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tion of any of these materials, or other materials that are
biocompatible and viewable by ultrasound imaging when
positioned in a patient.

[0049] Turning now to FIG. 7, another embodiment of a
gastrostomy tube 320 is illustrated. Gastrostomy tube 320
includes a feeding tube 322 that spans between an inner
retention device 324 and an outer retention device 326. Feed-
ing tube 322 includes a proximal end 328 opposite a discharge
end 332 and a segment 334 spanning between the proximal
end 328 and the discharge end 332. Feeding tube 322 and
outer retention device 326 are similar to feeding tube 22 and
outer retention device 26, respectively; therefore, for the sake
of brevity similar features will not be discussed.

[0050] Inner retention device 324 includes an expandable
component 330 typically referred to as a balloon. Expandable
component 330 is made of silicone or other expandable mate-
rial that is also biocompatible. In one form, the expandable
component 330 is configured to be inserted into the patient in
a fully inflated state wherein there is no inflation/deflation
valve or lumen connected to the expandable component 330.
In another form, the expandable component 330 includes an
inflation/deflation valve or lumen and is configured to be
inserted in a deflated state into the patient. After the expand-
able component 330 is positioned in the patient, the expand-
able component 330 is inflated. To remove the expandable
component 330, the expandable component 330 is deflated.

[0051] Inner retention device 324 also includes an ultra-
sonic marker 356. As illustrated, the ultrasonic marker 356 is
a coil wire positioned under the expandable component 330
and which spans along the feeding tube 322. As such, the
ultrasonic marker 356 is positioned on and/or around the
feeding tube 322. In particular, the ultrasonic marker 356 can
span the length of the expandable component 330 or can
extend along the feeding tube 322 a shorter distance than the
length of expandable component 330. In any of these con-
figurations, expansion of the expandable component 330 will
not affect or move the ultrasonic marker 356. Moreover,
similar to ultrasonic marker 56, ultrasonic marker 356 is
visible using ultrasound imaging.

[0052] Some embodiments of ultrasonic marker 356
include a normal, flatwire, or stretched coil shape. Yet other
embodiments of ultrasonic marker 356 include a laser cut
coil, dimpled coil, expandable stent, marker band, modified
marker band, or a braided material. An additional embodi-
ment of ultrasonic marker 356 can include a plurality of
shaped markers positioned along the feeding tube 322 and
under the expandable component 330. For example, ultra-
sonic marker 356 can be made up of spherical, rounded,
square, triangular, or polygonal shape pieces. Similar to
marker 56, the ultrasonic marker 356 is made of stainless
steel, platinum, tungsten, barium, or another metal, plastic,
fiber, a combination of any of these materials, or any other
material that is also biocompatible and viewable by ultra-
sound imaging.

[0053] Inner retention device 324 is secured to the feeding
tube 320 by various techniques. Some techniques to attach the
inner retention device 324 to the feeding tube 320 include
adhesive, glue, mechanical fasteners, or other means.

[0054] In yet another embodiment illustrated in FIG. 8 is a
gastrostomy tube 420. Gastrostomy tube 420 includes a feed-
ing tube 422 that spans between an inner retention device 424
and an outer retention device 426. Feeding tube 422 includes
a proximal end 428 opposite a discharge end 432 and a seg-
ment 434 that spans between the proximal end 428 and the
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discharge end 432. Feeding tube 422 and outer retention
device 426 are similar to feeding tube 22 and outer retention
device 26, respectively; therefore, for the sake of brevity
similar features will not be discussed.

[0055] Inner retention device 424 includes an expandable
component 430 that is similar to expandable component 330;
therefore, for the sake of brevity similar features will not be
discussed.

[0056] In this embodiment, the ultrasonic marker 456 is
positioned at the discharge end 432 of the feeding tube 422.
The ultrasonic marker 456 is configured to approximate or
match the cross-sectional shape of the discharge end 432 and
the lumen of the feeding tube 422. As such, the ultrasonic
marker 456 is a tube shape defining an opening 462 and a wall
464 that extends around the opening 462. The opening 462 of
the ultrasonic marker 456 is about the same size as the lumen
of the feeding tube 422. As such, nutrition and medicine
passes through the lumen of the feeding tube 422 and the
opening 462 of the ultrasonic marker 456.

