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Description
BACKGROUND

[0001] This application claims the benefit of US patent
application 13/600,827 filed August 31, 2012.

[0002] This disclosure relates to catheters such as
feeding tubes and their placementin the body of a patient.
[0003] Numerous situations exist in which a body cav-
ity or lumen needs to be catheterized through an artificial
opening or stoma to achieve a desired medical goal. One
relatively common situation is to provide nutritional solu-
tions or medicines directly into the stomach or intestines.
A stoma is formed in the stomach or intestinal wall and
a catheter is placed through the stoma. This surgical
opening and/or the procedure to create the opening is
commonly referred to as "gastrostomy". Feeding solu-
tions can be injected through the catheter to provide nu-
trients directly to the stomach or intestines (known as
enteral feeding). A variety of different catheters intended
for enteral feeding have been developed over the years,
including some having a "low profile" relative to the part
of the catheter which sits on a patient’s skin, as well as
those having the more traditional or non-low profile con-
figuration. These percutaneous transconduit catheters
(sometimes referred to as "percutaneous transconduit
tubes") are frequently referred to as "gastrostomy cath-
eters", "percutaneous gastrostomy catheters", "PEG
catheters", PEG tubes or "enteral feeding catheters".
U.S. Patent No. 6,019,746 for a "Low Profile Balloon
Feeding Device" issued to Picha et al. on February 1,
2000, provides an example of one device.

[0004] PEG catheters or tubes are frequently placed
in a procedure called percutaneous endoscopic gastros-
tomy (frequently referred to as PEG). Traditionally, a
PEG tube is placed using endoscopic guidance or x-ray
guidance. In a conventional PEG procedure that places
a PEG tube into a patient’'s stomach, an endoscope is
used to observe that the patient’'s esophagus is unob-
structed and to inspect and inflate the stomach to see
that the area selected for the gastrostomy can be dis-
tended. If the location is suitable, this spot is selected.
[0005] Insufflation of the gastric lumen has been found
to be successful in maintaining the lumen in close prox-
imity of the abdominal wall in some procedures. This pro-
cedure is also applicable to jejunostomy or gastro-jeju-
nostomy as well as the gastrostomy procedure referred
to above. Similar procedures may also be applicable or
desirable for other catheter tubes such as peritoneal
drainage tubes.

[0006] A needle is inserted into the patient in the area
in the appropriate location. Additionally, a small incision
may be made in the skin. An endoscopist will then typi-
cally watch through the endoscope as a needle pushes
through the patient’s skin, then through the abdominal
wall, and enters the gastric lumen in the selected area
to form a needle tract. A guide wire is passed through
the needle into the gastric lumen (e.g., the stomach). The
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endoscopist will use an endoscopic snare to grasp the
guide wire firmly. The snare, passed through the working
channel of the endoscope, firmly grabs the guide wire.
Both the endoscope and snare are then withdrawn to-
gether through the patient’s mouth, pulling the guide wire
with them. The end of the guide wire that extends out
from the patient's mouth is subsequently attached to a
PEG tube and the other end of the guide wire remains
outside the patient’s skin in the abdominal region.
[0007] The PEGtube is guided into the patient’s mouth
(while the endoscope is completely removed from the
patient) and pulled into the patient’s gastric lumen as the
guide wire is pulled from the end that remains outside
the patient’s skin. Once the PEG tube is in the gastric
lumen, it is pulled partially through the gastric and ab-
dominal walls until a bumper of the PEG tube is snug
against the gastric mucosa. However, in order for the
PEG tube to be pulled partially through the gastric and
abdominal walls and skin, the original needle tract must
be dilated. This dilation is carried out with conventional
dilation devices that employ a tapered dilator at the distal
end of the PEG tube so that it dilates the opening as it is
pulled through the gastric mucosa. During such dilation,
the endoscope is again passed into the patient and sub-
sequently used to visually observe that the bumper of
the PEG tube is snug against the gastric mucosa.
[0008] In other conventional PEG tube placement pro-
cedures, endoscopy is not used at all. Instead, x-ray tech-
niques are used to help select a particularly suitable lo-
cation in the patient’s body (e.g., the stomach) for the
introduction of the PEG tube. X-ray is used for guiding
the PEG tube placement and for inspecting the PEG
tube’s final position.

[0009] There are problems associated with these con-
ventional procedures, notably an increased risk of es-
ophageal trauma associated with multiple passes of an
endoscope and components into and out of a patient or
placement of the PEG tube in an improper location. It
would be desirable to avoid the complications and reduce
the steps of such procedures. While avoiding these com-
plications may be desirable, suitable devices or proce-
dures are lacking.

[0010] Because PEG tubes tend to have flexible in-
dwelling sections, they can present insertion problems
into the stoma from outside the patient’s body, e.g. they
can bend, kink or distort.

