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ABSTRACT

Various methods and devices are provided for penetrating tissue. In one embodiment, a
tissue-penetrating device is provided and includes a flexible hollow elongate shaft having a

tissue-penetrating tip at a distal end thereof, and a plunger disposed within the tissue-penetrating

2007201668

tip. The plunger can be movable relative to the tissue-penetrating tip between a distal position in
which the plunger is distal of the tissue-penetrating tip to prevent tissue penetration, and a
proximal position in which the plunger is proximal of the tissue-penetrating tip to allow the tip to

penetrate tissue. The plunger can be adapted to move from the distal position to the proximal
position when the plunger is advanced into a tissue surface. The device can also include a

biasing element coupled to the plunger that can be adapted to bias the plunger to the distal
position. The biasing element can be coupled between a distal end of a stylet that extends

through the hollow elongate shaft, and a proximal end of the plunger.
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Flexible endoscopic safety needle

The following statement is a full description of this invention, including
the best method of performing it known to us:
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FLEXIBLE ENDOSCOPIC SAFETY NEEDLE
FIELD OF THE INVENTION

The present invention relates to methods and devices for penetrating tissue, and in
particular to a flexible endoscopic needle having a safety feature.

BACKGROUND OF THE INVENTION
10

Laparoscopic surgery is one type of minimally invasive surgery in which a surgeon uses
numerous trocar ports to access and visualize the tissue site of interest within the abdominal
cavity of a fully anesthetized patient. The benefits of laparoscopic surgery, as compared to open
incisional, abdominal surgery, include less pain, shorter recovery time, less scarring, and lower

cost. Another way to access the abdominal cavity, however, is via natural openings (mouth,

15

anus, vagina, urethra) of the body and through the peritoneal lining of the abdominal cavity.

Obviously, the size and shape of instruments that may be passed through a bodily lumen in order
to perform a medical procedure in the abdominal cavity are greatly restricted due to the
anatomical properties of the lumen.

General surgeons, gastroenterologists, and other medical specialists routinely use flexible
20

endoscopes for intraluminal (within the lumen of the alimentary canal) examination and

treatment of the upper gastrointestinal (GI) tract, via the mouth, and the lower GI tract, via the
anus. In these procedures, the physician pushes the flexible endoscope into the lumen,

periodically pausing to articulate the distal end of the endoscope using external control knobs, to
redirect the distal tip of the endoscope. In this way, the physician may navigate the crooked

25

passageway of the upper GI past the pharynx, through the esophagus and gastro esophageal

junction, and into the stomach. The physician must take great care not to injure the delicate

mucosal lining of the lumen, which generally may stretch open to a diameter in the range of
about 15-25 mm, but normally has a non-circular cross sectional configuration when relaxed.
During such translumenal procedures, a puncture must be formed in the stomach wall or in
30

the gastrointestinal tract to access the peritoneal cavity. One device often used to form such a
puncture is a needle knife which is inserted through the working channel of the endoscope, and

which utilizes energy to penetrate through the tissue. A guidewire is then feed through the

2
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endoscope and is passed through the puncture in the stomach wall and into the peritoneal cavity.
The needle knife is removed, leaving the guidewire as a placeholder. A balloon catheter is then

passed over the guidewire and through the working channel of the endoscope to position the balloon

within the opening in the stomach wall. The balloon can then be inflated to increase the size of the

5

opening, thereby enabling the endoscope to push against the rear of the balloon and to be feed
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through the opening and into the peritoneal cavity. Once the endoscope is positioned within the
peritoneal cavity, numerous procedures can be performed through the working channel of the
endoscope.

While the current methods and devices used to penetrate tissue are effective, one
10

drawback is the risk of damaging adjacent organs and tissue. Due to the low amount of energy
and force of penetration needed to pass through tissue, there is the risk of penetrating adjacent
tissue that is intended to be left unharmed during the procedure. Accordingly, there remains a

need for improved tissue penetrating devices that include a safety feature to protect adjacent
tissue. There also remains a need for a simplified procedure that requires less steps to form a
15

puncture in tissue.
Reference to any prior art or background information in this specification is not, and

should not be taken as, an acknowledgment or any form of suggestion that this prior art or
background information forms part of the common general knowledge in Australia or any other

jurisdiction; or that this prior art or background information could reasonably be expected to be
20

ascertained, understood and regarded as relevant by a person skilled in the art.
As used herein, except where the context requires otherwise, the term "comprise" and

variations of the term, such as "comprising", "comprises" and "comprised", are not intended to

exclude further additives, components, integers or steps.
SUMMARY OF THE INVENTION

