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EXTENSIBLE INTERNAL BOLSTER FOR A MEDICAL DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application No.

61/223,562, filed July 7, 2009, and entitled "Feeding Device Including an Extensible

Internal Bolster," which is incorporated herein by reference in its entirety.

BRIEF SUMMARY

[0002] Briefly summarized, embodiments of the present invention are directed to an

internal bolster for use securing a medical device within a body of a patient. One

example of a medical device includes a feeding tube for providing enteral nutrition to the

patient, though many other medical devices can benefit from the principles to be

depicted and described herein.

[0003] In one embodiment, the feeding tube includes an internal bolster, comprising

one or more bolster arms that each include a first end hingedly connected to a distal end

of the medical device and a free second end. The bolster arms are selectively deployable

between a first position wherein the bolster arms are substantially in-line with an axis of

feeding tube, and a second position wherein the bolster arms are substantially deflected

from the axis of the feeding tube to enable securement of the feeding tube within a stoma

or other opening defined in the body. Various means for selectively moving the bolster

arms between the first and second positions are disclosed. Related methods of use for

the internal bolster are also disclosed.

[0004] These and other features of embodiments of the present invention will

become more fully apparent from the following description and appended claims, or may

be learned by the practice of embodiments of the invention as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] A more particular description of the present disclosure will be rendered by

reference to specific embodiments thereof that are illustrated in the appended drawings.

It is appreciated that these drawings depict only typical embodiments of the invention

and are therefore not to be considered limiting of its scope. Example embodiments of

the invention will be described and explained with additional specificity and detail

through the use of the accompanying drawings in which:



[0006] FIGS. IA- 1C are various views of a feeding device configured in accordance

with one example embodiment of the present invention;

[0007] FIGS. 2A-2B are end views of the feeding device configurations shown in

FIGS. IB and 1C, respectively;

[0008] FIGS. 3A-3B are distal end views of example feeding devices such as that

shown in FIG. IA, including differing numbers of distal end internal bolster arms;

[0009] FIGS. 4A and 4B are cross sectional side and end views, respectively, of a

plunger of the feeding device of FIG. IA, according to one embodiment;

[00010] FIG. 5 is a cross sectional side view of a feeding device such as that shown in

FIG. IA, including a locking mechanism in accordance with one embodiment;

[00011] FIGS. 6A and 6B are cross sectional side views of a feeding device such as

that shown in FIG. IA, including a threaded locking mechanism in accordance with one

embodiment;

[00012] FIGS. 7A-7C are various views of a feeding device such as that shown in

FIG. IA, including an interference locking mechanism in accordance with one

embodiment;

[00013] FIGS. 8A-8D are various views of a feeding device such as that shown in

FIG. IA, including a tab/slot locking mechanism in accordance with one embodiment;

[00014] FIG. 8E is a side view of a retention cover for use with a feeding device in

accordance with one embodiment;

[00015] FIGS. 9A and 9B are end and side views, respectively, of a feeding device

including webbing between bolster arms of the internal bolster;

[00016] FIG. 10 is an end view of a feeding device including webbing between the

bolster arms of the internal bolster according to one embodiment;

[00017] FIGS. H A and H B are side views of a feeding device including a stoma

measuring system in accordance with one embodiment;



[00018] FIGS. 12A and 12B are side views of an internal bolster of the feeding device

of FIG. IA including a reinforcing collar and a notch for its positioning, according to one

embodiment;

[00019] FIGS. 13A and 13B are side and end views, respectively, of an internal

bolster of the feeding device of FIG. IA including a reinforcement structure, according

one embodiment;

[00020] FIGS. 14A-14D are various views of a feeding device configured for initial

endoscopic placement, according to one embodiment;

[00021] FIG. 15 is a side view of a tubing extension for providing enteral nutrition to

a patient that can be employed with a feeding device such as that shown in FIG. IA in

accordance with one embodiment;

[00022] FIGS. 16A and 16B are cross sectional views of a feeding device including an

internal bolster configured in accordance with one embodiment;

[00023] FIGS. 17A-17C are various views of a feeding device including an internal

bolster configured in accordance with one embodiment; and

[00024] FIGS. 18A-18E are various views of a feeding device including an internal

bolster confi1 O
gu

'
red in accordance with one embodiment.