[0011] Accordingly, there is aneed foradevice, system
and method for placing a non-vascular catheter tube such
as a PEG tube in a patient that reduces these risks and
trauma and is easy to perform.

SUMMARY

[0012] Inresponse to the difficulties and problems dis-
cussed herein, this disclosure describes a dilation device
and dilation system. The dilation device has at least one
inflatable component and the device is used for placing
catheter tubes in a non-vascular lumen, desirably under
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direct visualization using an endoscope. The device may
be placed by the use of an endoscope that need be in-
serted into the patient only a single time. In addition, the
dilation device and the feeding tube may use the same
incision, allowing for the entire procedure to occur using
a single incision.

[0013] The dilation device includes an inflatable stiff-
ening portion and an inflatable dilation portion. The de-
vice also includes at least one inflation lumen to inflate
and deflate any inflatable components. The device may
optionally have a continuous pathway through the device
that accommodates a guide wire. The device optionally
has a retention portion that is adjacent an end of the
dilation portion. When present, the retention portion may
be a portion of the at least one inflatable balloon or it may
be an additional balloon. When the device has the reten-
tion portion, it desirably has a flexible section between
the dilation portion and retention portion that allows a
degree of movement between the dilation portion and
retention portion.

[0014] The device may also be made such that the
above portions are sections of a single balloon or they
are separate balloons that may be inflated separately.
When the portions are separate balloons, separate infla-
tion lumens are required for each balloon. Balloons of
the device may be compliant, semi-compliant, non-com-
pliant, or of combined compliances.

[0015] Withrespect to the device, the stiffening portion
is towards the proximal end, the retention portion is to-
wards the distal end, and the dilation portion is immedi-
ately next to the stiffening portion.

[0016] According to this disclosure, a conventional en-
doscope is advanced into a gastric lumen to insufflate
and allow palpation to locate an appropriate site. Once
the appropriate site is located, a needle is inserted into
the gastric lumen through the abdomen from outside the
body to form a needle tract. A guide wire is then intro-
duced into the gastric lumen through the needle and is
caught by the endoscope. The dilation device is passed
through the endoscope and pulled at least partially
through the needle tract where it is used to dilate the tract
to create a stoma. The stiffening portion of the device is
sized to fit within a lumen opening of a distal end of an
enteral feeding catheter tube in order to facilitate place-
ment (insertion) of the catheter, e.g. PEG tube, into the
stoma. The feeding tube may be placed by the "push"” or
"pull" method.

[0017] The stiffening portion has alength and diameter
upon inflation to fit within various catheter tubes. The
dilation portion may be dilated to various effective diam-
eters using respectively different inflation pressures. The
retention portion may be designed to have substantially
the same inflated diameter features of the inflated dilation
portion or it may have a section with an inflated larger
diameter than any diameters of the inflated dilation por-
tion. The device has the inflatable portions assembled
together to form two opposing ends. At least one end is
attached to a tubular support. It is contemplated that any
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inflation lumens included in the dilation device can serve
as the tubular support. The dilation device may optionally
have a continuous single pathway through its entirety to
accommodate a guide wire. Alternatively the dilation de-
vice may have a continuous single pathway from one of
the opposing ends and this pathway may include an in-
flation lumen. A better understanding of the above and
many other features and advantages of the dilation de-
vice may be obtained from a consideration of the detailed
description of this disclosure below, particularly if such
consideration is made in conjunction with the appended
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Figure 1 is an exemplary dilation device that has a
tubular support on the distal end upon which is
mounted aninflatable balloon having a stiffening por-
tion, a dilation portion, a flexible portion and a reten-
tion portion. The stiffening portion is shown within a
lumen opening of a feeding catheter tube.

Figure 2 is another exemplary dilation device show-
ing an inflatable balloon having a stiffening portion
and a dilation portion that may be inflated together
and a retention portion that may be inflated sepa-
rately.

Figure 3 is another exemplary dilation device show-
ing an inflatable balloon having a stiffening portion
that may be inflated separately and a dilation portion
and aretention portion that may be inflated together.

Figure 4 shows a device embodiment with the dila-
tion, stiffening, and retention portions as a single bal-
loon. The device is shown in position to be inflated
in a stoma with the stiffening portion inserted into a
catheter feeding tube. The dilation portion is located
partially on the exterior of the patient.

Figure 5 shows a device with a distal end having a
hook that may be used to pull the device from outside
the body into the body for the outside-in installation.

Figure 6 shows a device with the stiffening portion
inserted into a feeding tube and showing a test set-
up for measuring the stiffness of the combined de-
vices under a load (W) applied from above.