[0057] Inthis particular embodiment, the ultrasonic marker
456 is made of a mixture of polymer, tungsten, and barium to
form aloaded tip that is attached to or formed with the feeding
tube 422. However, in other embodiments, ultrasonic marker
456 is made from other materials such as stainless steel,
platinum, or another metal, plastic, fiber, a combination of
any of these materials, or another material that is biocompat-
ible and viewable by ultrasound imaging. The ultrasonic
marker 456 is then attached to the discharge end 432 of the
feeding tube 422 by various techniques. Some techniques
include glue, adhesive, mechanical fasteners, or other means.
As can be appreciated, the means used to attach ultrasonic
marker 456 to feeding tube 422 are biologically compatible.
[0058] One technique that can be used to position the gas-
trostomy tube 20 within a patient’s digestive tract includes
positioning the feeding tube 22 in a patient’s stomach such
that the feeding tube 22 and the inner retention device 24 are
advanced through the patient’s skin near their stomach and
into their stomach. Gastrostomy tube 120, gastrostomy tube
220, gastrostomy tube 320, and gastrostomy tube 420 can be
placed similarly as gastrostomy tube 20. In this technique, a
needle puncture is made through the skin near the stomach
and a wire guide (not shown) is advanced through the opening
in the skin and into the stomach. Next, the openings through
the skin and stomach are dilated or distended by a dilator (not
shown) that is passed over the wire guide to create a dilated
tract or an open stoma. The dilator is then removed.

[0059] Tube 20, with inner retention device 24 in a col-
lapsed state and feeding tube 22, is then placed over the wire
guide, through the dilated tract and the opening in the stom-
ach to a final position inside the stomach under ultrasound
visualization. Ultrasound marker 56 is viewable using ultra-
sound such that the physician can position the inner retention
device 24 and feeding tube 22 inside the stomach without
endoscopy or fluoroscopy. The wire guide is then removed
from the patient. The collapsed inner retention device 24
opens after its exit from the dilator or other introducer, and
feeding tube 22 extends out of the opening in the stomach.
The ultrasound marker 56 is viewable by ultrasound as the
inner retention device 24 in an expanded state within the
stomach is pulled by the medical practitioner towards the
opening in the skin. As the inner retention device 24 is pulled
toward the opening in the skin, the stomach wall adjacent the
inner retention device 24 is also pulled close to the abdomen.
The outer retention device 26 is positioned over the stoma and
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maintains the position of the feeding tube 22 within the open-
ing. An additional length of feeding tube 22 can extend out-
side the patient’s body and beyond the outer retention device
26. This additional length of feeding tube 22 can be attached
to the skin of the abdomen. Nutrition or medications are then
supplied through the gastrostomy tube 20 and directly into the
stomach.

[0060] Another technique that can be used to position the
gastrostomy tube 20 within a patient’s digestive tract includes
positioning the feeding tube 22 in a patient’s stomach
wherein the feeding tube 22 is first advanced through the
patient’s mouth, down the esophagus, into their stomach, and
out through an opening created in the patient’s skin near the
stomach. To perform this procedure, a medical practitioner
typically makes a needle puncture through the skin near the
stomach and a wire guide (not shown) is advanced through the
opening in the skin and into the stomach. Next, the openings
through the skin and stomach are dilated or distended by a
dilator (not shown) that is passed over the wire guide to create
a dilated tract or an open stoma. The dilator is then removed.
A surgical snare or other medical device that can grasp or hold
the wire guide is then guided through the mouth, the esopha-
gus, and into the stomach where the wire guide is positioned.
Using the surgical snare, the medical practitioner then takes
hold of the wire guide in the stomach. The feeding tube 22
with the inner retention device 24 in a collapsed position is
pulled along with the snare down through the mouth, through
the esophagus, through the stomach and out the opening that
was created through the stomach and skin. If not completely
collapsed, the inner retention device 24 will flexibly deform
as it is pulled through the body. The inner retention device 24
in a collapsed position will open after being positioned in the
stomach to form a bowl-like configuration (e.g. FIG. 1). The
feeding tube 22 is now positioned in the stomach with the tube
portion sticking out ofthe opening. The outer retention device
24 is attached to the feeding tube 22 and the outer retention
device 24 is positioned over the stoma. Together the inner
retention device 24 and the outer retention device 24 maintain
the position of the feeding tube 22 within the opening. Nutri-
tion or medications are then supplied through the gastrostomy
tube 20 and directly into the stomach.

[0061] In embodiments of gastrostomy tubes (e.g. 320,
420) having expandable components, it will be understood
that the insertion and positioning can be performed substan-
tially as discussed above. With tubes 320, 420 positioned so
that expandable components 330, 430 are within the stomach
and feeding tubes 322, 422 extending through the stoma,
components 330, 430 are inflated or otherwise expanded.
Subsequently, pulling tubes 320, 420 through the stoma
forces the stomach wall toward the skin, as indicated previ-
ously.

