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(57) ABSTRACT

A feeding tube and method for introducing a feeding tube
within the gastrointestinal tract of a patient, whereby the
feeding tube is introduced by using a variation of the Ponsky
“pull” method of feeding tube placement. The feeding tube
comprises an elongate shaft having a distal end and proximal
end. The feeding tube also comprises a coupling structure
for coupling the feeding tube to a pull wire, the coupling
structure be proximal of the distal end of the feeding tube
shaft. The feeding tube further comprises a guiding structure
for aligning the pull wire with the distal end of the shaft. The
feeding tube is introduced within the patient by attaching the
previously placed pull wire to the coupling and guiding
structures of the feeding tube, and then pulling the pull wire
so as to pull the feeding tube into and through the gas-
trointestinal tract of the patient.
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PEG TUBE WITH WIRELESS PULL TIP

RELATED APPLICATION

[0001] This application claims the benefit of priority from
U.S. Provisional Application No. 60/713,087, filed Aug. 31,
2005, and entitled “Wireless Pull Tip”, the contents of which
is incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to medical devices,
and more particularly to feeding tubes for delivery of
nutritional products to the intestinal tract and methods for
placement of feeding tubes therein.

BACKGROUND OF THE INVENTION

[0003] Patients for which normal ingestion of food
becomes difficult or impossible may require placement of a
feeding tube to assist in providing their nutritional needs.
For some individuals, such as comatose patients, stroke
victims, or those with a compromised gastrointestinal tract,
this may require placement of a tube that is introduced
percutaneously into the stomach for delivery of nutritional
products directly into the stomach or jejunum. The proce-
dure, known as a Percutaneous Endoscopic Gastrostomy
(PEG), involves the introduction of an endoscope into the
stomach, while the desired site where the stoma is to be
created is indicated from above by depressing the abdomen.
Transillumination may also be utilized to locate the desired
site through the abdominal wall. A sheathed needle or trocar
punctures the abdominal wall and enters the stomach, cre-
ating a stoma. The needle is removed and a looped insertion
or pull wire is introduced through the sheath where it is
grasped by a snare or forceps deployed from the working
channel of the endoscope. Once it is captured, the insertion
wire is pulled into the working channel of the endoscope.
The endoscope is then withdrawn from the patient via the
oral cavity, pulling the insertion wire with it.

[0004] In the standard Ponsky method (or “pull” method),
the percutaneous gastrostomy feeding tube is coupled to the
portion of the insertion wire exiting the patient’s mouth.
More specifically, the loop of the insertion wire is knotted or
tied to a loop attached to the distal end of the gastrostomy
feeding tube. With the insertion wire now tethered to the
gastrostomy feeding tube, the endoscopist retracts the por-
tion of the insertion wire exiting the stoma, thereby pulling
the gastrostomy feeding tube into the patient’s mouth and
towards the stomach. With continued retraction of the inser-
tion wire, the distal end of the gastrostomy feeding tube is
pulled out through the stoma. The gastrostomy feeding tube
typically includes a tapered dilator portion to aid its passage
through the stoma. Once the feeding tube has been properly
positioned with the proximal end cap or bolster of the
feeding tube against the internal wall of the stomach, it is
secured by an external bolster positioned against the outside
of the abdomen wall. The endoscope is typically reintro-
duced into the stomach to check the internal position of the
feeding tube before the external bolster is secured. The
dilator portion of the feeding tube, including the insertion
wire tied thereto, is then cut away and removed and an
adapter compatible with standardized feeding pumps and
syringes is attached.

[0005] Conventional gastrostomy feeding tubes specifi-
cally configured for placement by the standard “pull”
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method have a number of drawbacks. For example, conven-
tional “pull” type gastrostomy feeding tubes typically have
a loop of wire affixed to the distal end of the dilator for
attachment to the insertion wire. This attachment loop may
be subjected to significant pulling forces as the gastrostomy
feeding tube is pulled, via the insertion wire, through the
mouth, esophagus and stomach of the patient. The manner of
securing the attachment loop to the dilator must therefore be
substantial, which may necessitate a larger dilator than
would otherwise be desired. In addition, the attachment loop
may become detached from the dilator during the “pull”
method of insertion, thereby necessitating that the feeding
tube be removed and the placement procedure be re-started
with a new feeding tube. There is also the possibility that the
insertion wire may separate from the feeding tube attach-
ment loop during the placement procedure. For example, the
knot that is used to secure the loop of the insertion wire to
the attachment loop may become untied, thereby necessi-
tating that the procedure be started over by re-advancing the
end of the insertion wire out of the patient’s mouth and
re-tying it to the feeding tube. Moreover, the step of securely
tying the insertion wire to the feeding tube attachment loop
may be time consuming and difficult. Finally, the knot
between the insertion wire and the feeding tube tends to snag
on or irritate the tissue of the esophagus, stomach, and stoma
as it is being pulled therethrough.

[0006] What is needed is a gastrostomy feeding tube that
can be introduced using the “pull” method, and which can be
quickly and securely attached to a looped insertion or pull
wire, which can be secured to the pull wire without tying or
knotting the pull wire to the feeding tube, and which does
not include or rely on a loop of wire affixed to the dilator
portion of the feeding tube.