Figure 7 shows a device with the stiffening portion
inserted into a feeding tube with a load (W) applied
in the distal direction to determine the gripping force
of the stiffening portion within the feeding tube.
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DETAILED DESCRIPTION

[0019] Reference will now be made to the drawings in
which the various elements of the present disclosure will
be given numeral designations and in which the disclo-
sure will be discussed so as to enable one skilled in the
art to make and use the disclosure. ltis to be understood
that the following description is only exemplary of the
principles of the present disclosure, and should not be
viewed as narrowing the pending claims. Those skilled
in the art will appreciate that aspects of the various em-
bodiments discussed may be interchanged and modified
without departing from the scope and spirit of the disclo-
sure.

[0020] Since the stomach is a common example of a
non-vascular lumen, for the purpose of describing this
disclosure, the use of the term "gastric lumen" or "stom-
ach" is representative of all other non-vascular lumens
or spaces (e.g., duodenum, jejunum, ileum, peritoneal
cavity, etc.), unless otherwise specified.

[0021] Turning now to the drawings, there is shown at
Figure 1 an exemplary dilation device 10. The device 10
includes a balloon 28 having a stiffening portion 18, a
dilation portion 16 and optionally a retention portion 12.
There is desirably a flexible section 14 between the re-
tention portion 12 and the dilation portion 16. The flexible
section 14 allows some degree of movement or flexing
of the balloon 28 between the retention portion 12 and
the dilation portion 16. In this embodiment the balloon 28
is mounted on its distal end to a tubular support 26 at a
collar 32 and at its proximal end to the tubular support at
a collar 38. The stiffening portion 18 inserts into the en-
teral feeding catheter tube 20 to help insertion of the tube
20 into the stoma, as will be discussed in greater detail
below.

[0022] The embodiment of Figure 1 is for the dilation
device 10 that contains only one balloon 28. The balloon
28 is inflated by gradually introducing controlled amounts
of fluid (e.g., liquid or gas) to increase pressure in balloon
28. The dilation portion 16 of the balloon 28 is placed in
the needle tract and inflates, generally in aradial manner,
to provide relative atraumatic dilation (as compared to
serial dilation) of the entire needle tract to create the de-
sired stoma. The retention portion 12 of the device 10
inflates inside the stomach and not in the needle tract.
The retention portion 12 is used to stabilize the device
10 and to help prevent the device from pulling out of the
stoma tract during the procedure. The stiffening portion
18 of the device 10 inflates inside a feeding tube 20 so
that it imparts rigidity along the insertion length of tube
20 and facilitates advancement of tube 20 into the stoma.
[0023] Thedilationdevice 10 ofthe Figures has atleast
one inflation lumen 40 to inflate and deflate the portions.
Desirably, the inflation lumen is integrated in the tubular
support 26. In this regard, the tubular support 26 may
define multiple lumens to inflate and deflate the portions.
It is contemplated that the inflation lumens may be sep-
arated from the tubular support 26 and be in the form of
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pilot tubes or the like. The tubular support 26 is desirably
flexible so that trauma or damage to the stomach may
be minimized during the procedure. The tubular support
26 may be made in sections for flexibility or may be made
from a flexible polymer. The device 10 may also have a
pullloop 30 to allow the device to be pulled into the stoma,
e.g. via an attached guide wire.

[0024] Figure 2 is an illustration of an embodiment of
the device 10 where the stiffening 18 and dilation 16 por-
tions are inflated together and the retention portion 12 is
inflated separately from the stiffening and dilation por-
tions 16, 18. The tubular support 26 extends through the
retention portion 12 and is attached to distal and proximal
ends of the retention portion 12 at collars 32, 34 and at
the proximal end of the stiffening portion at a collar 38.
The stiffening, dilation and retention portions 18, 16, 12
may all be parts of a single balloon that is inflated in two
sections where the retention portion 12 is fluidly separat-
ed from the two other portions by the collar 34. Alterna-
tively, the stiffening and dilation portions 18, 16 may be
one balloon and the retention portion 12 may comprise
a separate balloon, again fluidly separated by the collar
34. As is illustrated, inflation lumen 42 is in fluid commu-
nication with the retention portion 12 and inflation lumen
44 isinfluid communication with the stiffening and dilation
portions 16, 18. The portions of the dilation device 10
inflate by gradually introducing controlled amounts of flu-
id (e.g., liquid or gas) to increase pressure within the por-
tions via inflation lumens 42 and 44. Inflation lumen 44
is used to inflate the dilation portion 16 to provide relative
atraumatic dilation of the entire needle tract to create the
desired stomatract. The retention portion 12 of the device
10 may be inflated if needed or may be left deflated as
desired by the medical personnel. The stiffening portion
18 of the device 10 inflates inside a feeding tube 20 so
thatitimparts temporary rigidity along the insertion length
of tube 20 and facilitates advancement of tube 20 into
the stoma.