[0062] While the disclosure has been illustrated and
described in detail in the drawings and foregoing description,
the same is to be considered as illustrative and not restrictive
in character, it being understood that only the preferred
embodiment has been shown and described and that all
changes, equivalents, and modifications that come within the
spirit of the following claims are desired to be protected. All
publications, patents, and patent applications cited in this
specification are herein incorporated by reference as if each
individual publication, patent, or patent application were spe-
cifically and individually indicated to be incorporated by
reference and set forth in its entirety herein.
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What is claimed is:
1. A gastrostomy tube assembly, comprising:
an inner retention device;
an outer retention device;
a feeding tube that spans between the inner retention device
and the outer retention device, said feeding tube having
a lumen with a central longitudinal axis, and

at least one ultrasound marker for visualization under ultra-
sound imaging, said at least one marker positioned at a
lateral distance from said central longitudinal axis and
extending around said central longitudinal axis.

2. The assembly of claim 1, wherein said inner retention
device includes a wall portion and said marker is within said
wall portion.

3. The assembly of claim 2, wherein said at least one
marker comprises a plurality of dimples positioned in said
wall of said inner retention device, said plurality of dimples at
least partially defined by an echogenic material.

4. The assembly of claim 2, wherein said wall of said inner
retention device defines a bowl shape that defines a rim, and
wherein said marker comprises a coil that extends at least part
way around said rim.

5. The assembly of claim 4, wherein said coil has windings
around a winding axis, said winding axis curving around said
central longitudinal axis and being along said rim.

6. The assembly of claim 4, wherein said wall has a curved
outer surface and a curved inner surface, and said coil is a
spiral wire positioned in the wall between the curved outer
and inner surfaces, said coil having windings around a wind-
ing axis, said winding axis being substantially parallel to said
central longitudinal axis.

7. A gastrostomy tube assembly, comprising:

an inner retention device that includes an expandable com-

ponent;

an outer retention device;

a feeding tube that spans between the inner retention device

and the outer retention device; and

an ultrasound marker attached to the feeding tube wherein

the ultrasonic marker is positioned within the expand-
able component and the ultrasonic marker is viewable
under ultrasound imaging.
8. The assembly of claim 7, wherein the marker is a wire
coil.
9. The assembly of claim 8, wherein the marker is made of
metal.
10. The assembly of claim 7, wherein the marker is a tube
shape.
11. The assembly of claim 10, wherein the marker is made
of polymer, tungsten, and barium.
12. A method of determining the location of a gastrostomy
tube in a patient, comprising:
providing a gastrostomy tube, the gastrostomy tube includ-
ing an inner retention device opposite an outer retention
device and a feeding tube that spans between the inner
retention device and the outer retention device, the inner
retention device being viewable using ultrasound; and

using ultrasound imaging to determine the location of the
inner retention device in the patient.

13. The method of claim 12, wherein the inner retention
device includes an ultrasound marker.

14. The method of claim 13, wherein the inner retention
device has a bowl shape and the ultrasound marker is a spiral
coil.
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15. The method of claim 12, wherein the inner retention
device includes a plurality of dimples positioned therein, the
plurality of dimples being viewable with ultrasound imaging.

16. The method of claim 15, wherein the inner retention
device has a disc shape.

#* #* * #* #*
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ULTRASONIC PERCUTANEOUS ENTERAL
FEEDING TUBE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application No. 61/570,980 filed Dec. 15,2011,
which is hereby incorporated by reference in its entirety.

BACKGROUND

[0002] The present disclosure relates generally to feeding
tubes surgically implanted in patients who cannot receive
their daily nutritional intake orally. More particularly, the
disclosure relates to feeding tubes and techniques for their
initial placement and subsequent location within the patient
wherein ultrasound imaging is used.

[0003] When apatient is unable to swallow or cannot ingest
food orally, enteral feeding is used to provide nutrition
through a feeding tube that is inserted into the patient’s diges-
tive tract. Placement of the feeding tube in the patient’s diges-
tive tract may be temporary for the treatment of acute dis-
abilities or permanent in the case of chronic disabilities.
Percutaneous access for enteral nutrition may benefit place-
ment of feeding tubes and allow patients to have a more active
lifestyle and a more “normal” life. Presently, feeding tubes
are designed for the delivery of enteral nutrition and/or medi-
cation into the stomach or the small bowel or intestine.
[0004] Several percutaneous gastrostomy methods are cur-
rently used which gain access to the stomach by a needle or
cannula forced into the stomach. A percutaneous endoscopic
gastrostomy (“PEG”) is commonly performed by the “pull”
technique, the “push” technique, or the introducer technique.
There are many variations to the “pull” technique, the “push”
technique, or the introducer technique as are commonly
known. However, as described later, complications can occur
which require the position of the implanted gastrostomy tube
to be verified within the patient. Presently, either fluoroscopy
or endoscopy is used to determine the position of the gastros-
tomy tube. Fluoroscopy exposes the patient to radiation emit-
ted by the imaging system.