25

The present invention provides devices and methods for penetrating tissue. In a first
aspect a tissue-penetrating device is provided and includes a flexible hollow elongate shaft

having a tissue-penetrating tip at a distal end thereof, and a plunger disposed within the tissue

penetrating tip. The plunger can be movable relative to the tissue-penetrating tip between a distal
position in which the plunger is distal of the tissue-penetrating tip to prevent tissue penetration,

30

and a proximal position in which the plunger is proximal of the tissue-penetrating tip to allow the

3
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tip to penetrate tissue. The plunger can be adapted to move from the distal position to the

proximal position when the plunger is advanced into a tissue surface. The device further

comprises two tissue grasping members located adjacent to the tissue-penetrating tip and within
the elongate shaft in a deformed and straightened out configuration, wherein the two tissue

5

grasping members are adapted to extend from the tissues-penetrating tip to penetrate tissue while
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initially in the deformed and straightened out configuration, and thereinafter to curl and acquire a

hook-shaped distal end that tis configured to hold the tissue during tissue penetration by the
tissue-penetrating tip, said direction of curling of one of the two tissue grasping members being

in opposition to that of the other of the two tissue grasping members.
10

The device can also include a biasing element adapted to bias the plunger to the distal
position. In one embodiment, the biasing element can be coupled between a distal end of a stylet

that extends through the hollow elongate shaft and a proximal end of the plunger. In other

embodiments, it can be integrally formed with the plunger and/or stylet.
In a second aspect a method for penetrating tissue is provided. The method includes
15

inserting a tissue-penetrating device through a body lumen, positioning the device adjacent to a
tissue surface to be penetrated and extending two tissue grasping members, located adjacent to a

tissue-penetrating tip and within an elongate shaft, from the tissue penetrating tip, wherein the
tissue grasping members penetrate tissue while initially in the deformed and straightened out

configuration, and thereinafter curl and acquire a hook-shaped distal end that is holds the tissue,
>0

said direction of curling of one of the two tissue grasping members being in opposite to that of
the other of the two tissue grasping members; and positioning a plunger disposed within and

extending distally from the tissue-penetrating tip formed on a distal end of a flexible elongate
shaft of the device adjacent to the tissue surface to be penetrated. Force can be applied to the

device to cause the plunger to move proximally into the flexible elongate shaft to allow the
25

tissue-penetrating tip to penetrate through the tissue.

The plunger can return to a distal position in which the plunger extends distally beyond
the tissue-penetrating tip once the tissue-penetrating tip penetrates through the tissue, thereby

preventing injury to adjacent tissue. The method can further include retracting the needle and
plunger relative to an outer sheath disposed there around such that the needle and plunger are
30

contained with the outer sheath.

4
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The device can further include an outer sheath disposed around at least a portion of the
hollow elongate shaft. The hollow elongate shaft and the plunger can be slidably movable
relative to the outer sheath to allow the hollow elongate shaft and plunger to be fully contained

within the outer sheath, for example, during insertion of the device through an endoscope. In

5

another embodiment, the plunger and the hollow elongate shaft can be associated with a depth
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gauge that can be effective to indicate a depth of the plunger and hollow elongate shaft relative
to the outer sheath. In other embodiments, the outer sheath can include an expandable member,

for example, an expandable balloon, disposed around a portion thereof and adapted to expand
radially to increase a size of a puncture hole formed by the tissue-penetrating device. The device
10

can also optionally include one or more tissue grasping members located adjacent to the tissue

penetrating tip and adapted to grasp tissue to hold the tissue during tissue penetration by the

tissue-penetrating tip.
In another embodiment, an expandable member can be positioned within a puncture hole

formed in the tissue by the tissue-penetrating tip after the tissue-penetrating tip penetrates

15

through the tissue. The expandable member can optionally be formed on an outer sheath

disposed around at least a portion of the elongate shaft, which can be expanded to increase a size

of the puncture hole. In an exemplary embodiment, the device can be inserted through an
endoscope, and, after the expandable member is expanded, the endoscope can be advanced over

the device and against the expandable member to push the expandable member and the
IQ

endoscope through the expanded puncture hole.