[0025] Figure 3 is an illustration of an embodiment of
the device 10 where the dilation portion 16 and retention
portion 12 are inflated together and the stiffening portion
18 is inflated separately from the dilation and retention
portions 16, 12. The tubular support 26 extends through
the entire device and attaches to the distal end of the
retention portion 12 at a collar 32 and to the distal and
proximal ends of the stiffening portion 18 at collars 36,
38. The stiffening, dilation and retention portions 18, 16,
12 may all be parts of a single balloon that is inflated in
two sections where the stiffening portion 18 is fluidly sep-
arated from the two other portions by the collar 36. Alter-
natively, the dilation and retention portions 16, 12 may
be one balloon and the stiffening portion 18 may comprise
a separate balloon, again fluidly separated by the collar
36. As is illustrated, the inflation lumen 46 is in fluid com-
munication with the retention and dilation portions 12, 16
and the inflation lumen 48 is in fluid communication with
the stiffening portion 18.

[0026] Like the previous embodiments, the inflatable



7 EP 2 934 425 B1 8

portions inflate by gradually introducing controlled
amounts of fluid (e.g., liquid or gas) to increase pressure
within the respective portions; the dilation portion 16 in-
flates to provide relative atraumatic dilation (as compared
to serial dilation) of the entire needle tract to enlarge the
stoma tract; the proximal retention portion 12 of the de-
vice 10 inflates inside the stomach (and not in the needle
tract) where it is used to stabilize the device 10 and to
help prevent the device from pulling out of the stoma tract
during the procedure; the stiffening portion 18 inflates
separately. As desired, the stiffening portion 18 inflates
inside the feeding tube 20 so that it imparts rigidity along
the insertion length of the tube 20 and facilitates advance-
ment of the tube 20 into the stoma.

[0027] Figure 4 shows a single balloon embodiment
and the device 10 in position to be inflated in a stoma
with the stiffening portion 18 inserted into the distal end
of a catheter feeding tube 20. The dilation portion 16 is
located in the stoma and partially on the exterior 50 of
the patient. The balloon 28 inflates by gradually introduc-
ing controlled amounts of fluid (e.g., liquid or gas) to in-
crease pressure in the balloon so the dilation portion 16
smoothly and gradually expands the needle tract into a
stoma tract. The retention portion 12 of the dilation bal-
loon 28 also inflates as the dilation portion 16 inflates.
When the retention portion 12 becomes larger than the
dilation portion 16 and expands to full inflation, it stabi-
lizes the stomach wall by bringing it up against the wall
of the abdomen. At the same time, the stiffening portion
18, which had been inserted into the end of a catheter
feeding tube 20, expands to touch and eventually hold
by friction and compression the tube 20.

[0028] The retention portion has a substantially larger
cross-section or diameter upon full, unrestrained inflation
than any diameters of the dilation portion 16 as is gen-
erally illustrated in Figures 1, 2 and 3. Generally speak-
ing, the retention portion 12 may have a cross-section or
diameter that is about 1.5 times to about 3 times the di-
ameter of the dilation portion 16. Once this retention por-
tion 12 is inflated, it functions to stabilize the wall of the
lumen and/or provide retention of the dilation device with-
in the non-vascular lumen (e.g., the stomach).

[0029] The retention portion 12 may have a circular or
non-circular cross-section as long as it is able to function
as described above. The retention portion 12 may have
or lack a cross-section with one axis of symmetry. The
retention portion 12 may, for example, have a square,
rectangular, triangular, elliptical, oval or other geometric
shape. Alternatively and/or additionally the retention por-
tion 12 may incorporate lobes, fingers or projections that
contribute to a cross-sectional dimension that is greater
than the diameter of the dilation portion 16.

[0030] The dilation portion 16 of the balloon has a
length and a general circular cross-section with a pre-
determined diameter along the length that, upon full in-
flation, produces a stoma that allows for the insertion of
the desired size catheter feeding tube. Alternatively, the
dilation portion 16 may be dilated to various effective di-
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ameters using respectively different inflation pressures
to fit various outer diameters of catheter tubes. As one
example, the effective inflated diameter of the dilation
portion 16 may range from about 3 to about 10 millime-
ters. As another example, the effective inflated diameter
of the dilation portion 16 may range from about 2 to about
8 millimeters. An inflated dilation portion with a length
and with a non-circular cross-section along the length,
e.g. elliptical or oval, is also contemplated.

[0031] The stiffening (or gripping) portion 18 functions
to grip and/or stiffen catheter tube 20 when catheter tube
20 fits over the stiffening portion 18 and the stiffening
portion 18 is appropriately inflated to contact, e.g. com-
press against, the inside of the lumen of an enteral feed-
ing tube 20. As shown in Figures 1, 2 and 3, the stiffening
portion 18 inserts into the tube 20 after the balloon 28 is
in place in the non-vascular lumen and stoma. The stiff-
ening portion 18, once inflated, creates a strong tempo-
rary connection with the inside surface of the tube 20 via
friction and some degree of compression. This temporary
connection allows the tube 20 to be pushed into the stom-
ach by the medical professional, usually by hand. This
temporary connection alternatively also allows the tube
20 to be pulled into the stomach by the medical profes-
sional by pulling the device into the stomach, e.g. via a
connection that passes through the endoscope.

