);
and
a retrieval device (38) sized to be translated
through a working channel of the endoscope
(22) for retrieval of the suture (36) and needle
tip (46, 146).

2. The medical device (24) of claim 1, wherein a distal
portion of the endcap (26) includes a slot (40) cir-
cumferentially aligned with the side tube (30).

3. The medical device (24) of claim 1, wherein a distal
portion of the endcap (26) includes a flange (42) ex-
tending radially to define a tissue support surface.
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4. The medical device (24) of claim 3, wherein the
flange (42) is positioned proximate the needle (34,
134) when the needle (34, 134) is in the deployed
configuration.

5. The medical device (24) of claim 1, wherein the nee-
dle (34, 134) is operable to a delivery configuration,
the needle tip (46, 146) being aligned with the side
tube (30) in the delivery configuration.

6. The medical device (24) of claim 1, wherein the distal
end of the needle shaft (44, 144) bends along a
curved path in the deployed configuration.

7. The medical device (24) of claim 1, wherein the distal
end of the needle shaft (44, 144) is retroflexed in the
deployed configuration.

8. The medical device (24) of claim 1, wherein the distal
end of the needle shaft (44, 144) is formed of a re-
silient material and is biased to the deployed config-
uration.

9. The medical device (24) of claim 1, wherein the distal
end of the needle shaft (44, 144) has a curvature
such that the needle tip (46, 146) faces proximally
in the deployed configuration.

10. The medical device (24) of claim 1, wherein the re-
trieval device (38) includes a resilient sleeve (59)
having teeth (60, 160), the sleeve (59) defining an
interior passageway (61) sized to receive the needle
tip (46, 146).

11. The medical device (24) of claim 10, wherein the
needle tip (46, 146) defines a gripping surface (54),
and wherein the teeth (60, 160) are sized and struc-
tured to engage the gripping surface (54).

12. A medical system (20) employing the medical device
(24) of any of the preceding claims, the medical sys-
tem (20) further comprising an endoscope (22) hav-
ing a working channel (23), wherein the endcap (26)
is fitted to a distal end of the endoscope (22).

13. The medical system (20) of claim 12, the endoscope
(22) defining a central axis (10), and wherein the
needle tip (46, 146) and retrieval device (38) are ra-
dially aligned relative to the central axis (10) in the
deployed configuration.

Patentansprüche

1. Medizinische Vorrichtung (24) zur Benutzung mit ei-
nem Endoskop (22), um eine Perforation (14) in ei-
nem Gewebe (12) zu nähen, wobei die medizinische
Vorrichtung (24) umfasst:

eine Endkappe (26), welche einen Innenraum
(28) definiert, welcher derart dimensioniert ist,
dass er ein distales Ende des Endoskops (22)
aufnehmen kann;
eine längliche Seitenröhre (30), welche einen
Seitenkanal (32) definiert, wobei die Seitenröhre
(30) mit der Endkappe (26) verbunden ist;
eine Nadel (34, 134), welche einen Schaft (44,
144) und eine Nadelspitze (46, 146), welche mit
einem distalen Ende des Schaftes (44, 144) ab-
nehmbar verbunden ist, aufweist, wobei die Na-
del (34, 134) derart dimensioniert ist, dass sie
durch den Seitenkanal (32) verschiebbar ist, wo-
bei die Nadel (34, 134) in eine ausgefahrene
Konfiguration steuerbar ist, wobei die Nadelspit-
ze (46, 146) in der ausgefahrenen Konfiguration
von der Seitenröhre (30) seitlich beabstandet
ist;
einen Faden (36), welcher an der Nadelspitze
(46, 146) angebracht ist; und
eine Rückerlangungsvorrichtung (38), welche
derart dimensioniert ist, dass sie zur Rtickerlan-
gung des Fadens (36) und der Nadelspitze (46,
146) durch einen Arbeitskanal des Endoskops
(22) verschiebbar ist.

2. Medizinische Vorrichtung (24) nach Anspruch 1, wo-
bei ein distaler Abschnitt der Endkappe (26) eine
Aussparung (40) aufweist, welche in Umfangsrich-
tung mit der Seitenröhre (30) fluchtet.

3. Medizinische Vorrichtung (24) nach Anspruch 1, wo-
bei ein distaler Abschnitt der Endkappe (26) einen
Flansch (42) aufweist, welcher sich radial erstreckt,
um eine Gewebeauflagefläche zu definieren.

4. Medizinische Vorrichtung (24) nach Anspruch 3, wo-
bei der Flansch (42) nahe bei der Nadel (34, 134)
positioniert ist, wenn sich die Nadel (34, 134) in der
ausgefahrenen Konfiguration befindet.

5. Medizinische Vorrichtung (24) nach Anspruch 1, wo-
bei die Nadel (34, 134) in eine Zuführkonfiguration
steuerbar ist, wobei die Nadelspitze (46, 146) in der
Zuführkonfiguration mit der Seitenröhre (30) fluchtet.

6. Medizinische Vorrichtung (24) nach Anspruch 1, wo-
bei sich das distale Ende des Nadelschafts (44, 144)
in der ausgefahrenen Konfiguration entlang eines
gebogenen Wegs krümmt.

7. Medizinische Vorrichtung (24) nach Anspruch 1, wo-
bei das distale Ende des Nadelschafts (44, 144) in
der ausgefahrenen Konfiguration zurückgebogen
ist.

8. Medizinische Vorrichtung (24) nach Anspruch 1, wo-
bei das distale Ende des Nadelschafts (44, 144) aus
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einem elastischen Material ausgebildet ist und in die
ausgefahrene Konfiguration vorgespannt ist.