SUMMARY OF THE INVENTION

[0007] The foregoing problems are solved and a technical
advance is achieved with an illustrative feeding tube and
method for introducing a feeding tube within the gastrointes-
tinal tract of a patient, whereby the feeding tube is intro-
duced using a variation of the Ponsky “pull” method of
feeding tube placement. The feeding tube comprises an
elongate shaft having a distal end and proximal end. The
feeding tube also comprises a coupling structure for cou-
pling the feeding tube to a pull wire, the coupling structure
be proximal of the distal end of the feeding tube shaft. The
feeding tube further comprises a guiding structure for align-
ing the pull wire with the distal end of the shaft. The feeding
tube is introduced within the patient by attaching the pre-
viously placed pull wire to the coupling and guiding struc-
tures of the feeding tube, and then pulling the pull wire so
as to pull the feeding tube into and through the gastrointes-
tinal tract of the patient. The coupling and guiding structures
eliminate the need for a separate attachment loop affixed to
the distal end of the feeding tube. The coupling and guiding
structures also eliminate the difficulties and problems asso-
ciated with tying the pull wire to an attachment loop on the
feeding tube.

[0008] In one aspect of the invention, the coupling struc-
ture comprises a portion of the feeding tube, such as the
dilator, about which the elongate pull member is disposed.
In other aspects of the invention, the coupling structure
comprises a hook or prong structure for engaging the loop of
the pull wire. In still other aspects of the invention, the
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coupling structure comprises a clip mechanism that is mov-
able between an open position and a closed position, the
open position permitting the pull wire to be attached to the
feeding tube and the closed position preventing the pull wire
from becoming disengaged from the feeding tube.

[0009] In another aspect of the invention, the feeding tube
comprises a guiding structure for directing the pull wire
towards the distal end of the feeding tube, and for aligning
the pull wire with the distal end of the feeding tube. In
certain aspects of the invention, the guiding structure com-
prises a passageway or lumen extending through a portion of
the feeding tube. In other aspects of the invention, the
guiding structure comprises one or more grooves disposed in
the side of the feeding tube.

[0010] The feeding tube is introduced within the patient by
securing the looped end of a previously placed pull wire to
the coupling and guiding structures of the feeding tube.
More specifically, the feeding tube is secured to the portion
of the pull wire extending out of the patient’s mouth. The
portion of the pull wire extending out through the stoma of
the patient, which is opposite of the looped portion, is then
pulled so as to pull the feeding tube through the mouth of the
patient and into the gastrointestinal tract using a variation of
the Ponsky “pull” method of placement. Other aspects of the
procedure for the final positioning and placement of the
feeding tube according to the present invention are similar to
the procedure used for final positioning and placement of a
standard feeding tube.

[0011] These and other advantages, as well as the inven-
tion itself, will become apparent in the details of construc-
tion and operation as more fully described below. Moreover,
it should be appreciated that several aspects of the invention
can be used with other types of stent delivery catheters or
medical devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a side view of one embodiment of the
feeding tube of the present invention, and in particular a
short wire gastrostomy (or PEG) feeding tube.

[0013] FIGS. 2-7 illustrate successive steps in an exem-
plary method of introducing and placing the embodiment of
the feeding tube of FIG. 1 into the gastric lumen of a patient.

[0014] FIG. 8 is a perspective view of the dilator portion
of another embodiment of the feeding tube of the present
invention.

[0015] FIG. 9 is a side view of the embodiment of the
feeding tube of FIG. 8.

[0016] FIG. 10 is a perspective view of the dilator portion
of another embodiment of the feeding tube of the present
invention.

[0017] FIG. 11 is a perspective view of the dilator portion
of another embodiment of the feeding tube of the present
invention.

[0018] FIG. 12 is a cross-sectional view of the embodi-
ment of the feeding tube of FIG. 11 taken along line 12-12.

[0019] FIG. 13 is a perspective view of the dilator portion
of another embodiment of the feeding tube of the present
invention.
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[0020] FIG. 14 is a cross-sectional view of the embodi-
ment of the feeding tube of FIG. 13 taken along line 14-14.

[0021] FIG. 16 is a perspective view of the dilator portion
of another embodiment of the feeding tube of the present
invention.

[0022] FIG. 17 is a perspective view of the dilator portion
of another embodiment of the feeding tube of the present
invention.

[0023] FIG. 18 is a perspective view of the dilator portion
of another embodiment of the feeding tube of the present
invention.

[0024] FIG. 19 is a side view of the embodiment of the
feeding tube of FIG. 18.