[0032] The stiffening ability of the stiffening portion
when inserted into the distal end of the lumen opening
of feeding tube 20 was tested. An illustration of the testing
set-up is shown in Figure 6. In the test there were two
supporting points, S1 and S2 spaced "L" distance apart,
in contact with the feeding tube 20: one support point
near each of the proximal and distal ends of the stiffening
portion 18. The feeding tube was a 24 French, 6 cm, MIC-
KEY® Secure Flow gastrostomy tube commercially
available from Kimberly-Clark Corporation, having an
outside diameter of 8 mm and an inside diameter of about
5.5t06.5 mm. Thedilation device 10 had an overall length
of about 8 cm and a stiffening portion with an outside
diameter of 7 mm and a length of 28 mm. The deflated
stiffening portion 18 of the dilation device was placed
within the interior lumen of the MIC-KEY® SF feeding
tube and fully inflated to three pressure conditions of 0,
15 and 25 psi (0, 1.03 and 1.72 bar). Loads were applied
to the tube, e.g. on top at the midpoint, L/2, between the
supports (L was 25 mm). A baseline load state was de-
fined when the stiffening portion 18 was at 0 psi (0 bar)
and slight deflection was observed to occur at a load W
of 0.8 pounds (0.36 kg). Two additional load states were
measured at 15 psi (1.03 bar) and 25 psi (1.72 bar) in-
flation pressure in the non-compliant stiffening portion
when the observed deflection was less than the baseline
state. The loads W sustained prior to observed deflection
at these pressures were 1.2 Ibs. (0.55 kg) and 1.5 Ibs.
(0.68 kg), respectively. This test shows that the inserted
and pressurized device into the feeding tube makes the
feeding tube less likely to bend or kink so that, by infer-
ence, they would be easier to push into position in the
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stoma compared to the feeding tube alone.

[0033] Afurthertestwas performed to directly measure
the gripping ability of the stiffening portion 18 in a feeding
tube 20. An illustration of the testing set-up is shown in
Figure 7. The same dilation device and feeding tube as
above were used. The deflated stiffening portion 18 of
the dilation device was placed in the interior lumen of the
MIC-KEY® SF feeding tube and inflated to two pressure
conditions. The stiffening portion 18 was non-compliant
so its outside diameter must necessarily be slightly larger
than the inside diameter of the lumen of feeding tube
catheter 20. The proximal end of the MIC-KEY® SF de-
vice was fixed and a load W was applied in the distal
direction to the dilation device at its distal end along the
longitudinal axis of the combined device and feeding
tube. At full inflation but at a pressure of 0 psi (0 bar)
there is no holding force when the dilation device is pulled
away from the feeding tube so it separates easily from
the feeding tube. When the stiffening portion 18 was in-
flated to 15 psi (1.03 bar) its diameter compressed
against the inside lumen of the feeding tube 20, creating
friction between the dilation device and the feeding tube.
A pulling force of 6.5 Ibs (28.9 Newtons) in the direction
along the longitudinal axis of the device and feeding tube
was achieved without separation when an attempt to sep-
arate the devices was made at the 15 psi (1.03 bar) in-
flation pressure. This holding force can be used to allow
the tube to be pulled into place, assisting in placement
and making it likely that the surgeon will assist by pushing
the feeding tube in conjunction with the pulling force from
the dilation device. Itis believed therefore that a pressure
in the stiffening portion of at least 15 si (1.03 bar) psr can
provide sufficient friction between the stiffening portion
and a feeding tube to allow for easier placement of the
dilation device. In any event a pressure greater than 0
psi (0 bar) should be used to maintain the stiffening sec-
tion of the device and the feeding tube in contact.
[0034] The dilation device 10 may be formed of mate-
rials such that the retention portion 12 and dilation and
stiffening portions 16 and 18 are compliant, semi-com-
pliant, or non-compliant, or have combinations of such
compliances, though the stiffening portion 18 is desirably
non-compliant. Thatis, the portions may exhibit parts that
are relatively elastomeric (e.g., compliant) so that these
parts stretch as well as expand upon inflation. The por-
tions may also exhibit parts that are somewhat elasto-
meric (e.g., semi-compliant) so that they expand but have
limited stretch upon inflation. The portions may exhibit
parts that are non-elastomeric (e.g., non-compliant) so
that they inflate without significant stretching of the ma-
terial from which they are formed. The balloon may be
formed of polyurethane material identified as Pel-
lethane® 2363-90A, available from Lubrizol Advanced
Materials, Inc., Thermedics™ Polymer Products.