4a
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penetrating tip penetrates through the tissue to position the guidewire through a puncture hole

formed in the tissue by the tissue-penetrating tip. The guidewire can be inserted through a lumen

formed in the plunger, or the plunger can be removed and the guidewire can be inserted through
the elongate shaft. After the guidewire is inserted, the device can be removed, leaving the

0
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In another embodiment, a guidewire can be passed through the device after the tissue

guidewire extending through the puncture hole to function as a placeholder for insertion of other
devices.
In another embodiment, the device can be inserted through a working channel of an

endoscope. The plunger and the flexible elongate shaft can be fully contained within an outer

sheath when the device is inserted through an endoscope. The plunger and flexible elongate

5

shaft can then be advanced distally beyond a distal end of the outer sheath prior to positioning
the plunger adjacent to a tissue surface to be penetrated.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more fully understood from the following detailed description taken

in conjunction with the accompanying drawings, in which:
>

FIG. 1A is a perspective view of one exemplary embodiment of a device for penetrating

tissue;

FIG. IB is an exploded view of the device for penetrating tissue shown in FIG. 1 A;
FIG. 2 is a perspective view of a portion of a needle assembly of the device shown in FIGS.

1A-1B;
25

FIG. 3 is a perspective view of a portion of a stylet assembly of the device shown in FIGS.

1A-1B;
FIG. 4 is a perspective view of the needle assembly and stylet assembly of the device

shown in FIGS. 1A-1B;

FIG. 5A is a perspective view of another embodiment of a device for penetrating tissue
30

having a tissue grasping assembly inserted through the device and adapted to grasp and hold

5
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tissue during tissue penetration by the device;
FIG. 5B is a perspective view of the tissue grasping assembly shown in FIG. 5A;
FIG. 6A is a perspective view of a distal portion of another embodiment of a device for
penetrating tissue having an expandable member for increasing the size of a puncture formed in

2007201668

tissue using the device;
10

FIG. 6B is a distal perspective view of the device shown in FIG. 6A with an inflated view

of the expandable member;
FIG. 7A is a perspective view of a distal portion of the device of FIGS. 5A-5B positioned

adjacent to tissue, and showing the tissue grasping members penetrated through tissue to grasp

and hold the tissue;
15

FIG. 7B is a side view of the device and tissue of FIGS. 1 A-1B showing a tissue

penetrating tip penetrated through tissue with a plunger in a proximal position;
FIG. 7C is a side view of the device and tissue of FIG. 7B after the device has penetrated

through the tissue, showing the plunger returned to a distal position;
FIG. 8A is a side view of the device of FIGS. 6A-6B showing the device penetrated

’0

through the tissue and showing the expandable member positioned in a puncture hole formed in
the tissue;

FIG. 8B is a side view of the device and tissue of FIG. 8A, showing the expandable
member inflated in the puncture hole formed in the tissue to increase the size of the puncture

hole; and

25

FIG. 9 is a side view of the device of FIGS. 1A-1B showing the device penetrated through
the tissue and a guidewire positioned through the device.

DETAILED DESCRIPTION OF THE INVENTION
Certain exemplary embodiments will now be described to provide an overall understanding

of the principles of the structure, function, manufacture, and use of the devices and methods

6
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disclosed herein. One or more examples of these embodiments are illustrated in the
accompanying drawings. Those of ordinary skill in the art will understand that the devices and

methods specifically described herein and illustrated in the accompanying drawings are non

limiting exemplary embodiments and that the scope of the present invention is defined solely by
the claims. The features illustrated or described in connection with one exemplary embodiment

2007201668
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may be combined with the features of other embodiments. Such modifications and variations are
intended to be included within the scope of the present invention.

Various exemplary methods and devices are provided for penetrating tissue. In general, a
tissue-penetrating device is provided having a hollow elongate needle shaft with a tissue
penetrating tip at a distal end thereof for penetrating tissue. The device can also include a
15

plunger disposed within at least a portion of the elongate needle shaft and configured to move

relative to the tip to allow the tip to penetrate tissue only when the plunger and tip are advanced

into the tissue to be penetrated. The plunger thus functions to provide a blunt-tip configuration
until it is desired to advance and penetrate the device through tissue. While the device can be

used in a variety of applications, it is preferably used in endoscopic or laparoscopic surgery. For

10

example, the device can be inserted translumenally, and then penetrated through a tissue surface,
such as the stomach or colon, to form a puncture hole in the tissue to provide access to other
areas of the body, such as the abdominal cavity. The plunger is particularly advantageous as it

allows the device to penetrate through tissue, while preventing puncture or injury to adjacent

tissue, such as organs disposed within the stomach cavity.