DESCRIPTION OF THE INVENTION

[0025] Various embodiments of the feeding tube 10
according to the present invention are shown in FIGS. 1-19.
In general, the feeding tube 10 comprises an elongate tubular
shaft 12 having a proximal end 14 and a distal end 16. A
feeding lumen 18 extends through at least a portion of the
shaft 12 and provides a passageway for the delivery of
nutritional products or medications directly into the gas-
trointestinal tract of the patient. An exemplary embodiment
of a feeding tube according to the present invention is a
percutaneous endoscopic gastrostomy (or PEG) feeding tube
20 (shown in FIG. 1) that is positioned through the stomach
and abdominal walls of the patient. The PEG feeding tube 20
allows the delivery of nutritional products or medications
directly into the patient’s stomach. As will be explained in
greater detail below, the PEG feeding tube 20 is introduced
into and placed within the patient by coupling the feeding
tube 20 to a pull wire 22 that has been previously placed
through the gastrointestinal tract of a patient, and then
pulling the pull wire 22 so as to pull the feeding tube 20 into
the patient’s stomach using a variation of the Ponsky “pull”
method of feeding tube placement.

[0026] In general, the feeding tube 10 comprises a cou-
pling structure 26 for receiving and securing the loop 24 of
an elongate pull wire 22 to the feeding tube. The coupling
structure 26 is disposed along the distal portion of the
elongate shaft 12 at a location that is proximal to the distal
end 16. The feeding tube 10 further comprises a guiding
structure 28 for directing the pull wire toward the distal end
16 of the feeding tube 10 so as to maintain the pull wire 22
in substantial alignment with the distal end of the feeding
tube 10 during the placement procedure. As will be
explained in greater detail below, the coupling and guiding
structures 26, 28 eliminate the need for a separate loop
affixed to the distal end of the feeding tube for attachment to
the pull wire, and also eliminate the difficulties and problems
associated with tying the pull wire to an attachment loop on
the feeding tube.

[0027] Inthe embodiment illustrated in FIG. 1, the feeding
tube 10 comprises a pull type percutaneous endoscopic
gastrostomy (or PEG) feeding tube 20 that can be introduced
within the patient with a looped pull wire 22 using a
variation of the Ponsky “pull” method of introduction. The
PEG feeding tube 20 comprises an elongate shaft 12 having
a distal end 16 and a proximal end 14. An internal bolster (or
bumper) 30 is affixed to the proximal end 14 of the shaft 12
and is configured to engage the interior surface of the
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stomach wall. In the particular embodiment illustrated, the
overall length of the shaft 12 is between 105 and 145 cm. An
exterior bolster 32 is provided and is configured to attach to
the shaft 12 so as to engage the exterior surface of the
abdomen. In the embodiment illustrated, the external bolster
32 is secured to the shaft 12 by a spring clamp 34 that
presses the sleeve 36 of the external bolster 32 into frictional
engagement with the exterior surface of the shaft 12. How-
ever, other types and designs of internal and external bolsters
30, 32 may be employed. For example, internal bolster 30
may comprise an inflatable balloon or other expandable
structure.

[0028] The proximal portion of the shaft 12 comprises a
feeding catheter 38 having a feeding lumen 40 disposed
therethrough. In the particular embodiment illustrated, the
feeding catheter 38 comprises an 18-24 French tube having
a 4-5.5 mm diameter feeding lumen 40. The distal portion of
the shaft 12 comprises a removable lead catheter 42, com-
monly referred to as a dilator, which is preferably tapered to
facilitate ingress through the gastrointestinal tract of the
patient. The dilator 42 and the feeding catheter 38 may be
manufactured as separate components and joined together
via an attachment structure, such as barbed connector 46, or
may be manufactured as a unitary structure. As will be
explained in greater detail below, the dilator 42 is removed
from the feeding catheter 38 by, for example, severing the
shaft 12 along cut line 44.

[0029] 1Inthe embodiment illustrated in FIG. 1, the guiding
structure 28 comprises a passageway or lumen 48 which
extends through a portion of the elongate shaft 12, and in
particular, through a portion of the dilator 42. The lumen 48
is sized to permit a pull wire 22 to pass therethrough and
extends between a distal opening or port 50 near the distal
end 16 of the shaft 12 and a proximal opening or port 52
spaced distally from the distal end 6 of the shaft 12. In the
particular embodiment illustrated, the distal opening 50 is
disposed in the distal tip 54 of the dilator 42 and the
proximal opening 52 extends through a side wall 56 of the
dilator 42. In the embodiment illustrated, the proximal
opening 52 is spaced approximately 5-10 cm from the distal
opening 50.

[0030] In the embodiment illustrated in FIG. 1, the cou-
pling structure 26 comprises a portion of the dilator 42 about
which the loop 24 of the pull wire 22 is disposed. More
specifically, the coupling structure 26 comprises the exterior
surface of the side wall 56 that is engaged by the interior
surface of the loop 24 of the pull wire 22 as the pull wire 22
is pulled distally through the guiding structure 28. The
coupling structure 26 is located adjacent to the proximal
opening 52 of the guiding structure 28.