DETAILED DESCRIPTION OF SELECTED EMBODIMENTS

[00025] Reference will now be made to figures wherein like structures will be

provided with like reference designations. It is understood that the drawings are

diagrammatic and schematic representations of exemplary embodiments of the present

invention, and are neither limiting nor necessarily drawn to scale.

[00026] For clarity it is to be understood that the word "proximal" refers to a direction

relatively closer to a clinician using the device to be described herein, while the word

"distal" refers to a direction relatively further from the clinician. For example, the end of

a feeding device placed within the body of a patient is considered a distal end of the

catheter, while the feeding device end remaining outside the body is a proximal end of

the catheter. Also, the words "including," "has," and "having," as used herein, including

the claims, shall have the same meaning as the word "comprising."



[00027] FIGS. IA- 18E depict various features of embodiments of the present

invention, which are generally directed to a selectively extensible or deployable internal

bolster for use in anchoring a medical device, such as a feeding tube, within a body of a

patient. The internal bolster is configured to selectively deploy from collapsed state to

an expanded state so as to ease both insertion and removal of a device into or from a

patient, such as via a stoma. This in turn reduces patient trauma and pain during

placement and removal of the device.

[00028] Reference is first made to FIGS. IA- 1C, which depict a feeding device,

generally designated at 10, including an internal bolster configured in accordance with

one example embodiment. The feeding device 10 generally includes an outer bolster

tube 12 and an inner plunger 14. Including both a proximal end 14A and a distal end

14B, the plunger 14 is slidably received within an elongate cavity 20 defined by the

bolster tube 12 via an opening to the cavity defined at a proximal end 12A thereof. A

distal portion of the bolster tube 12 includes an internal bolster 22, while a flange 24 is

included at a proximal portion of the bolster tube. The flange 24 can take one of many

different configurations, including an annular shape, opposing tabs, etc.

[00029] In greater detail, the internal bolster 22 includes one or more bolster arms 30

that are each hingedly connected to a distal portion of the bolster tube 12 at a hinge point

32 via a living hinge or other suitable connection scheme. Each bolster arm 30 thus

includes an end attached to the bolster tube 12 and a free end. So configured, the bolster

arms 30 are pivotable about the hinge point 32 so as to be able to be selectively deployed

from a first, un-deployed position shown in FIG. IA and IB, i.e., the configuration for

inserting or removing the feeding device via an opening or stoma defined in the patient

such as to gain access to the stomach of the patient for example (similar to the insertion

of the device shown in FIG. 1IA), to a second, deployed position shown in FIG. 1C, i.e.,

the configuration wherein the bolster anchors the feeding device within the patient after

insertion through the stoma (similar to the anchoring of the device shown in FIG. HB).

Note that when in the first, un-deployed position, the bolster arms 30 are contiguously

disposed together in one embodiment to define an atraumatic tip for the feeding device

10 to assist in inserting the feeding device through the stoma or other opening defined in

the tissue of a patient.



[00030] As best seen in FIGS. IA and IB the internal bolster 22, as positioned in the

present embodiment, defines the distal end 1OB of the feeding device 10. It is

appreciated, however, that in other embodiments the internal bolster can be disposed at a

point proximal to a distal end of the feeding tube or other device with which the internal

bolster is included. As such, the discussion relating to the shape, design, and placement

of the internal bolster embodiments described herein should not be considered limiting of

the present invention in any way. Further, it is appreciated that, while shown in

connection with a gastrostomy or feeding tube, the internal bolster can be included with

insertable medical devices of a variety of types and configurations.