9. Medizinische Vorrichtung (24) nach Anspruch 1, wo-
bei das distale Ende des Nadelschafts (44, 144) eine
derartige Krümmung aufweist, dass die Nadelspitze
(46, 146) in der ausgefahrenen Konfiguration in die
proximale Richtung zeigt.

10. Medizinische Vorrichtung (24) nach Anspruch 1, wo-
bei die Rückerlangungsvorrichtung (38) eine elasti-
sche Buchse (59) aufweist, welche Zinken (60, 160)
aufweist, wobei die Buchse (59) einen inneren
Durchgang (61) definiert, welcher derart dimensio-
niert ist, dass er die Nadelspitze (46, 146) aufneh-
men kann.

11. Medizinische Vorrichtung (24) nach Anspruch 10,
wobei die Nadelspitze (46, 146) eine Greiffläche (54)
definiert und wobei die Zinken (60, 160) derart di-
mensioniert und strukturiert sind, um die Greiffläche
(54) zu erfassen.

12. Medizinisches System (20), welches die medizini-
sche Vorrichtung (24) nach einem der vorangehen-
den Ansprüche verwendet, wobei das medizinische
System weiterhin  ein Endoskop (22) umfasst, wel-
ches einen Arbeitskanal (23) aufweist, wobei die
Endkappe (26) an einem distalen Ende des Endo-
skops (22) angebracht ist.

13. Medizinisches System (20) nach Anspruch 12, wo-
bei das Endoskop (22) eine zentrale Achse (10) de-
finiert und wobei die Nadelspitze (46, 146) und die
Rückerlangungsvorrichtung (38) in der ausgefahre-
nen Konfiguration radial bezüglich der zentralen
Achse (10) fluchten.

Revendications

1. Dispositif médical (24) à usage avec un endoscope
(22) pour suturer une perforation (14) dans un tissu
(12), le dispositif médical (24) comprenant :

un embout (26) définissant un espace intérieur
(28) dimensionné pour recevoir une extrémité
distale de l’endoscope (22) ;
un tube latéral allongé (30) définissant un canal
latéral (32), le tube latéral (30) étant replié à l’em-
bout (26) ;
une aiguille (34, 134) ayant une tige (44, 144)
et une pointe d’aiguille (46, 146) reliée de ma-
nière détachable à une extrémité distale de la
tige (44, 144), l’aiguille (34, 134) étant dimen-
sionnée pour être déplacée en translation à tra-
vers le canal latéral (32), l’aiguille (34, 134) étant
opérable jusqu’à une configuration déployée, la

pointe d’aiguille (46, 146) étant latéralement es-
pacée du tube latéral (30) dans la configuration
déployée ;
une suture (36) attachée à la pointe d’aiguille
(46, 146) et
un dispositif de récupération (38) dimensionné
pour être déplacé en translation à travers un ca-
nal de travail de l’endoscope (22) pour un retrait
de la suture (36) et de la pointe d’aiguille (46,
146).

2. Dispositif médical (24) selon la revendication 1, dans
lequel une portion distale de l’embout (26) inclut une
fente (40) alignée avec le tube latéral (30) de manière
circonférentielle.

3. Dispositif médical (24) selon la revendication 1, dans
lequel une portion distale de l’embout (26) inclut un
rebord (42) s’étendant radialement pour définir une
surface de support de tissu.

4. Dispositif médical (24) selon la revendication 3, dans
lequel le rebord (42) est positionné à  proximité de
l’aiguille (34, 134) lorsque l’aiguille (34, 134) est dans
la configuration déployée.

5. Dispositif médical (24) selon la revendication 1, dans
lequel l’aiguille (34, 134) est opérable jusqu’à une
configuration de distribution, la pointe d’aiguille (46,
146) étant alignée avec le tube latéral (30) dans la
configuration de distribution.

6. Dispositif médical (24) selon la revendication 1, dans
lequel l’extrémité distale de la tige d’aiguille (44, 144)
fléchit le long d’une trajectoire courbe dans la confi-
guration déployée.

7. Dispositif médical (24) selon la revendication 1, dans
lequel l’extrémité distale de la tige d’aiguille (44, 144)
est rétrofléchie dans la configuration déployée.

8. Dispositif médical (24) selon la revendication 1, dans
lequel l’extrémité distale de la tige d’aiguille (44, 144)
est formée d’un matériau resilient et est rappelée
vers la configuration déployée.

9. Dispositif médical (24) selon la revendication 1, dans
lequel l’extrémité distale de la tige d’aiguille (44, 144)
a une courbure telle que la pointe d’aiguille (46, 146)
est dirigée proximalement dans la configuration dé-
ployée.

10. Dispositif médical (24) selon la revendication 1, dans
lequel le dispositif de récupération (38) inclut une
douille élastique (59) ayant des dents (60, 160), la
douille (59) définissant un passage intérieur (61) di-
mensionné pour recevoir la pointe d’aiguille (46,
146).
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11. Dispositif médical (24) selon la revendication 10,
dans lequel la pointe d’aiguille (46, 146) définit une
surface de prise (54), et dans lequel les dents (60,
160) sont dimensionnées et structurées pour venir
engager la surface de prise (54).

12. Système médical (20) utilisant le dispositif médical
(24) selon l’une quelconque des revendications pré-
cédentes, le système médical (20) comprenant en
outre un endoscope (22) ayant un canal de travail
(23), dans lequel l’embout (26) est monté à une ex-
trémité distale de l’endoscope (22).

13. Système médical (20) selon la revendication 12, l’en-
doscope (22) définissant un axe central (10), et dans
lequel la pointe d’aiguille (46, 146) et le dispositif de
récupération (38) sont radialement alignés par rap-
port à l’axe central (10) dans la configuration dé-
ployée.
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