[0031] The coupling and guiding structures 26, 28 elimi-
nate the need for a separate loop affixed to the distal end of
the feeding tube for attachment to the pull wire 22, and also
eliminate the difficulties and problems associated with tying
the pull wire 22 to an attachment loop on the feeding tube.
More specifically, the coupling structure 26 provides an
efficient method for securing the loop 24 of the pull wire 22
to the dilator portion without need to tie the pull wire 22 to
any portion of the feeding tube 10. The coupling structure 26
also provides for an attachment location that is spaced
proximally from the distal tip 54 of the dilator 42, thereby
allowing for a reduction in size of the distal tip 54. Moving
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the spacing the attachment location proximally from the
distal tip 54 also reduces the likelihood that the feeding tube
10 will inadvertently separate from the pull wire 22 during
the placement procedure.

[0032] The guiding structure 28 directs the pull wire 22
from the coupling structure 26 to the distal tip 54 of the
dilator 42. More specifically, the guiding structure 28 aligns
the pull wire 22 with the distal tip 54. In other words, the
guiding structure 28 directs the pulling force (applied by the
pull wire 22 to the dilator 42) through the distal tip 54, which
helps to guide the distal tip 54 along a central pathway as the
feeding tube is being pulled through the patient’s gas-
trointestinal tract. Guiding the distal tip 54 along a central
pathway reduces the chance of snagging and irritation to the
tissue of bodily lumen that may be caused by the distal tip
54 during its introduction. This also reduces the frictional
forces that are encountered by the feeding tube 10 during its
introduction and placement, thereby reducing the amount of
pulling force required to pull the feeding into and through
the patient.

[0033] The PEG feeding tube 20 of FIG. 1 is introduced
within the patient using a variation of the standard Ponsky
“pull” method of placement. An exemplary embodiment of
this procedure is illustrated in FIGS. 2-7. With reference to
FIG. 2, an endoscope 100 is introduced through the mouth
and into the stomach of the patient. A standard Esophago-
gastroduodenoscopy (EGD) is then typically performed with
the endoscope. An EGD is an examination of the lining of
the esophagus, stomach, and upper duodenum with the
endoscope’s camera. The endoscope is then used to identify
the desired site where the stoma is to be created. The site is
typically identified by depressing the abdomen from outside
the patient. Transillumination may also be utilized to locate
the desired site through the abdominal wall. For example,
the room lights are dimmed so that the light emitted from the
end of the endoscope can be seen from outside the patient
(i.e., through the stomach and abdominal wall tissue). Once
the target site has been identified, a trocar or sheathed needle
102 punctures the abdominal and stomach walls to create a
stoma 104, with the distal end of needle 102 entering the
interior of the stomach cavity 106. The needle 102 is
removed and a pull wire 22 is introduced through the sheath
and into the stomach cavity 106. The loop 24 or distal end
of the pull wire 22 is then grasped by grasping device 108,
such as a snare or forceps, which is deployed from the
working channel of the endoscope 100. Once end of the pull
wire 22 is captured, the grasping device 108 is retracted so
as to pull distal end of the pull wire 22 into the working
channel of the endoscope 100. The endoscope 100 is then
withdrawn from the patient via the oral cavity, pulling the
distal end of the pull wire 22 with it.

[0034] With reference to FIG. 3, the PEG feeding tube 20
is introduced within the patient by first coupling the distal
end of the feeding tube shaft 12 to the distal end of the pull
wire 22. In particular, the portion of the pull wire 22
extending out from the patient’s mouth (i.e., loop 24) is
inserted in through the distal opening 50, along the lumen
48, and out through proximal opening 52 of the guiding
structure 28 of the dilator 42. The portion of the pull wire 22
(i.e., loop 24) extending out through the proximal opening
52 is then grasped and, as shown in FIG. 4, the loop 24 is
passed over the internal bolster 30 on the proximal end 14
of'the feeding tube 20. The loop 24 of the pull wire 22 is then
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maneuvered along the shaft 12 of the feeding tube 20 until
it is positioned near the proximal opening 52 and the
proximal end of guiding structure 28, as shown in FIG. 5.
The pull wire 22 is then pulled in a distal direction (relative
to feeding tube 10) so as to remove any slack in the portion
of the pull wire 22 extending from proximal opening 52 and
snug-up the loop 24 about the body of the dilator 42.

[0035] With reference to FIG. 6, the proximal end of the
pull wire 22, i.e., the portion extending out of the stoma 104,
is then grasped and pulled away from the patient. This
pulling action pulls the dilator 42 of the PEG feeding tube
20 to be pulled through the mouth and into the gastrointes-
tinal tract of the patient (see FIG. 3). With continued pulling
of the pull wire 22, the dilator 42 of the feeding tube 20 is
pulled into the patient’s stomach 106. As illustrated in FIG.
6, further retraction of the pull wire 22 causes the distal end
16 of the shaft 12 (i.e., dilator 42) to be pulled out through
the stoma 104. As noted above, the dilator 42 of the feeding
tube 20 preferably includes a tapered dilator portion (see
FIG. 1) to aid its passage through the stoma 104. Once the
lead dilator 42 passes out through the stoma 104, the pull
wire 22 may be removed (disengaged) from the feeding tube
20. The endoscope 100 may then be reintroduced into the
stomach cavity 106 to check the position of the feeding tube
20 (i.e., the position of the internal bolster 30). As illustrated
in FIG. 7, once the feeding tube 20 has been properly
positioned with the internal bolster 30 of the feeding tube
against the internal wall of the stomach, it is secured by an
external bolster 32 secured to the shaft 12 and positioned
against the outside of the abdomen wall. The dilator 42 is
then cut away and removed and an adapter compatible with
standardized feeding pumps and syringes is attached. Other
aspects of the procedure for the introduction and placement
of the PEG feeding tube 20 not described herein are similar
to the standard Ponsky “pull” procedure for introduction and
placement of a standard PEG tubes and have not been
repeated here.