[00031] In the present embodiment, the plunger 14 of the feeding device 10 includes

an engagement surface 40 at a distal end 14B thereof that is configured to actuate the

bolster arms 30 of the internal bolster 22 when the plunger, received within the cavity 20

of the bolster tube 12, is pressed distally. In detail, a proximal end 14A of the plunger 14

can be manually pressed by a user to advance the plunger distally through the bolster

tube cavity 20 during inner bolster actuation. The plunger proximal end 14A includes a

first plunger stop 44 configured to limit distal insertion of the plunger 14 into the bolster

tube cavity 20.

[00032] Distal movement of the plunger 14 with respect to the bolster tube 12 causes

engagement of the plunger engagement surface 40 with a proximal base 3OA of each

bolster arm 30, which causes the bolster arms to hingedly pivot about the hinge point 32

and open, or deploy to the position shown in FIG. 1C. Thus, it is seen that in the un-

deployed, or first, position shown in FIG. IB, 2A a length of each bolster arm 30 is in

line, or aligned substantially parallel with a longitudinal axis of the bolster tube 12. So

configured, the internal bolster 22 when in the un-deployed first position of FIG. IB, 2A

includes an outer diameter no larger than that of the bolster tube 12 to facilitate

atraumatic insertion of the feeding tube 10 through the stoma. Correspondingly, in the

deployed, or second, position of FIG. 1C, 2B each bolster arm opens radially outward

such that the length of each bolster arm 30 is substantially non-parallel with respect to

the longitudinal axis of the bolster tube 12, thus serving as a securement for preventing

removal of the feeding tube 10 from a stoma or other hole through which the feeding

tube is inserted. The deployability of the bolster arms 30 is selectively reversible such

that withdrawal of the plunger 14 from engagement with the bases 3OA of the bolster

arms enables the bolster arms to return to the first position.



[00033] Note that in the present embodiment, the feeding tube is tubular and cross

sectionally round; in other embodiments, however, a non-tubular or non-cross sectionally

round medical device can also benefit from the principles described herein. Note further

that the mode of attachment of the bolster arms to the bolster tube can include integral

formation, molding or overmolding, mechanical fixation, adhesive attachment, etc.

[00034] Movement of the internal bolster 22 from the second deployed position to the

first position, in preparation for removal of the feeding tube 10 for instance, is achieved

via proximal movement of the plunger 14 with respect to the bolster tube 12. This

movement separates the plunger engagement surface 40 from the bolster arm bases 3OA,

which allows the bolster arms 30 to pivot back to their un-deployed position shown in

FIGS. IB, 2A. This selective deployability of the internal bolster 22 enables the feeding

device 10 to be readily inserted and removed from the patient. A channel 42 is defined

by the plunger 14 therethrough so as to provide a pathway through which enteral

nutrition can be provided to the patient. Valves, connectors, or other apparatus can be

included with or attached to the feeding device to enable suitable access to the channel

42, and the channel can be modified from what is shown and described herein. Note that

in the present embodiment, the bolster arms 30 substantially cover the distal opening

feeding device 10 when in the first position (FIG. IB), and that the distal opening is

substantially uncovered when the bolster arms are in the second position (FIG. 1C).

[00035] It is thus seen that the plunger 14 described above serves as one example of a

means for selectively moving the bolster arms between the first and second positions. It

is appreciated that other methods and structures may be used for this purpose as may be

appreciated by one skilled in the art and as seen in the discussion further below.

[00036] The bolster tube 12 and plunger 14 are sized to enable relative movement

therebetween when the plunger is received within the cavity 20 of the bolster tube.

Though configured as a sliding engagement in the present embodiment, the relative

movement spoken of here can be implemented in other ways as well, including gear-

teeth engagement, etc. The cross sectional profiles of both the bolster tube cavity 20 and

the outer surface of the plunger 14 are round in the present embodiment. In other

embodiments, other cross sectional shapes can be used, including square, pentagonal,

oval, etc. In other embodiments, the plunger can be keyed to the bolster tube cavity so as

to prevent relative rotation therebetween, if desired. In one embodiment, oil or other



lubricants can be interposed between the bolster tube cavity 20 and the outer surface of

the plunger 14 so as to ease relative movement therebetween.