Inside-out placement

[0035] According to this disclosure, the dilation device
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may be utilized in an "inside-out" dilation procedure. In-
side-out dilation involves attachment of the dilation de-
vice to the guide wire outside of the patient’s mouth or
inside the non-vascular lumen (e.g., the stomach or other
space). An example of attachment outside the patient’s
mouth may involve the following steps: insertion of an
endoscope into the mouth and to the stomach; conven-
tional placement of a guide wire through the skin, abdom-
inal wall and stomach wall utilizing a needle; insertion of
a standard endoscopic forceps or an endoscopic snare
through the working channel of the endoscope; using the
forceps or snare to grasp the guide wire in the stomach
and then pulling the guide wire through the working chan-
nel of the endoscope and out of the patient’s mouth (un-
like current practice where the entire endoscope is re-
moved from the patient); securely attaching the end of
the dilation device closest the stiffening portion 18 (the
proximal end, e.g. via Loop 30) to the end of the guide
wire that extends from the patient’s mouth; pulling the
guide wire and attached dilation device back through the
working channel of the endoscope via the guide wire that
remains outside the skin so that the dilation device exits
the working channel, into the stomach, and partially
through the stomach wall, abdominal wall and skin so
that the stiffening portion protrudes away from the skin.
[0036] Another example of attachment of the dilation
device to the guide wire is inside the patient’s stomach
and may involve the following features and/or steps: the
dilation device contains a fixture (magnet, hook, loop,
snare, etc.) at the end of the device that enters the mouth
first; the dilation device is pushed through the working
channel of the endoscope so that the fixture exits the
working channel into the stomach; the fixture is attached
under visualization of the endoscope by connecting the
fixture to the guide wire (that was inserted into the stom-
ach via through a needle).

[0037] The inside-out placement of the dilation device
involves the following steps:

An endoscope (not shown) may be advanced into a non-
vascular lumen (e.g., the stomach) to insufflate and allow
palpation to locate a catheter tube location site (e.g., a
PEG location site). The endoscope is typically advanced
through the mouth and throat (esophagus) of the patient
to the stomach. Once the site is located, a needle may
be inserted from outside the body, through the skin and
abdomen and into the stomach. A guide wire is then in-
troduced into the stomach through the needle tract. The
needle may be removed from the stomach, while retain-
ing the guide wire in the needle tract.

[0038] Standard endoscopic forceps, an endoscopic
snare, or a balloon attachment fixture may be inserted
through the working channel of the endoscope into the
stomach. The forceps, snare or fixture is used to grasp
the guide wire 22 and the guide wire 22 is pulled up
through the working channel of the endoscope and out
of the patient’s mouth.

[0039] A dilation device with its attached inflation lu-
men is secured to the end of the guide wire and is pulled
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through the working channel of the endoscope using the
guide wire and into the stomach. The dilation device has
a diameter that fits within the working channel of the en-
doscope. Typically, the diameter is in the range of about
2 millimeters or less. The dilation device is pulled up into
and partially through the needle tract so that it reaches
the abdominal tissue and the skin on the exterior 50 of
the patient.

Outside-in placement

[0040] According to this disclosure, the dilation device
may also be utilized in "outside-in" dilation procedures.
One outside-in dilation procedure involves initial position-
ing of the dilation device over the guide wire outside of
the patient’s stomach. This procedure requires that the
device 10 to have a continuous pathway through its cent-
er so that it may be mounted on a guide wire. Conven-
tional placement of a guide wire through the skin, abdom-
inal wall and stomach wall is achieved utilizing a needle.
[0041] Dilation device 10 inserts over the guide wire
so that the dilation portion 16 (and any retention portion
12) furthest away from the stiffening portion 18 enters
the stomach. This placement may be achieved by direct
insertion of the dilation device through the needle tract
formed by insertion of the needle. Alternatively, an intro-
ducer, e.g. cannula, inserts into the needle tract over the
guide wire and to the stomach to provide a conduit for
the device; the device fits within the introducer and once
the device is properly positioned (as previously describe)
the introducer is removed. The introducer can be a split-
table cannula or sleeve.

[0042] Figure 5 shows a device 10 with a hook 52 lo-
cated on the distal end that would be suitable for outside-
in placement. The hook 52 may be similar in shape to a
crochet needle hook and should be sufficient for a loop
of line or other means of attaching to grip the hook 52.
The outside-in device has its inflation lumen 40 on the
proximal end of the device 10, opposite the configuration
in Figures 1, 2 and 3 and so has no pull loop 30. The
device 10 may be, in all other aspects similar to the em-
bodiments of Figures 1, 2 and 3, that is, it may contain a
single balloon or multiple balloons that may be inflated
separately and be attached to the tubular support 26 at
collars 32, 38. In use the hook 52 and tubular suppost
26 are advanced into the needle tract from outside of the
patient and the hook 52 is grabbed by the snare of the
endoscope. The endoscope is then used to pull the de-
vice into the patient to the desired position. Once the
device is properly positioned, dilation is the same as with
an inside-out installation. After use the device may be
withdrawn through a channel of the endoscope or with-
drawn with the endoscope as it is withdrawn.