[0036] An alternative embodiment of the feeding tube 10
according to the present invention is illustrated in FIGS. 8
and 9, wherein FIG. 8 is a perspective view and FIG. 9 is a
side view of the dilator portion 42 of the feeding tube 10.
This particular embodiment comprises a guiding structure
28 that is similar to that of the embodiment illustrated in
FIG. 1. More specifically, the guiding structure 28 comprises
a lumen 48 that extends through an internal portion of the
dilator 42. The lumen 48 extends between a distal opening
50 in the distal tip 54 of the dilator 42 and a proximal
opening 52 through the side wall 56 of the dilator 42, and is
configured to allow the passage of a pull wire 22 (not shown)
therethrough. However, and as best seen in FIG. 9, a portion
of the side wall 56 adjacent to the proximal opening 52 has
been removed to decrease the angle at which the pull wire
22 exits the proximal opening 52 relative to the central axis
of the dilator 42, thereby allowing the pull wire 22 to be
more closely disposed against the side wall 56 of the dilator
42. A ramp 64 is provided to help guide the pull wire 22 out
of the proximal opening 52 and make it easier to be grasped
by the user as it exits the proximal opening 52. In addition,
the feeding tube 10 shown in FIGS. 8 and 9 has a coupling
structure 26 that comprises a hook 60 formed in the side wall
56 of the dilator 42. The hook 60 projects proximally to
define a cavity 62 into which the loop 24 of the pull wire 22
can be disposed. Ridges 66 may be provided along the
surface of the cavity to prevent or inhibit the loop 24 of the
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pull wire 22 from being inadvertently removed from the
cavity 62 and disengaging with the hook 60. The hook 60
allows the loop 24 of the pull wire 22 to be quickly secured
to the dilator 42 of the feeding tube 10 without having to
pass the loop 24 over the internal bolster 30 and the proximal
end 14 of the shaft 12 (i.e., as described above in connection
with FIG. 4). In the particular embodiment illustrated, the
hook 60 is formed by removing material from the side wall
56 in the location of the cavity 62.

[0037] Another alternative embodiment of the feeding
tube 10 according to the present invention is illustrated in
FIG. 10. This particular embodiment comprises a guiding
structure 28 that is similar to that of the embodiment
illustrated in FIGS. 8 and 9. More specifically, the guiding
structure 28 comprises a lumen 48 that extends through an
internal portion of the dilator 42. The lumen 48 extends
between a distal opening 50 in the distal tip 54 of the dilator
42 and a proximal opening 52 through the side wall 56 of the
dilator 42, and is configured to allow the passage of a pull
wire 22 (not shown) therethrough. A portion of the side wall
56 adjacent to the proximal opening 52 has also been
removed to decrease the angle at which the pull wire 22 exits
the proximal opening 52 relative to the central axis of the
dilator 42, thereby allowing the pull wire 22 to be more
closely disposed against the side wall 56 of the dilator 42. In
addition, the feeding tube 10 shown in FIG. 10 has a
coupling structure 26 that comprises a prong 70 affixed to
the side wall 56 of the dilator 42. The prong 70 projects
proximally to define a receiving area 74 between the under-
side of the prong 70 and the exterior surface of the dilator 42
into which the loop 24 of the pull wire 22 can be disposed.
A ridge 72 may be provided along the underside of the prong
70 to prevent or inhibit the loop 24 of the pull wire 22 from
being inadvertently removed from the receiving area 742
and disengaging from the prong 70. The prong 70, like hook
60 of the previous embodiment, allows the loop 24 of the
pull wire 22 to be quickly secured to the dilator 42 of the
feeding tube 10 without having to pass the loop 24 over the
internal bolster 30 and the proximal end 14 of the shaft 12
(i.e., as described above in connection with FIG. 4). In the
particular embodiment illustrated, the hook 60 is a sepa-
rately formed component that is affixed to side wall 56 of the
dilator 42.