[00037] As indicated by FIGS. 3A and 3B, the number of bolster arms in the internal

bolster 22 can include one, two, three, four, or more. Also, though shown here as

contoured to assist in device insertion and removal, the bolster arms mutually or

independently can define one of many shapes, including rectangular, round, bullet-

shaped, triangular, etc. In the present embodiment both the bolster tube 12 and the

plunger 14 include biocompatible materials, such as silicone for the bolster tube/bolster

arms and acetyl homopolymer, e.g., an engineering plastic sold under the trademark

DELRIN®, or other engineering plastic or suitable material for the plunger. As

mentioned, the plunger can further include a valve for preventing inadvertent passage of

material or air through the feeding device.

[00038] Note that, as indicated in FIGS. 1A-2B, the bolster arms 30 move in unison

between the first and second positions. In other embodiments, however, the plunger can

be configured such that the bolster arms move independently or at different stages of

internal bolster deployment. This can be achieved, for instance, by including a staggered

engagement surface on the distal end of the plunger or bolster arm base.

[00039] The feeding device 10 can include one of a variety of implementations for

preventing unintended axial movement of the plunger 14 relative to the bolster tube 12 in

order to prevent the bolster arms 30 from folding up from their deployed second position

shown in FIG. 1C, 2B. One such implementation is shown in FIGS. 4A and 4B, wherein

locking tabs 46 are included on an outer surface of a portion of the plunger 14 that is

received by the bolster tube cavity 20. The tabs 14 are configured to be received into

corresponding detents included on an inside surface of the bolster tube cavity 20 when

the plunger 14 is pushed distally through the cavity in order to engage and spread open

the bolster arms 30 of the internal bolster 22. Once received in the detents, the tabs 46

retain the plunger 14 within the bolster tube cavity 20 to lock it in place. Cutting of the

bolster tube 12, for instance, can release the tabs 46 from the bolster tube detents in order

to slide the plunger 14 relative to the bolster tube. Thus the tabs 14 and corresponding

detents describe one example of means for locking axial plunger movement relative to

the bolster tube 12 or other suitable device with which the plunger is included. It is



appreciated that other methods and structures may be used for this purpose as may be

appreciated by one skilled in the art and as seen in the below discussion.

[00040] FIGS. 7A-7C show a similar means for locking axial movement of the

plunger 14 relative to the bolster tube 12, wherein an outer surface of the plunger 14

includes an annular knob 70 for engagement with a corresponding annular detent 72

defined by an inner surface of the bolster tube 12 in the cavity 20 when the plunger is

inserted into the cavity to deploy the bolster arms 30. FIG. 7C is a proximal end view of

the feeding device 10, showing the location of cut points 74 where the bolster tube 12

can be cut in order to separate the engagement between knob 70 and corresponding

detent 72.

[00041] FIG. 5 shows another example of means for locking axial plunger movement

relative to the bolster tube 12, wherein one or more pin channels 52 are defined by the

bolster tube flange 24 and each configured for receiving a locking pin 50 therein. Each

locking pin 50 includes a bump 54 that is selectively seatable in one of a plurality of

detents 56 defined in the respective pin channel 52. Thus, each locking pin 50 can be

selectively pushed or otherwise moved by a user between an outer one of the detents 56

to an inner detent, which action causes an inner end of the locking pin to engage a recess

58 or other suitable structure defined in an outer surface of the plunger 14, thus locking

the plunger and bolster tube 12 together to prevent unintended movement therebetween

when the plunger has been inserted sufficient to deploy the bolster arms 30 of the

internal bolster 22. When relative plunger movement is again desired, the locking pin 50

can be pulled out to release the locking engagement and enable the plunger to be axially

moved. Of course, this locking pin arrangement is merely an example of many other

possible locking pin configurations that can be utilized in connection with the present

feeding device. For instance, it is appreciated that a threaded locking pin and pin

channel can be employed in one embodiment.