[0043] Regardless of the steps used to place the dila-
tion device in the stomach, after placement in the stom-
ach the device is pulled into and partially through the
needle tract or stoma so that the stiffening portion 18 and
at least a part of the deflated dilation portion 16 extends
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through the abdominal tissue and the skin, and any re-
tention portion 12 resides in the stomach.

[0044] For positioning the dilation device 10 in the sto-
ma, the inflatable components, e.g. balloon 28, must be
deflated so that the dilation device 10 easily slides
through the working channel of the endoscope and/or it
penetrates the needle tract without excessive force. In
this deflated state the components desirably wrap and
fold around the tubular support 26 as much as possible
to minimize the effective cross-sectional area of the di-
lation device 10 during insertion through the endoscope
and/or needle tract. Such folding and wrapping is
achieved by intentionally folding balloon walls in pre-
planned arrangements, via the use of a pleater and/or
folder manufacturing apparatus, by random overlapping
and folding afforded by the flexible nature and thinness
of the balloon walls, or by such combinations.

[0045] Whenitis desired to remove the device 10 from
the patient, the inflated components may be deflated.
Once deflated, the device is either pulled back through
the endoscope’s working channel by the end with the
inflation lumen, it is pulled out together with removal of
the endoscope from the patient, or it is removed through
the (central) channel of the feeding tube. Whichever
method of placement and withdrawal is chosen, itis clear
that the endoscope inserts into the non-vascular lumen
only once, reducing the time of the placement and reduc-
ing the trauma experienced by the patient.

[0046] This disclosure also includes a system for dilat-
ing a stoma and inserting a non-vascular catheter tube,
the system includes a stoma dilation device as described
above. The system also includes a non-vascular catheter
feeding tube configured to fit over the fully or partially
inflated stiffening portion of the device prior to insertion
of the catheter tube through the dilated stoma tract and
into the area of the non-vascular lumen.

[0047] According to an aspect of this disclosure, the
fully inflated diameter of the dilation portion 16 may be
selected from a range to match the diameter of the cath-
eter tube 20 (e.g., the PEG device) that will be inserted.
The dilation portion 16 may have atleast one diameter(s)
and the retention portion 12 may have at least one diam-
eter that is greater than the dilation portion 16.

[0048] According to an aspect of this disclosure, after
the dilation device has its inflatable portions inflated to
the desired pressures and the stiffening portion 18 is firm-
ly joined to the tube 20, the device 10 may be advanced
into the stoma. The pressure of the dilation portion 16
may be reduced slightly if desired to allow the dilation
portion 16 to more easily slide into the stomach.

[0049] According to an aspect of this disclosure, the
feeding tube 20 may be placed in the stoma by either a
"push" method or a "pull" method. In the push method,
the device 10 is advanced into the stomach by pushing
the tube 20 into the stoma. The feeding tube 20 should
be held as closely as possible to the patient’s body and
gently but firmly advanced into the stoma. In the pull
method, the device is advanced by gently pulling the de-
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vice 10 in the direction of the endoscope or simply by
slowly retracting the endoscope from the patient. The
feeding tube 20, firmly attached to the device 10 by the
gripping of the stiffening portion 18 within the tube 20,
will be drawn into the stoma by the retraction of the device
10.Whether placed by the "push" or "pull" method, the
distal end of the catheter feeding tube 20 becomes po-
sitioned in the stoma. The retention device of the feeding
tube 20 should now be deployed to hold the tube 20 in
position and to hold the gastric lumen against the abdom-
inal wall, as is known in the art. At this point, the inflated
portions may be fully deflated and the device 10 with-
drawn completely from the patient. The dilation device
10 with its inflatable components completely deflated,
may be removed through the working channel of the en-
doscope. Alternatively, the device 10 may be removed
with the endoscope by retracting or withdrawing the en-
doscope from the patient, rather than through the endo-
scope. In still another alternative, the device 10 may be
removed through the lumen of the feeding tube 20 pro-
vided of course that it is sized to fit through the tube 20.
[0050] Whilethisdisclosure hasbeen describedin con-
nection with certain preferred embodiments it is to be
understood that the subject matter encompassed by way
of this disclosure is not to be limited to those specific
embodiments. On the contrary, it is intended for the sub-
ject matter of the invention to be limited only to the fol-
lowing claims.

Claims
1. A dilation device comprising:

a tubular support (26);

aninflatable dilation portion (16) that is attached
to the tubular support (26); and

an inflation lumen (40; 42; 46; 48);

the device characterised by an inflatable stiff-
ening portion (18).