25

FIGS. 1A-1B illustrate one exemplary embodiment of a device for penetrating tissue. As

shown, the device 10 generally includes a handle 12 with a needle assembly 14 extending
therethrough and extending from a distal end of the handle and configured to be introduced
translumenally. The needle assembly 14 includes a needle shaft 16 slidably disposed within the

handle, and a needle 17 extending distally from the needle shaft 16 and having a tissue30

penetrating tip 18 formed on or coupled to a distal end thereof for penetrating tissue. The device
10 also includes a stylet assembly 20 disposed within the needle assembly 14 and configured to

protect the tip 18 until the device 10 is positioned against a tissue to be penetrated. The stylet
assembly 20 includes a stylet 24 extending proximally through and distally from the handle 12

and coupled at its proximal end to an end cap 26, and a plunger 22 disposed distal of the distal

7
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end of the stylet 24 for protecting the tip 18. The device 10 can also include an outer sheath 28

extending distally from the handle 12 that is configured to receive and house the needle and

stylet assemblies 14, 20 to thereby protect a body lumen or other instrument in which the device

10 is inserted from the tissue-penetrating tip 18. In use, the plunger 22 on the stylet assembly 20
can be positioned relative to the tissue-penetrating tip 18 of the needle assembly 14 to render the

2007201668
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tip 18 blunt and prevent it from penetrating tissue. The plunger 22 can be moved proximally

within the tip 18 to allow the tip 18 to penetrating through tissue. Once the tip 18 penetrates

through tissue, the plunger 22 can return to its initial, distal position to protect the tip 18 and
prevent unintentional puncture of adjacent tissue.
The handle 12 of the device 10 can have any shape and size, but it is preferably adapted to
15

facilitate grasping and manipulation of the device 10. In the illustrated embodiment, as shown in
FIGS. 1A-1B, the handle 12 has an elongate cylindrical configuration. The handle 12 can be
formed from multiple pieces, or it can have a unitary configuration. In the illustrated

embodiment, the handle 12 includes two halves 12a, 12b that mate together and that house the

proximal portions of the needle assembly 14 and the stylet assembly 20. As shown, a distal end
20

cap 12c can be used to mate the distal ends of the assemblies 14, 20. The end cap 12c, as well as

the proximal end of then handle 12, can include openings formed therein for receiving the
assemblies 14, 20 therethrough.

As noted above, the device 10 can also include an outer sheath 28 that houses the distal
portion of the needle and stylet assemblies 14, 20. The outer sheath 28 can be flexible or rigid,

25

but in an exemplary embodiment, a distal end of the device 10 is adapted to be inserted
translumenally, and therefore the outer sheath 28 can be semi-flexible or flexible to allow
insertion through a tortuous lumen. As shown in FIGS. 1A-1B, the outer sheath 28 is fixed to

and extends distally from the distal end of the end cap 12c of the handle 12. The length of the
outer sheath 28 can vary depending on the intended use of the device 10, but in an illustrated
30

embodiment the outer sheath 28 has an elongate length that is adapted for use translumenally. A
person skilled in the art will appreciate that the outer sheath 28 is not a necessary component for
the device 10 to penetrate tissue and can be omitted. The handle 12 can also include other

features, such as a dowel 30 coupled to an inner wall of the handle 12 that is configured to
control a position of the tissue-penetrating tip 18 with respect to the handle 12 and the outer

8
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sheath 28, as will be discussed in more detail below.
The needle assembly 14 of the device 10 can also have a variety of configurations, and

various portions of the assembly 14 can be flexible or rigid. In an exemplary embodiment, a

distal end of the needle assembly 14, i.e., the needle 17, is adapted to be inserted translumenally,

2007201668

and therefore at least portions of the needle 17 extending from the handle 12 are semi-flexible or

10

flexible to allow insertion through a tortuous lumen. One skilled in the art will appreciate that
the needle 17 can be made from a variety of biocompatible materials that have properties

sufficient to enable portions of the needle 17 extending from the handle 12 to be inserted and
moved within channels of a body lumen. The needle 17 can also have a length that can vary

depending on the intended use of the device, but in an exemplary embodiment the length is
15

adapted for use translumenally. A diameter of the needle 17 can also vary, but the diameter is

preferably sufficient to slidably receive the plunger 22 of the stylet assembly 20.
The needle 17 can also include a tissue-penetrating tip 18. The tip 18 can have any shape

or size, but it is preferably configured to allow the tip 18 to penetrate tissue. FIG. 7B illustrates
an angled tip. The tissue-penetrating tip 18 can also be configured to penetrate tissue by cutting.
’0