[0038] Another alternative embodiment of the feeding
tube 10 according to the present invention is illustrated in
FIGS. 11 and 12, wherein FIG. 11 is a perspective view of
the dilator 42 of the feeding tube and FIG. 12 is cross-
sectional view taken along line 12-12 of FIG. 11. The
coupling structure 26 of this particular embodiment com-
prises a clip mechanism 80 that includes a movable latch 82
that engages a stop 84, which together form a receiving area
86 configured to receive the loop 24 of a pull wire 22. More
specifically, the latch 82 is movable between a closed
position, shown in FIG. 10, and an open position wherein the
latch 82 is spaced away from the stop 84. When in the open
position, the latch 82 permits the loop 24 of a pull wire 22
to pass through the gap and into the receiving area 86. The
latch 82 comprises a resilient material that is biased in the
closed position, but which can be depressed into the open
position by a user by, for example, depressing the latch 82
in an inward direction. The clip mechanism 80 allows the
loop 24 of the pull wire 22 to be quickly secured to the
dilator 42 of the feeding tube 10 without having to pass the
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loop 24 over the internal bolster 30 and the proximal end 14
of the shaft 12 (i.e., as described above in connection with
FIG. 4).

[0039] The feeding tube 10 shown in FIGS. 11 and 12
further comprises a guiding structure 28 that comprises a
pair of open channels or grooves 88 disposed on opposite
sides of the dilator 42. As best seen in FIG. 11, the grooves
88 are deepest and widest near the receiving area 86 of the
clip mechanism 80, and decrease in width and depth as the
grooves 88 near the distal tip 54. The grooves 88 tend to
direct the loop 24 of the pull wire 22 (not shown) along the
side wall 56 of the dilator 42 between the coupling structure
26 and the distal tip 54. For example, as a pull force is
applied by the pull wire 22 to the feeding tube 10, the
resulting tension in the pull wire 22 tend to push the legs of
the loop 24 of the pull wire 22 into grooves 88. As a result,
the distal tip 54 will tend to be captured between the legs of
the loop 24.

[0040] Another alternative embodiment of the feeding
tube 10 according to the present invention is illustrated in
FIGS. 13 and 14, wherein FIG. 13 is a perspective view of
the dilator 42 of the feeding tube and FIG. 14 is cross-
sectional view taken along line 14-14 of FIG. 13. The
coupling structure 26 of this particular embodiment is simi-
lar to that of the previous embodiment illustrated in FIGS.
11 and 12 and will therefore not be repeated here. The
guiding structure 28 of this embodiment is also similar to
that of the previous embodiment illustrated in FIGS. 11 and
12. However, and as best seen in FIG. 13, the grooves 88
have a substantially uniform width and depth along the
length thereof. As a result, the grooves 88 for channels
through the distal tip 54 of the dilator. In addition, the
grooves 88 comprise a plurality of retaining bumps 90
spaced there along. As best seen in FIG. 14, the retaining
bumps 14 are formed on a side wall of the groove 88 and
project outwardly towards the opposite side wall. The retain-
ing bumps 90 are configured to retain a pull wire 22 (not
shown) within groove 88. More specifically, the retaining
bumps 90 are configured to permit a pull wire 22 to be
pushed into the groove 88, but will tend to prevent the pull
wire 22 from inadvertently falling out of the groove 88. In
the particular embodiment illustrated, the retaining bumps
90 include a rounded outer surface that facilitates movement
of the pull wire 22 into groove 88, and a flat inner surface
that tends to trap the pull wire 22 within the groove 88. The
retaining bumps 90 may also be flexible or depressible to
allow the pull wire 22 to be forced past the retaining bumps
90 and into the groove 88. Similar to the previous embodi-
ment illustrated in FIGS. 11 and 12, the groves 88 tend to
direct the loop 24 of the pull wire 22 along the side wall 56
of the dilator 42 between the coupling structure 26 and the
distal tip 54, thereby keeping the distal tip 54 aligned with
the pull wire 22.

[0041] Another alternative embodiment of the feeding
tube 10 according to the present invention is illustrated in
FIG. 15. The coupling structure 26 is not illustrated in this
embodiment, but may comprise any of the coupling struc-
tures 26 described above in connection with other embodi-
ments of the present invention. In addition, the guiding
structure 28 of this embodiment is similar to that of the
embodiment shown in FIGS. 13 and 14. More specifically,
the guiding structure 28 includes a pair of grooves 88
disposed along the side wall 56 of the dilator 42. The guiding
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structure also includes a plurality of retaining bumps 90
spaced along the grooves 88. However, this embodiment
further includes a guide channel 100 through the distal tip 54
for further guiding and aligning the pull wire 22 (not shown)
with the distal tip 54. A slot 102 is provided through the side
wall 56 of the dilator 42 to provide access to the guide
channel 100. Once the pull wire 22 is secured to the coupling
structure 26 of the dilator 42, the pull wire 22 is then passed
through the slot 102 and into the guide channel 100 (and the
grooves 88). Because the slot 102 is approximately the same
size as the diameter of the pull wire 22, the likelihood that
the pull wire 22 will be inadvertently pulled out of the
channel 100 is greatly reduced. In the alternative, the
material adjacent to the slot 102 (i.e., the side wall 56 of the
dilator 42) can be formed of a resilient or deformable
material so as to permit the slot 102 to be movable between
an open and closed position. For example, the slot 102 could
be biased in an open positioned, then crimped to close the
slot 102 once the pull wire 22 has been positioned in the
guide channel 100.