[00042] FIGS. 6A-6B depict yet another means for locking axial movement of the

plunger 14 relative to the bolster tube 12, wherein corresponding threads 60 and 62 are

included on an inner surface of the bolster tube cavity 20 and an outer surface of the

plunger 14, respectively. So configured, the plunger 14 can be inserted into the bolster

tube cavity 20 to actuate and deploy the internal bolster 22, then be rotated to threadingly

engage its threads 62 with the threads 60 of the bolster tube 12 cavity, thus selectively



locking the position of the two components. Should the insertion depth of the plunger 14

within the bolster tube cavity 20 need to be modified, the plunger can be selectively

rotated clockwise or counter-clockwise as needed. When no rotation of the plunger 14 is

made, axial movement of the plunger is prevented via engagement of the threads 60, 62.

[00043] FIGS. 8A-8D show yet another means for locking axial movement of the

plunger 14 relative to the bolster tube 12, wherein opposing tabs 80 are included on the

plunger proximal end 14A for engagement with corresponding slots 82 defined by the

bolster tube flange 24 when the plunger is inserted into the bolster tube cavity 20 in order

to deploy the bolster arms 30 of the bolster tube internal bolster 22. FIGS. 8C and 8D

show that each slot 82 defined in the bolster tube flange 24 is in communication with a

channel 84 defined below the slots. The slots 82 enable the respective tabs 80 of the

plunger 14 to be received therethrough and into the channel(s) 84 when the plunger is

inserted into the bolster tube cavity 20 to deploy the internal bolster 22. Once the tabs

are received into the channel(s) 84 via the slots 82, the plunger 14 is rotated about its

longitudinal axis to cause the tabs to slide laterally within the channel(s) to a rest position

such that the plunger is locked axially with respect to the bolster tube 12. The process

can be reversed to free the plunger 14 from the bolster tube 12 in preparation of

separation thereof. It is appreciated that the size, shape, and number of tabs, slots, and

channels can vary from what is described herein.

[00044] FIG. 8E shows that an elastic cover 88 can be employed as yet another

example of means for locking axial movement of the plunger 14 relative to the bolster

tube 12, wherein the cover is slid over proximal portions of the plunger 14, e.g., the first

plunger stop 44, and the bolster tube 12, e.g., the flange 24, to lock the two components

together after deployment of the internal bolster 22. A knob 89 can be included on one

of the components over which the cover 88 can be slid so as to keep the cover in place.

[00045] Reference is now made to FIGS. 9A and 9B, which show that in one

embodiment webbing 90 is included between adjacent internal bolster arms 30. Formed

of the same material from which the bolster arms 30 are formed, e.g., silicone, the

webbing 90 helps in one embodiment to form a seal about the stoma when the internal

bolster 22 is deployed into its expanded state (FIG. 1C). FIG. 10 shows that the webbing

in one embodiment can be folded so as to provide relatively more webbing for ease in



bolster arm expansion during internal bolster deployment. These and other

modifications to the particular internal bolster configuration are thus contemplated.

[00046] FIGS. H A and H B show that one embodiment of the present invention

enables the internal bolster design to be employed in a stoma measuring device for

measuring the length of a stoma, such as a stoma 96 shown in FIG. HA, during feeding

device replacement procedures, for instance. In particular, a measuring device 92 is

shown, including a plurality of graduations 94 disposed on the bolster tube 12 so as to be

visible by a user of the measuring device. During use, the measuring device 92 is

inserted into the stoma 96, the internal bolster 22 deployed, and the device pulled

proximally so as to seat the internal bolster against the inner entrance to the stoma, as

shown in FIG. HB. This establishes the zero point of the stoma depth. The user can

then note the length of the stoma 96 by noting the number of graduation 94 of the

measuring device 92 at the stoma exit site on the skin surface, thus indicating the length

of the stoma 96. A second plunger stop 98 can be used in one embodiment to prevent

full insertion of the plunger 14 into the cavity 20 of the bolster tube 12.