For example, the tip 18 can be a sharpened tip that is adapted to penetrate the tissue by the force

of the device 10 as it is advances through tissue. One skilled in the art will appreciate that the
tissue-penetrating tip 18 can have a variety of other configurations and it can be adapted to treat
tissue in a variety of ways. For example, the tip 18 can be blunt and/or tissue penetration can be

effected or assisted by electrical energy.
25

As previously indicated, the proximal end of the needle assembly 14 can include a needle
shaft 16 that is coupled to the needle 17. The needle shaft 16 can have a variety of

configurations, but in the illustrated embodiment, the needle shaft 16 is slidably movable in the
handle 12 to allow a position of the tissue-penetrating tip 18 to be adjusted with respect to the

outer sheath 28. In particular, movement of the needle shaft 16 within the handle 12 can be used

30

to move the tip 18 between a retracted position, in which it is fully retained within the outer
sheath 28, and an extended position, in which the tip 18 extends beyond the distal end of the

outer sheath 28. The needle assembly 14 can, in other embodiments, be fixedly coupled to or
formed integrally with the handle 12.

9
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or coupled to a proximal end thereof and adapted to indicate a depth of the tip 18 relative to the

outer sheath 28. In an exemplary embodiment, the depth gauge 32 can include a keyed track 33

formed therein that is adapted to position the tip 18 at various predetermined locations. The keys
36 are radial slots formed along the length of the track 33 and are adapted to receive a dowel 30
0

2007201668

As shown in FIGS. 1A-2, the needle shaft 16 can also include a depth gauge 32 formed on

which is coupled to an inner wall of the handle 12. The dowel 30 can be locked in the various

keys 36 to position the tip 18 relative to the outer sheath 28. In use, the needle shaft 16 is rotated
to position the dowel 30 within a longitudinal slot 34, and it is moved longitudinally to slide the
needle assembly 14 relative to the handle 12 and thereby adjust the position of the tissue

penetrating tip 18. After the tip 18 is moved to a desired position, the shaft 16 is rotated to lock

5

the dowel 30 in another key 36 in the track 33 and thereby maintain the needle assembly 14 in a

fixed position relative to the handle 12 and the outer sheath 28. The depth gauge 32 can also
include markings to indicate the depth of the tip 18. As shown, the depth gauge 32 includes five
keys 36, and thus five marking 38 along its length. In the illustrated embodiment, these

markings 38 are defined as the values 0-4, but any types of markings to indicate the varying
!0

depth levels of the tip 18 are sufficient. A person skilled in the art will appreciate that a variety

of other techniques can be used to adjust a depth of the tip 18 relative to the outer sheath 28.
As discussed above, the stylet assembly 20 is disposed within the needle assembly 14 and
can have a variety of sizes and configurations. In the illustrated embodiment, the stylet assembly

20 includes a stylet 24 and a plunger 22 that are movably coupled to one another and that have a

5

length that allows them to extend through the handle 12 to a position proximal to the distal-most

end of the tissue-penetration tip 18 to protect the tip 18 when the device 10 is not in contact with
tissue. The plunger 22 at the distal end is adapted to protect the tissue-penetrating tip 18 when

the device is not in contact with tissue. The plunger 22 can have various shapes and sizes, but in
the illustrated embodiment, it has a cylindrical configuration with a blunt distal end. The plunger
30

22 is movable relative to the tissue-penetrating tip 18 between a distal position in which the

plunger 22 is distal of the tissue-penetrating tip 18 to prevent tissue penetration, and a proximal
position in which the plunger 22 is proximal of or adjacent to the tissue-penetrating tip 18 to

allow the tip to penetrate tissue. The elongate stylet 24 extends proximally from the plunger 22
and is preferably semi-flexible or flexible to allow insertion through a tortuous lumen.

10
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to allow the plunger 22 to move between the proximal and distal positions. In an exemplary
embodiment, the device 10 can include a biasing element that extends between the plunger 22

and the stylet 24 and that is adapted to bias the plunger 22 to the distal position. In one
embodiment, the biasing element can be a spring 40, as shown in FIG. 3, for biasing the plunger
10

2007201668

As indicated above, the plunger 22 and the stylet 24 can be movably coupled to one another