[0042] Another alternative embodiment of the feeding
tube 10 according to the present invention is illustrated in
FIG. 16. The coupling structure 26 is not illustrated in this
embodiment, but may comprise any of the coupling struc-
tures 26 described above in connection with other embodi-
ments of the present invention. In addition, the guiding
structure 28 of this embodiment is similar to that of the
embodiment shown in FIG. 15 and includes a slot 102
providing access to a guide channel 100. However, the
access slot 102 of this embodiment comprises a serpentine
shape that inhibits inadvertent or unintentional removal of
the pull wire 22 from the guide channel 100. In addition, the
guiding structure 28 of this embodiment further comprises a
sliding cover 110 that may be moved in a distal direction to
close off the open proximal end 112 of the access slot 102.
For example, once the pull wire 22 has been passed through
the access slot 102 and into the guide channel 100, the
sliding cover 110 (shown in the open position in FIG. 16)
may be pushed distally to block off the open end 112 of the
access slot 102 and completely trap the pull wire 22 within
the guide channel 100.

[0043] Another alternative embodiment of the feeding
tube 10 according to the present invention is illustrated in
FIG. 17, which comprises a guiding structure 28 that
includes a lumen 48 extending between a distal opening 50
and a proximal opening 52, and further includes a pair of
grooves 88 with retaining bumps 90. In other words, the
embodiment shown in FIG. 17 includes a combination of
guiding structure features shown in the embodiments illus-
trated in FIGS. 8-14.

[0044] Another alternative embodiment of the feeding
tube 10 according to the present invention is illustrated in
FIGS. 18 and 19, wherein FIG. 18 is a perspective view and
FIG. 19 is a side view of the dilator portion 42 of the feeding
tube 10. This embodiment comprises a coupling structure 26
similar to that illustrated in the embodiment of FIGS. 11 and
12. In particular, the coupling structure 26 comprises a clip
mechanism 80 that includes a movable latch 82 that engages
a stop 84, which together form a receiving area 86 config-
ured to receive the loop 24 of a pull wire 22. More
specifically, the latch 82 is movable between a closed
position, shown in FIG. 18, and an open position wherein the
latch 82 is spaced away from the stop 84. When in the open
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position, the latch 82 permits the loop 24 of a pull wire 22
to pass through the gap and into the receiving area 86. The
latch 82 comprises a resilient material that is biased in the
closed position, but which can be depressed into the open
position by a user by, for example, depressing the latch 82
in an inward direction. The clip mechanism 80 allows the
loop 24 of the pull wire 22 to be quickly secured to the
dilator 42 of the feeding tube 10. This embodiment further
includes a guiding structure 28 on the distal tip 54 of the
dilator 42. The guiding structure 28 comprises a pair of
grooves 88 formed in the distal tip 54 adjacent to the
receiving area 86. Like the other embodiments described
above, the grooves 88 help to guide the pull wire 22 towards
the distal most portion of the distal tip 54.

[0045] While there have been described what are presently
believed to be the preferred embodiments of the invention,
those skilled in the art will realize that changes and modi-
fications may be made thereto without departing from the
spirit of the invention. It is to be understood that the
invention can be carried out by specifically different equip-
ment and devices, and that various modifications, both as to
the equipment details and operating procedures, can be
accomplished without departing from the scope of the
invention itself.

1. A feeding tube apparatus for placement into the stom-
ach of a patient using an elongate pull wire, the feeding tube
comprising:

an elongate tubular portion having a feeding lumen
extending through at least a portion thereof and con-
figured to traverse a stoma through the patient’s stom-
ach and abdominal walls, the tubular portion having a
proximal end configured to prevent egress thereof
through the stoma; and

a dilator portion connected to a distal end of the tubular
portion and having a distal tip at the distal end thereof,
the dilator portion further comprising:

a coupling structure disposed proximal of the distal tip,
the coupling structure being configured to receive
and secure the elongate pull wire to the feeding tube;
and

a guiding structure configured to direct the elongate
pull wire toward the distal tip when the elongate pull
wire is attached to the feeding tube so as to maintain
the elongate pull wire in substantial alignment with
the distal tip during the placement procedure.

2. The feeding tube apparatus according to claim 1
wherein the elongate pull wire comprises an attachment
structure

3. The feeding tube apparatus according to claim 2
wherein the attachment structure comprises a loop.

4. The feeding tube apparatus according to claim 1
wherein the coupling structure comprises a portion of the
dilator portion about which the elongate pull member is
disposed.

5. The feeding tube apparatus according to claim 1
wherein the coupling structure comprises a hook structure.

6. The feeding tube apparatus according to claim 1
wherein the coupling structure comprises a recess disposed
in an exterior surface of the dilator portion.

7. The feeding tube apparatus according to claim 1
wherein the coupling structure comprises a clip that is
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movable between an open position and a closed position, the
clip permitting coupling of the elongate pull wire to the
feeding tube when in the open position and preventing
uncoupling of the elongate pull wire to the feeding tube
when in the closed position.

8. The feeding tube apparatus according to claim 7
wherein the clip comprises a latch that is movable between
an open position and a closed position.

9. The feeding tube apparatus according to claim 8
wherein the latch is one of pivotable, slidable and flexible so
as to be moveable between the open position and the closed
position.