[0005] PEG tubes positioned in the body are typically held
in place by both internal and external devices. For example,
PEG tubes may have an internal retention mechanism such
that the end of the PEG tube is held in place within the
stomach or the intestine. This internal retention mechanism
may take the form of a disk, dome, bowl, multiple flanges or
leaves, a soft dome, or an inflatable balloon that is attached to
the distal end of the feeding tube. The external retention
mechanism is often affixed (e.g., adhesives, sutures) to the
patient’s skin or a mechanical device, such as a ring, is
attached to the PEG tube exteriorly of the patient’s skin but
adjacent or next to the skin. Together these internal and exter-
nal devices function to secure the PEG tube from inadvertent
removal. Nonetheless, PEG tubes are often inadvertently dis-
lodged or removed by patients or care-givers through exces-
sive traction placed on connectors or tubing lines. When
potential dislodgment of a PEG tube is suspected, the patient
must undergo endoscopy or fluoroscopy to determine the
position of the PEG tube. As described later, endoscopy and
fluoroscopy can be accompanied with substantial risks to the
patient.

[0006] Moreover, as the elderly population continues to
grow, it is expected the use of PEG tubes will continue to rise.
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Some patients undergoing PEG tube placement are subject to
complications associated with upper endoscopy and sedation.
The most common complications of endoscopy include per-
foration of the stomach, small intestine, or colon, hemor-
rhage, and aspiration. Perforation of the body part can be
verified using fluoroscopic imaging of the PEG tube in the
patient. The use of fluoroscopic imaging exposes the patient
to harmful radiation and requires the use of a radiology labo-
ratory which is expensive.

[0007] Another complication that can arise with PEG tube
placement is leakage of the tube feeding formula and/or gas-
tric contents around the PEG site. One risk factor that can
contribute to such a complication includes buried bumper
(internal retention mechanism) syndrome. Buried bumper
syndrome refers to the condition in which there is a partial or
complete growth of gastric mucosa over the internal bumper
or internal retention mechanism. The internal retention
mechanism can migrate through the gastric wall and may
lodge anywhere along the PEG tract. The buried bumper may
be confirmed endoscopically or radiographically, again,
exposing the patient to the risks associated with endoscopy
and harmful radiation. Moreover endoscopy is performed in a
hospital operating room or outpatient facility which are
expensive.

[0008] Thus, there is a need for improvement in this field.

SUMMARY

[0009] This Summary is provided merely to introduce cer-
tain concepts and not to identify any key or essential features
of the claimed subject matter.

[0010] In certain aspects, the present disclosure features
embodiments of a gastrostomy tube assembly including an
inner retention device, an outer retention device, and a feed-
ing tube that spans between the inner retention device and the
outer retention device. Beneficially, the inner retention device
is viewable with ultrasound imaging thereby avoiding the use
of fluoroscopy or endoscopy and the potential health risks
associated therewith. In particular, the inner retention device
includes an ultrasonic marker that is viewable with ultrasound
imaging. Some shapes of the inner retention device include a
bowl, disk, or an expandable component, to name a few. The
ultrasonic marker includes a coil wire, flatwire, braided mate-
rial, a plurality of shaped markers, or a plurality of dimples
wherein each of the ultrasonic markers is positioned in the
inner retention device. The ultrasonic marker is made of a
material that is viewable with ultrasound imaging.

[0011] Inotherofitsaspects, the present disclosure features
a gastrostomy tube assembly including an inner retention
device that includes an expandable component, an outer
retention device, a feeding tube that spans between the inner
retention device and the outer retention device, and an ultra-
sonic marker attached to the feeding tube wherein the ultra-
sonic marker is positioned within the expandable component
and the ultrasonic marker is viewable with ultrasound imag-
ing. In one particular embodiment, the ultrasonic marker is a
tube shape. In this form, the ultrasonic marker being a tube
shape is made of polymer, tungsten, and barium.