2. Thedevice of claim 1, wherein the portions are made
of a compliant material, a non-compliant material, or
asemi-compliant material and combinations thereof.

3. The device of claim 2, further comprising a retention
portion (12).

4. The device of claim 3, wherein the dilation portion
(16) and the retention portion (12) are each made of
different materials.

5. The device of claim 1 wherein said device may be
installed through a working channel of an endo-
scope.

6. The device of claim 5 wherein said device may be
removed through a working channel of an endo-
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scope.

7. The device of claim 1 wherein said stiffening portion
(18) is configured to be inserted into a catheter tube
(20) and firmly hold said tube using friction after said
stiffening portion (18) is inflated.

8. The device of claim 7 wherein said stiffening portion
(18) is inflated to at least 15 psi prior to placement
of said device.

9. The device of claim 7 when inflated and attached to
a catheter tube by friction.

10. The device of claim 1, further comprising a continu-
ous pathway through the device.

Patentanspriiche
1. Dilatationsvorrichtung, umfassend:

eine rohrférmige Stutze (26);
einen aufblasbaren Dilatationsabschnitt (16),
der an der rohrférmigen Stiitze (26) befestigtist;

und

ein Aufblaslumen (40; 42; 46; 48);
wobei die Vorrichtung durch einen aufblasbaren
Versteifungsabschnitt (18) gekennzeichnet ist.

2. Vorrichtung nach Anspruch 1, wobei die Abschnitte
aus einem nachgiebigen Material, einem nicht nach-
giebigen Material oder einem halb-nachgiebigen
Material und Kombinationen derselben hergestellt
sind.

3. Vorrichtung nach Anspruch 2, weiter umfassend ei-
nen Rickhalteabschnitt (12).

4. Vorrichtung nach Anspruch 3, wobei der Dilatations-
abschnitt (16) und der Riickhalteabschnitt (12) je-
weils aus verschiedenen Materialien hergestellt
sind.

5. Vorrichtung nach Anspruch 1, wobei die Vorrichtung
durch einen Arbeitskanal eines Endoskops installiert
werden kann.

6. Vorrichtung nach Anspruch 5, wobei die Vorrichtung
durch einen Arbeitskanal eines Endoskops entfernt
werden kann.

7. Vorrichtung nach Anspruch 1, wobei der Verstei-
fungsabschnitt (18) konfiguriert ist, um in einen Ka-
theterschlauch (20) eingeflihrt zu werden und den
Schlauch unter Verwendung von Reibung festzuhal-
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ten, nachdem der Versteifungsabschnitt (18) aufge-
blasen ist.

Vorrichtung nach Anspruch 7, wobei der Verstei-
fungsabschnitt (18) vor der Platzierung der Vorrich-
tung auf mindestens 15 psi aufgeblasen wird.

Vorrichtung nach Anspruch 7, wenn sie aufgeblasen
und durch Reibung an einem Katheterschlauch be-
festigt ist.

Vorrichtung nach Anspruch 1, weiter umfassend ei-
nen kontinuierlichen Pfad durch die Vorrichtung.

Revendications

1.

Dispositif de dilatation comprenant :

un support tubulaire (26) ;
une partie de dilatation gonflable (16) qui est
fixée au support tubulaire (26) ;

et

une lumiere de gonflage (40 ; 42 ; 46 ; 48) ;
le dispositif caractérisé par une partie de rai-
dissement gonflable (18).

Dispositif selon la revendication 1, dans lequel les
parties sont constituées d’'un matériau conformable,
d’'un matériau non conformable, ou d’'un matériau
semi-conformable et de combinaisons de ceux-ci.

Dispositif selon la revendication 2, comprenant en
outre une partie de retenue (12).

Dispositif selon la revendication 3, dans lequel la par-
tie de dilatation (16) et la partie de retenue (12) sont
chacune constituées de matériaux différents.

Dispositif selon la revendication 1 dans lequel ledit
dispositif peut étre installé a travers un canal de tra-
vail d’un endoscope.

Dispositif selon la revendication 5 dans lequel ledit
dispositif peut étre retiré par un canal de travail d’'un
endoscope.

Dispositif selon la revendication 1 dans lequel ladite
partie de raidissement (18) est configurée pour étre
insérée dans un tube de cathéter (20) et maintient
fermement ledit tube en utilisant un frottement aprés
le gonflage de ladite partie de raidissement (18).

Dispositif selon la revendication 7 dans lequel ladite
partie de raidissement (18) est gonflée a au moins
15 psi avant la mise en place dudit dispositif.
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9. Dispositif selon la revendication 7 lorsque gonflé et
fixé a un tube de cathéter par friction.

10. Dispositif selon la revendication 1, comprenant en
outre un passage continu a travers le dispositif.
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