10. The feeding tube apparatus according to claim 1
wherein the guiding structure comprises a passageway
extending proximally from the distal tip of the dilator
portion.

11. The feeding tube apparatus according to claim 10
wherein the passageway comprises a lumen extending
through an interior portion of the dilator portion, the lumen
extending between a distal opening in the distal tip and a
proximal opening through a side wall of the dilator portion.

12. The feeding tube apparatus according to claim 10
wherein the passageway comprises an open channel dis-
posed in an exterior surface of the dilator.

13. The feeding tube apparatus according to claim 12
wherein the passageway further comprises a retaining struc-
ture for retaining the elongate pull wire within the open
channel.

14. The feeding tube apparatus according to claim 13
wherein the retaining structure comprises a projection that
inhibits movement of the elongate pull wire out of the open
channel.

15. The feeding tube apparatus according to claim 14
wherein the open channel is defined by a pair of opposing
side walls with an open space therebetween, and further
wherein the projection comprises an outwardly projecting
bump disposed on one of the side walls so as to reduce the
open space between the opposing side walls of the open
channel.

16. The feeding tube apparatus according to claim 14
wherein the open channel is defined by a pair of opposing
side walls with an open space therebetween, and further
wherein the projection comprises a tooth disposed along an
outer edge of the open channel, the tooth being disposed
adjacent to the open space of the open channel.

17. The feeding tube apparatus according to claim 10
wherein the dilator portion comprises a cover element to at
least partially close the passageway after the elongate pull
wire has been coupled to the feeding tube.

18. The feeding tube according to claim 17 wherein the
cover element is movable relative to the passageway.

19. The feeding tube apparatus according to claim 1
wherein the apparatus comprises a percutaneous endoscopic
gastrostomy feeding tube adapted for delivery of nutritional
products directly into a patient’s stomach, the tubular por-
tion of the apparatus being adapted to extend percutaneously
through the patient’s abdominal and stomach walls, the
apparatus further comprising an internal bolster attached to
the proximal end of the tubular portion and an external
bolster attached to the tubular portion distally of the internal
bolster, the internal bolster being adapted to engage an
interior wall of the patient’s stomach, and the external
bolster being adapted to engage an exterior wall of the
patient’s abdomen.
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20. The feeding tube apparatus according to claim 19
wherein the dilator portion is tapered to facilitate ingress of
the apparatus into the patient’s gastrointestinal tract and out
through the patient’s abdominal and stomach walls, the
dilator portion being removable after the tubular portion of
the apparatus is extended percutaneously through the
patient’s abdominal and stomach walls.

21. The feeding tube apparatus according to claim 1
further comprising an elongate pull wire attached to the
coupling structure and extending through the guiding struc-
ture, the pull wire being capable of transmitting a distally
directed pull force to the dilator portion of the feeding tube.

22. A method of introducing a percutaneous endoscopic
gastrostomy feeding tube within the stomach of a patient, the
method comprising the steps of:

a) providing an elongate pull wire having a first end and
a second end;

b) providing a feeding tube having a distal end, a proximal
end, and a feeding lumen extending through at least a
portion thereof;

¢) advancing the pull wire through the stomach of the
patient so as to extend the first end of the pull wire out
through the patient’s mouth;

d) coupling the first end of the pull wire to the feeding
tube at a coupling location proximal to the distal end of
the feeding tube; and

d) pulling the pull wire so as to pull the feeding tube into

the stomach of the patient.

23. The method according to claim 22 wherein the first
end of the pull wire comprises a loop, and further wherein
the step of coupling the pull wire to the feeding tube
comprises the step of disposing the loop about a coupling
structure on a tapered dilator portion of the feeding tube.
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24. The method according to claim 22 wherein the step of
coupling the pull wire to the feeding tube further comprises
the step of engaging a the pull wire with a guiding structure
on a tapered dilator portion of the feeding tube, the guiding
structure directing the pull wire toward a distal tip of the
dilator portion so as to maintain the pull wire in substantial
alignment with the distal tip during the subsequent step of
pulling the feeding tube into the stomach of the patient.

25. The method according to claim 22 wherein feeding
tube comprises a percutaneous endoscopic gastrostomy
feeding tube adapted for delivery of nutritional products
directly into the patient’s stomach, the feeding tube com-
prising a tubular portion adapted to extend percutaneously
through the patient’s abdominal and stomach walls, further
wherein the step of positioning the pull wire comprises the
steps of:

i) passing the first end of the pull wire through the
patient’s abdominal and stomach walls and into the
stomach;

ii) grasping the first end of the pull wire with a grasping
device, the grasping device being inserted into the
patient’s gastrointestinal tract by way of the patient’s
mouth and esophagus; and

iii) retracting the grasping device so as to pull the first end
of the pull wire out through the patient’s mouth;

and further wherein the step of pulling the feeding tube
into the stomach comprises the step of pulling the distal
end of the feeding tube through the mouth, through the
esophagus, into the stomach, and out through the
stomach and abdominal walls of the patient.
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