[0012] Beneficially, the initial placement of a gastrostomy
tube in a patient can be positioned with ultrasound imaging
wherein the inner retention device is viewable with ultra-
sound imaging to thereby place the feeding tube in the patient.
After placement of the gastrostomy tube in the patient, the
location of the inner retention device in the patient can be
checked with ultrasound imaging instead of fluoroscopy.
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[0013] Among other things, there is disclosed apparatus for
a gastrostomy tube or gastrostomy tube assembly that
includes an inner retention device, and outer retention device,
and a feeding tube that spans between the inner retention
device and the outer retention device, such feeding tube hav-
ing a lumen with a central longitudinal axis. At least one
ultrasound marker for visualization under ultrasound imaging
is also provided, positioned at a lateral distance from said
central longitudinal axis and extending around said central
longitudinal axis. The marker is echogenic, referring gener-
ally to the ability to easily or clearly reflect ultrasound energy,
or to the ability to be easily distinguished under ultrasound
imaging from adjacent or other items, pieces or structures. In
particular embodiments, the inner retention device includes a
wall portion and the marker is within the wall portion. The
marker(s) may comprise a plurality of dimples positioned in
the wall which are at least partially defined by an echogenic
material. Embodiments are also described having the wall
defining a bowl shape that defines a rim, with the marker
comprising a coil that extends at least part way around the
rim. Such a coil may have windings around a winding axis,
and the winding axis may curve around the central longitu-
dinal axis of the feeding tube and be along the rim of the inner
retention device. Alternatively, the wall can have a curved
outer surface and a curved inner surface, with the coil being a
spiral wire positioned in the wall between the curved outer
and inner surfaces and with windings around a winding axis
that is substantially parallel to that central longitudinal axis.
[0014] Also disclosed is a gastrostomy tube assembly that
includes an inner retention device having an expandable com-
ponent, an outer retention device, a feeding tube that spans
between the inner retention device and the outer retention
device, and an ultrasound marker attached to the feeding tube
and positioned within the expandable component so that the
marker is viewable under ultrasound imaging. Such markers
may be a wire coil or otherwise made of metal, may be in a
tube shape, or may be of one or more of a polymer, tungsten,
and/or barium.

[0015] Methods disclosed include a method of determining
the location of a gastrostomy tube in a patient, such as pro-
viding a gastrostomy tube that includes an inner retention
device opposite an outer retention device and a feeding tube
that spans between the inner retention device and the outer
retention device, with the inner retention device being view-
able using ultrasound, and using ultrasound imaging to deter-
mine the location of the inner retention device in the patient.
The inner retention device can include an ultrasound or
echogenic marker. For example, the inner retention device
may have generally a bowl shape and the marker can be a
spiral or other coil. Alternatively or additionally, the inner
retention device can include a plurality of dimples that are
viewable with ultrasound imaging, and can have a disc shape.
[0016] Further forms, objects, features, aspects, benefits,
advantages, and embodiments of the present disclosure will
become apparent from a detailed description and drawings
provided herewith.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG.1 is a cross-sectional view of one embodiment
of a gastrostomy tube positioned in the stomach of a patient;
[0018] FIG. 2 is an end view of the FIG. 1 embodiment;
[0019] FIG. 3 is a cross-sectional view of a second embodi-
ment of a gastrostomy tube positioned in the stomach of a
patient;
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[0020] FIG. 4 is an end view of the FIG. 3 embodiment;
[0021] FIG. 5 is a cross-sectional view of a third embodi-
ment of a gastrostomy tube positioned in the stomach of a
patient;

[0022] FIG. 6isanend view of the FIG. 5 embodiment; and
[0023] FIG. 7 is a cross-sectional view of a fourth embodi-
ment of a gastrostomy tube positioned in the stomach of a
patient.

[0024] FIG. 8 is a cross-sectional view of a fifth embodi-

ment of a gastrostomy tube positioned in the stomach of a
patient.

DESCRIPTION OF THE SELECTED
EMBODIMENTS

[0025] For the purpose of promoting an understanding of
the principles of the disclosure, reference will now be made to
the embodiments illustrated in the drawings and specific lan-
guage will be used to describe the same. It will nevertheless
be understood that no limitation of the scope of the claims is
thereby intended. Any alterations and further modifications in
the described embodiments, and any further applications of
the principles of the disclosure as described herein are con-
templated as would normally occur to one skilled in the art to
which the disclosure relates. One embodiment is shown in
great detail, although it will be apparent to those skilled in the
relevant art that some features that are not relevant to the
present disclosure may not be shown for the sake of clarity.
[0026] As disclosed above, in certain aspects, the present
disclosure provides unique products and methods for posi-
tioning a gastrostomy tube in a patient’s digestive tract.
Embodiments of gastrostomy tubes described herein include
an inner retention device, an outer retention device, and a
feeding tube that spans between the inner retention device and
the outer retention device. In particular, an ultrasonic marker
is positioned within the inner retention device to enable place-
ment and location of the inner retention device and the gas-
trostomy tube via ultrasound or sonogram imaging.

[0027] Embodiments of the present disclosure are illus-
trated with reference to a gastrostomy tube; however, the
embodiments may find equally advantageous application in
other tube assemblies, such as a jejunostomy tube.