22 to the distal position. The spring 40 is coupled between a distal end of the elongate stylet 24
and a proximal end of the plunger 22. In particular, a distal end of the spring 40 is coupled to a
plunger post 42 formed on the plunger 22 and its proximal end is coupled to a stylet post 44

formed on the elongate stylet 24. In use, the biasing force of the spring 40 on the plunger 22 can
be overcome by advancing the plunger 22 against a tissue surface, allowing the plunger 22 to
5

retract into the proximal position when it is in contact with a tissue. As the device 10 moves

proximally, the spring 40 compresses and the plunger 22 moves proximally to expose the tip 18
to allow it to penetrate the tissue. After the tip 18 penetrates the tissue, the force of the tissue on

the plunger 22 is removed and the plunger 22 moves distally to protect the tip 18 and prevent

further tissue penetration. A person skilled in the art will appreciate that a variety of other
)

biasing elements can be used to bias the plunger 22 to a distal position. Moreover, in other
exemplary embodiments, the device does not need to include a stylet, and the proximal end of
the biasing element can rest against a flange formed on an inner wall of the needle 17.
As stated above, the stylet assembly 20 is disposed within the needle assembly 14 with the

plunger 22 extending adjacent to or distally from the tissue-penetrating tip 18 when the plunger
22 is in the distal position. The assemblies 14, 20 can optionally be releasably attached to each
other to allow them to move together with respect to the outer sheath 28 to maintain the position
of the plunger 22 with respect to the tip 18. In the embodiment shown in FIG. 4, the stylet 24 is
coupled to an end cap 26, which can releasably mate to the proximal end of the needle shaft 16.

The needle shaft 16 can be coupled to the end cap 26 using a variety of mating techniques, such
30

as a luer lock, threads, a snap fit engagement, an interference fit, and a magnetic engagement.
The releasable attachment between the stylet assembly 20 and the needle assembly 14 can also

allow the stylet assembly 20 to be removed from the needle assembly 14 to allow irrigation fluid

or a guidewire to be passed therethrough. In other exemplary embodiments, the stylet assembly
20 can be cannulated for receiving irrigation fluid or a guidewire 70 after tissue penetration, or
35

the guidewire 70 can be preloaded in the stylet assembly 20, as shown in FIG. 9. The guidewire
11
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70 can be positioned through the puncture hole made in the tissue by the tissue-penetrating tip

18. Once the guidewire 70 has been positioned through the puncture hole, the device 10 can be

removed, leaving the guidewire 70 in place. A variety of devices and surgical instruments can
then be guided along the guidewire 70 to facilitate a number of surgical procedures that can be

performed at the site of the penetrated tissue.
The device of FIGS. 1A-1B can also be configured to receive one or more tissue grasping

members therethrough. The tissue grasping member(s) can have various configurations, but it is
preferably configured to grasp and hold tissue while a tissue-penetrating tip 18' is advanced
through the tissue. For example, FIGS. 5A-5B illustrate two tissue grasping members 50', 52'

extending between the outer sheath 28' and the needle assembly 14' to be positioned through the
15

tissue. Each tissue grasping member 50', 52' has a hook-shaped distal end that is configured to

penetrate and grasp tissue. The tissue grasping members 50', 52' are movable between a
proximal position in which they are disposed within the outer sheath 28', and a distal position in

which they extend from the outer sheath 28' to allow the members 50', 52' to penetrate tissue.
The members 50', 52' are preferably formed from a shape memory material to allow the distal

20

ends of the members 50', 52' to curl when extended from the distal end of the outer sheath 28',

and to deform and straighten out when the members 50', 52' are pulled back into the outer sheath
28'. A knob 54' can be slidably disposed in a slot in the handle 12' and can be coupled to the
proximal end of the members 50', 52' to control their movement between the proximal and distal

positions. A person skilled in the art will appreciate that any type of control device can be used

25

to control the movement of the tissue grasping members 50', 52', and that the control device can

be positioned on the device, such as on the handle, or separate from the device.
The device disclosed herein can also include an expandable member that is adapted to

increase the size of the puncture formed in tissue by the tissue-penetrating tip of the device.
FIGS. 6A-6B illustrate one embodiment of an expandable member disposed on a tissue30

penetrating device 10". As shown, the expandable member is in the form of a dilating balloon

60" that is configured to be inflated to expand the size of the puncture hole. A person skilled in
the art will appreciate that a variety of other expandable members can be used to expand a
puncture hole created by the tissue-penetrating tip. The balloon 60" can be disposed at various

locations, but FIGS. 6A-6B illustrate the balloon 60" disposed on an outer sheath 28". The

12
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lumen formed in and extending along the outer sheath 28". A person skilled in the art will

appreciate that any inflation lumen can be used to inflate the balloon 60", including a lumen
internal or external to the outer sheath 28". As shown, the device 10" can include an inflation
port 62" coupled to or formed on a handle 12". In use, after a tissue-penetrating tip (not shown)

10
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balloon 60" can then be inflated using, for example, fluid or air introduced through an inflation

has penetrated through tissue, the device 10" can be advanced to position the deflated balloon

60", shown in FIG. 6A, within the puncture site. The balloon 60" is inflated, shown in FIG. 6B,
to increase the size of a puncture hole formed in the tissue by the tip. A person skilled in the art
will appreciate that the expandable member can be associated with other devices, such as the

guidewire described above. For example, the expandable member can be disposed on or

15

positioned over the guidewire to allow for positioning the expandable member within the
puncture site.