[0028] The terms “inner” and “outer,” as used herein with
respect to the gastrostomy tube of the disclosure, are to be
understood to be used with reference to the orientation of the
gastrostomy tube when placed in the patient, inner being in
the direction of inside the body of the patient, and outer being
in the direction of outside the body.

[0029] The inner retention device is configured to receive
nutrition or other medical necessities via the feeding tube.
The outer retention device is configured to receive the nutri-
tion or medical necessities and pass those elements into the
feeding tube. The inner retention device is also configured
and positioned in the body to maintain the position of the
feeding tube in the gastrostomy tract and stomach. The outer
retention device is also configured and positioned exteriorly
to the body to maintain the position of the feeding tube in the
gastrostomy tract.

[0030] Embodiments of the present disclosure include one
or more ultrasonic markers positioned within the inner reten-
tion device. The embodiments of the ultrasonic markers dis-
closed herein can be incorporated into a variety of inner
retention devices; however, only a few example inner reten-
tion devices are described. The ultrasonic marker can be
positioned in a configuration within the inner retention device
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that is beneficial to the placement of the feeding tube. The
ultrasonic markers are highly visible with ultrasound imag-
ing, and so fluoroscopic or other radiation are not required to
view these ultrasonic markers to determine the position of the
inner retention device and feeding tube within the patient’s
digestive tract while the gastrostomy tube is placed in the
patient. Moreover, to verify or check the position of the feed-
ing tube and/or the inner retention device at a time after the
initial placement, ultrasound can again be used to locate the
position of the ultrasonic markers, the feeding tube, and the
inner retention device.

[0031] Additional benefits of these novel ultrasonic mark-
ers include the use of less expensive ultrasound equipment at
a patient’s bedside or doctor’s office to locate or position a
feeding tube within a patient as compared to radiation or
endoscopy equipment in a hospital suite which can be more
expensive. In the hospital or nursing home environment,
ultrasound equipment is typically portable and can be trans-
ported to a patient’s bed rather quickly; therefore, a medical
suite or operating room is not necessary for use of such
equipment. Additionally, with portable ultrasound equip-
ment, the patient can remain resting comfortably in their bed
instead of being transported and moved to a hospital suite or
operating room. Eliminating or reducing the use of radiation
equipment and medical suites or operating rooms to initially
place and/or later check the location of the gastrostomy tube
reduces the overall cost of the medical procedures associated
with gastrostomy tubes. Another benefit of the ultrasound
imaging is the elimination or reduction of exposure to radia-
tion or fluoroscopy as typically required with traditional gas-
trostomy tubes.

[0032] Referring now to the drawings, FIGS. 1 and 2 illus-
trate one embodiment of a gastrostomy tube 20. Gastrostomy
tube 20 is shown positioned in the stomach of a patient and
extends through a stoma created through the abdominal and
gastric walls. Gastrostomy tube 20 includes a feeding tube 22
that spans between an inner retention device 24 and an outer
retention device 26.

[0033] The feeding tube 22 includes a proximal end 30
opposite a discharge end 32 and a segment 34 spanning
between the proximal end 30 and the discharge end 32. The
feeding tube 22 includes a feeding lumen 38 that spans inte-
riorly from the proximal end 30 to the discharge end 32. The
length of the feeding tube 22 can be adjusted to accommodate
the individual and medical condition. For example, the feed-
ing tube 22 can be longer to extend through the outer retention
device 26 such that the proximal end 30 is positioned beyond
the outer retention device 26. As another example, the feeding
tube 22 can be longer to extend through the inner retention
device 24 such that the discharge end 32 extends beyond the
inner retention device 24 and further into the stomach.

[0034] In one embodiment (not illustrated), the feeding
tube 22 includes one or more ultrasonic feeding tube markers
positioned along the length of the feeding tube 22 wherein the
markers are visible with ultrasound imaging. The ultrasonic
feeding tube markers are positioned, in particular embodi-
ments, in standard or uniform increments along the length of
the feeding tube 22. The first ultrasonic feeding tube marker
may be positioned at the discharge end 32, and each subse-
quent marker is positioned on the feeding tube 22 at a desig-
nated increment.
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[0035] The feeding tube 22 is formed of materials that are
commonly used for feeding tubes. Some examplary materials
include silicone, rubber, plastic, polymer, or other biocom-
patible materials.