The present invention also provides methods for penetrating tissue. FIGS. 7A-8B illustrate

one exemplary method for penetrating a target tissue. In use, the device 10 is inserted
translumenally into a patient and passed to a target tissue to be penetrated. Once the device is

10

positioned adjacent to the target tissue, the tissue grasping members 50, 52, if provided, can be
moved distally using the knob 54 disposed on the handle 12 to allow the members 50, 52 to

grasp the tissue in order to hold the tissue (only a portion of the tissue penetrated by tissue
grasping member 50 is shown). The tissue-penetrating tip 18 can then be advanced into the
tissue, as shown in FIG. 7B. The plunger 22 will be forced into the proximal position as the

15

plunger 22 is advanced into the target tissue. Once the plunger 22 moves to the proximal

position within the needle shaft 16, the tip 18 can contact and penetrate the tissue. After the tip
18 has penetrated through the target tissue as shown in FIG. 7C, or the device 10 has been moved

out of contact with the target tissue, the pressure is removed from the plunger 22, thereby
allowing the plunger 22 to return to the distal position to protect adjacent tissue from being
30

penetrated by the tissue-penetrating tip 18. The plunger 22 and needle shaft 16 can also be

retracted relative to the sheath 28 such that the tip 18 and plunger 22 are contained with the

sheath 28 to prevent damage to adjacent tissues. The tissue grasping members 50, 52 can then be
removed from the tissue by retracting the members 50, 52 relative to the outer sheath 28. If

provided, an expandable member disposed on the outer sheath 28, as shown in FIG. 8A, can be

35

positioned within the puncture site formed in the tissue by the tip 18 to expand the size of the
13
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puncture hole, shown in FIG. 8B. Alternatively, a guidewire can be inserted through the stylet

assembly 20, or the stylet assembly 20 can be removed and replaced with a guidewire. The

guidewire can function as a placeholder, allowing the device 10 to be removed while the
guidewire remains positioned through the puncture. An expandable member, or various other

devices, can then be passed over the guidewire.
In another exemplary embodiment, an endoscope can be passed through the esophagus and
positioned within the stomach, and a tissue-penetrating device, such as the devices described in

FIGS. 1A-1B, can be introduced through a working channel of the endoscope and used to create
a puncture hole in the stomach wall by penetrating the tissue of the stomach wall. To prevent the
tissue-penetrating tip from damages the working channel, the tip and plunger can be moved

15

within the outer sheath using the depth gauge of the needle assembly before inserting the device

into the endoscope. Once the device is positioned adjacent to a target tissue, the tissue grasping

members (if provided) can be moved distally to allow the members to grasp and hold the tissue,
and the device can be advanced to penetrate the tissue-penetrating tip through the tissue. Once
the puncture is formed, an expandable member on the outer sheath can be used to increase the

20

puncture site. The endoscope can then be advanced against the expandable member and through

the puncture. Alternatively, a guidewire can be preloaded within the stylet assembly or it can be

feed through the device to the site of the puncture hole created in the stomach wall, and the
tissue-penetrating device can be removed, leaving the guidewire as a placeholder. An

expandable member disposed on the guidewire or positioned over the guidewire can be

25

positioned within the puncture site. Once the expandable member has been inflated and the size

of the puncture hole in the stomach wall has been increased, the endoscope can be advanced into
the expandable member to push the expandable member and the endoscope through the puncture
hole and into the abdominal cavity. Additional instruments and devices can then be passed

through the working channel of the endoscope to perform various procedures. A person skilled
30

in the art will appreciate that a guidewire and separate expandable member are not necessary and

that other techniques can be used to insert an endoscope or other devices through the puncture.
One skilled in the art will appreciate further features and advantages of the invention based
on the above-described embodiments. Accordingly, the invention is not to be limited by what

has been particularly shown and described, except as indicated by the appended claims. All

14
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1.