[0036] Turning now to the inner retention device 24, the
illustrated embodiment of inner retention device 24 has a
bowl or semicircular shape. It will be understood that other
embodiments of inner retention device 24 are contemplated,
such as those having a disc shape or cylindrical shape. Inner
retention device 24 may also be formed as or part of a balloon
or expandable device. The illustrated embodiment of inner
retention device 24 has a curved inner surface 40, a curved
outer surface 42, and a wall 44 between the inner surface 40
and the outer surface 42. The inner retention device 24 also
includes a base 46, an outer rim 48, and a mid-section 50 that
spans between the base 46 and the outer rim 48. The center of
the base 46 defines an opening 52 that connect to and corre-
sponds in size and shape to the feeding lumen 38. Moreover,
the discharge end 32 of tube 22 connects with the opening 52
and the base 46 of the inner retention device 24 to attach the
feeding tube 22 to the inner retention device 24 to enable
nutrition or medicine to pass into the stomach. As seen in the
example of FIG. 1, base 46 is positioned against the stomach
wall and rim 48 is pointed toward the center of the stomach.
[0037] Inner retention device 24 is formed of materials that
are commonly used for feeding tubes. As stated previously,
some example materials include silicone, rubber, plastic,
polymer, or other biocompatible materials. The inner reten-
tion device 24 may be made of the same material as the
feeding tube 22 or the inner retention device 24 may be made
of a different material than the feeding tube 22.

[0038] In one embodiment, the inner retention device 24
has a collapsed or folded state for insertion into a patient.
After insertion into the patient, such an inner retention device
24 opens or extends, e.g. to an unstressed condition or to full
size. The illustrated embodiment in FIGS. 1 and 2 shows the
inner retention device 24 in an open or extended state. In
another embodiment, the inner retention device 24 is flexible
to bend or deflect during insertion into and removal from the
patient. After insertion into the patient, the inner retention
device 24 can assume a relaxed or unstressed position as
illustrated in FIGS. 1 and 2.

[0039] The inner retention device 24 further includes an
ultrasonic marker 56 positioned within the wall 44 such that
the ultrasonic marker 56 does not extend through the inner
surface 40 or the outer surface 42. The ultrasonic marker 56 is
visible using ultrasound imaging, thus eliminating the
requirement of fluoroscopy or radiation to determine the loca-
tion of the inner retention device 24 within a patient. The
illustrated embodiment of ultrasonic marker 56 is a spiral
wire positioned in the wall 44 extending around retention
device 24 from the outer rim 48 to the base 46. In that embodi-
ment, windings or coils of wire wind around the longitudinal
axis of tube 22 and successive windings or coils have larger
diameters as the coils extend away from tube 22, so as to be
maintained within wall 44. For example, an axis around
which the wire winds may be parallel to or coincident with the
central longitudinal axis of tube 22.

[0040] Aswill beappreciated, a larger area or portion of the
inner retention device 24 through which ultrasonic marker 56
wraps or extends generates greater or more distinct visibility
by ultrasound. Ultrasonic marker 56 is flexible in this
embodiment during placement or delivery into the patient,
and maintains flexibility while the inner retention device 24 is



US 2013/0158401 Al

positioned in the patient. A flexible ultrasonic marker 56 is
more comfortable for the patient during placement and final
positioning and while implanted in the patient. Other embodi-
ments of ultrasonic marker 56 include a normal, flatwire or
stretched coil, or may be or include a laser cut coil, dimpled
coil, expanded stent, marker band, modified marker band, or
a braided material. Ultrasonic marker 56 can be or include a
plurality of shaped markers, for example of one or more of
spherical, rounded, square, triangular, or polygonal shape.
Ultrasonic marker 56 is made of material that reflects a dif-
ferent wavelength than does the material used for the inner
retention device 24 or feeding tube 22 under ultrasonic imag-
ing. Beneficially, the variance in wavelength between the
material of the ultrasonic marker 56 and the inner retention
device 24 enables the ultrasound equipment to better distin-
guish or otherwise view marker 56, and thus observe the
placement and/or orientation of retention device 24 and tube
22. As examples, ultrasonic marker 56 can be made of stain-
less steel, platinum, silver, tungsten, barium, or another
metal, plastic, fiber, air pocket, a combination of any of these
materials, or other materials that are biocompatible and view-
able by ultrasound imaging.

[0041] The outer retention device 26 in one embodiment is
provided as illustrated in FIG. 1. The configuration of the
outer retention device 26 is not critical and those skilled in the
art will appreciate that various designs are operable in the
present disclosure.