A tissue-penetrating device, comprising:
a flexible hollow elongate shaft having a tissue-penetrating tip at a distal end thereof; and

2007201668

a plunger disposed within the tissue-penetrating tip and movable relative to the tissue-

5

penetrating tip between a distal position in which the plunger is distal of the tissue-penetrating

tip to prevent tissue penetration, and a proximal position in which the plunger is proximal of the
tissue-penetrating tip to allow the tip to penetrate tissue;

wherein the plunger is adapted to move from the distal position to the proximal position
when the plunger is advanced into a tissue surface;

10

the device further comprises two tissue grasping members located adjacent to the tissue

penetrating tip and within the elongate shaft in a deformed and straightened out configuration,

wherein the two tissue grasping members are adapted to extend from the tissues-penetrating tip
to penetrate tissue while initially in the deformed and straightened out configuration, and
thereinafter to curl and acquire a hook-shaped distal end that is configured to hold the tissue

15

during tissue penetration by the tissue-penetrating tip, said direction of curling of one of the two

tissue grasping members being in opposition to that of the other of the two tissue grasping

members.
2.

The device of claim 1, further comprising a biasing element configured to bias the

plunger to the distal position.
20

3.

The device of claim 2, further comprising a stylet extending through the hollow elongate

shaft, the biasing element being coupled between a distal end of the stylet and a proximal end of

the plunger.
4.

The device of claim 1, 2 or 3, further comprising an outer sheath disposed around at least

a portion of the hollow elongate shaft.

25

5.

The device of claim 4, wherein the hollow elongate shaft and the plunger are slidably

movable relative to the outer sheath.

16
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6.

The device of claim 5, further comprising a depth gauge associated with the plunger and

the hollow elongate shaft and effective to indicate a depth of the plunger and hollow elongate
shaft relative to the outer sheath.

7.

2007201668

5

The device of claim 4, wherein the outer sheath includes an expandable member disposed

around a portion thereof and adapted to expand radially.

8.

The device of claim 7, wherein the expandable member comprises an expandable

balloon.

9.

A method for penetrating tissue, comprising:

inserting a tissue-penetrating device through a body lumen;

positioning the device adjacent to a tissue surface to be penetrated and extending two

10

tissue grasping members, located adjacent to a tissue-penetrating tip and within an elongate

shaft, from the tissue penetrating tip;
wherein the tissue grasping members penetrate tissue while initially in the deformed and
straightened out configuration, and thereinafter curl and acquire a hook-shaped distal end that

15

holds the tissue, said direction of curling of one of the two tissue grasping members being in
opposition to that of the other of the two tissue grasping members;

positioning a plunger disposed within and extending distally from the tissue-penetrating

tip formed on a distal end of a flexible elongate shaft of the device adjacent to the tissue surface
to be penetrated; and
applying force to the device to cause the plunger to move proximally into the flexible

20

elongate shaft to allow the tissue-penetrating tip to penetrate through the tissue.
10.

The method of claim 9, wherein the plunger returns to a distal position in which the

plunger extends distally beyond the tissue-penetrating tip once the tissue-penetrating tip

penetrates through the tissue.
25

11.

The method of claim 10, further comprising retracting the needle and plunger relative to

an outer sheath disposed there around such that the needle and plunger are contained with the

outer sheath.

17
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12.

through the tissue, positioning an expandable member within a puncture hole formed in the
tissue by the tissue-penetrating tip, and expanding the expandable member to increase a size of

the puncture hole.

5
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The method of claim 9, further comprising, after the tissue-penetrating tip penetrates

13.

The method of claim 12, wherein the expandable member is formed on an outer sheath

disposed around at least a portion of the elongate shaft, and positioning the expandable member

within the puncture hole comprises advancing the device further into the body lumen and
through the puncture hole.

14.

[0

The method of claim 12, wherein the device is inserted through an endoscope, and, after

the expandable member is expanded, further comprising advancing an endoscope over the device
and against the expandable member to push the expandable member and the endoscope through
the expanded puncture hole.

15.

The method of claim 9, further comprising, after the tissue-penetrating tip penetrates

through the tissue, passing a guidewire through the device to position the guidewire through a
[5

puncture hole formed in the tissue by the tissue-penetrating tip.
16.

The method of claim 15, wherein the guidewire is inserted through a lumen formed in the

plunger.
17.

The method of claim 15, wherein the plunger is removed and the guidewire is inserted

through the elongate shaft.
20

18.

The method of claim 15, further comprising, after inserting the guidewire, removing the

device leaving the guidewire extending through the puncture hole.

19.

The method of claim 9, wherein the device is inserted through a working channel of an

endoscope, and wherein the plunger and the flexible elongate shaft are fully contained within an
outer sheath when the device is inserted through an endoscope, and wherein the plunger and
25

flexible elongate shaft are advanced distally beyond a distal end of the outer sheath prior to

positioning the plunger adjacent to a tissue surface to be penetrated.

20.

A tissue-penetrating device substantially hereinbefore described with reference to any

one of the accompanying drawings.

18
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