[0042] Turning now to FIGS. 3 and 4, another embodiment
ofagastrostomy tube 120 is illustrated. Gastrostomy tube 120
includes a feeding tube 122 that spans between an inner
retention device 124 and an outer retention device 126. Inner
retention device 124, feeding tube 122 and outer retention
device 126 are similar to inner retention device 24, feeding
tube 22, and outer retention device 26, respectively; therefore,
for the sake of brevity similar features will not be discussed.
[0043] The inner retention device 124 has a bowl or semi-
circular shape in the embodiment of FIG. 3; however, inner
retention device 124 may be configured differently in other
embodiments. Some example shapes for inner retention
device 124 include a disc or cylindrical shape. The inner
retention device 124 has an inner surface 140 and an outer
surface 142 and a wall 144 between the inner and the outer
surfaces 140 and 142. The inner retention device 124 also
includes a base 146, a rim 148, and a mid-section 150 that
spans between the base 146 and the rim 148. The base 146 is
shown in the FIG. 3 example as positioned against the stom-
ach wall with rim 148 pointed generally into or toward the
center of the stomach. The base 146 defines an opening 152
that connects to and corresponds in size and shape to the
feeding lumen 138 of feeding tube 122. Moreover, the dis-
charge end 132 of tube 122 connects with the opening 152 and
the base 146 of the inner retention device 124 to attach the
feeding tube 122 to the inner retention device 124 such that
nutrition or medicine passes through the feeding lumen 138
and the opening 152 and discharges into the stomach. The
inner retention device 124 also includes an ultrasonic marker
156 positioned within or closely adjacent rim 148 such that
the ultrasonic marker 156 does not extend through rim 148.
As such, rim 148 has a width, thickness, and length to accom-
modate the ultrasonic marker 156.

[0044] As illustrated, the embodiment of ultrasonic marker
156 is a coiled wire positioned in rim 148 and extending along
the length of some or all of rim 148. The coils or windings of
wire in marker 156 wind around a central axis that is curved
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or circular to substantially match the planar shape of rim 148.
For example, that curved central axis lies in a plane and is
substantially parallel to opening 152 in the illustrated
embodiment, and the center of that curve of the curved central
axis is within the area surrounded by rim 148 (e.g. along the
central longitudinal axis of tube 122). Further, the illustrated
embodiment of marker 156 is positioned within retention
device 124 as far from opening 152 as possible. It will be
understood that such curved coils may be placed at other
positions between rim 148 and opening 152. Some embodi-
ments of ultrasonic marker 156 include a normal, flatwire, or
stretched coil shape, and/or a laser cut coil, dimpled coil,
expanded stent, marker band, modified marker band, or a
braided material. An additional embodiment of ultrasonic
marker 156 can include a plurality of shaped markers that are
positioned in the rim 148. For example, the ultrasonic marker
156 can have a sphere, square, triangle, polygonal, or other
shape. The ultrasonic marker 156 is made of similar material
as ultrasonic marker 56 and is visible using ultrasound imag-
ing.

[0045] Turning now to FIGS. 5 and 6, another embodiment
of'agastrostomy tube 220 is illustrated. Gastrostomy tube 220
includes a feeding tube 222 that spans between an inner
retention device 224 and an outer retention device 226. Feed-
ing tube 222 and outer retention device 226 are similar to
feeding tube 22 and outer retention device 26, respectively;
therefore, for the sake of brevity similar features will not be
discussed.

[0046] The inner retention device 224 is a disk shape. How-
ever, in other embodiments the inner retention device 224
may be shaped differently such as a bowl, expandable com-
ponent, or other shape. The inner retention device 224 has an
inner surface 240, an outer surface 242, and a wall 244 that
spans between the inner surface 240 and the outer surface
242. The inner retention device 224 defines an opening 252 in
the wall 244 that spans between the inner and outer surfaces
240 and 242, respectively. The opening 252 connects to and is
sized to meet feeding lumen 238 of feeding tube 222. More-
over, the discharge end 232 connects with the opening 252
and wall 244 of the inner retention device 224 to attach the
feeding tube 222 to the inner retention device 224 such that
nutrition or medicine passes through the feeding lumen 238
and the opening 252 and discharges into the stomach.

[0047] In this embodiment, the ultrasonic marker includes
a plurality of dimples or nodules 246 positioned in the wall
244. As illustrated in FIGS. 5 and 6, the plurality of dimples
246 are round or spherical, however, in other embodiments
the plurality of dimples 246 have a different shape. Some
example shapes include square, pyramidal, or another
polygonal or curved shape. Additional ultrasonic markers as
described in the present disclosure can be incorporated into
the inner retention device 224 along with the plurality of
dimples 246.

[0048] The plurality of dimples 246 can be positioned or
formed within the wall 244. For example, hollowed pieces of
or coated by an echogenic material and/or one that is different
than that used for inner retention device 224 may be
implanted, pressed into, or otherwise placed into wall 244
with their respective hollows or concave surfaces exposed or
outwardly directed. The plurality of dimples 246 can be made
of or coated with echogenic materials such as stainless steel,
tungsten, barium, or another metal, plastic, fiber, a combina-
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