[00047] FIGS. 12A and 12B show that in one embodiment an annular reinforcing

collar 100 including stainless steel or other suitably hard and biocompatible metal or

substance can be added about the base of the bolster arms 30 proximate the hinge point

32 on the bolster tube 12 so as to fortify the retention force of the internal bolster 22

when deployed in a stoma. The collar 100 in one embodiment is seated in an annular

notch 102 in one embodiment and as shown in FIG. 12B, though in other embodiments

other reinforcement schemes can be used. For instance, the collar can be other than

round to fit on bolster tubes with non-circular cross sectional shapes, or can include only

a portion of a circular ring.

[00048] FIGS. 13A and 13B give an example of another reinforcement scheme

according to one embodiment, wherein a reinforcement structure 110 includes a collar

112 similar to that shown in FIG. 12A and a plurality of spines 114 that each extend into

one of the bolster arms 30 so as to provide added strength to the internal bolster 22. The

spines 114 are bendable at the point of connection with the collar 112 in the present

embodiment to enable pivoting of each bolster arm 30 about the hinge point 32.

Stainless steel or other suitable material can be used for the collar 112 and spines 114.

These and other reinforcement schemes are therefore contemplated.



[00049] Reference is now made to FIGS. 14A-14D. In previous embodiments the

internal bolster was contemplated for use, among other things, in connection with a

replacement feeding device, i.e., a device replacing another device that was previously

disposed within a stoma. In one embodiment, the feeding device 10 can also be

configured as an initial placement feeding device for initial insertion into a patient. So

configured, the feeding device 10 includes a snare 120 on the proximal end of the bolster

tube 12, which snare can be removed after the bolster tube has been endoscopically

inserted into the patient and positioned within the stoma 96, as shown in FIG. 14B. An

adapter 122 is then attached to the proximal end of the bolster tube 12, which includes

the flange 24, as shown in FIG. 14C. The plunger 14 can then be inserted into the bolster

tube cavity 20 to engage and deploy the internal bolster 22, as shown in FIG. 14D. In

one embodiment, it is appreciated that the adapter 122 and the plunger 14 can be

connected to or integrated with one another so as to be attachable as a unit to the bolster

tube 12. FIG. 15 shows that in one embodiment, the feeding device 10 can attach to, or

have integrally formed therewith, an external extension tube 128 for use with enteral

feeding
O

.

[00050] Reference is now generally made to FIGS. 16A-17C, which depict other

examples of means for selectively moving bolster arms of an internal bolster between the

first and second positions in order to selectively deploy the internal bolster for securing

an indwelling medical device. In particular, FIGS. 16A and 16B depict a feeding device

210 with an extensible internal bolster according to one embodiment. The feeding

device 210 includes a hollow body 212 defining a proximal end 212A and a distal end

212B. A flange 224 is attached to the body 212 and is slidable with respect thereto.

Wires 228 are attached to the flange 224 and extend along the body so as to operably

attach to a respective one of the extensible bolster arms 30, which are attached to the

body at a hinge point via living hinges or other suitable connective scheme. The wires

228 can include a nickel-titanium alloy commonly known as nitinol, or other suitable

metal or material.

[00051] As shown in FIG. 16B, the flange 224 acts as a trigger for deploying the

bolster arms 30, wherein sliding or other movement of the flange toward the distal end

212B of the body 212 causes the wires 228 to actuate the bolster arms and extend them

into their deployed position. Note that the wires 228 are sufficiently rigid to actuate the

bolster arms. It is further appreciated that other structures can be used to interconnect



the bolster arms to the flange or other suitable component. Correspondingly, proximal

movement of the flange 224 correspondingly causes the bolster arms 30 to contract back

to their original un-deployed position. Thus, it is seen that multiple configurations exist

for deployment of the internal bolster.

[00052] FIGS. 17A-17C depict a feeding device 310 including another example of

means for selectively moving bolster arms of an internal bolster between the first and

second positions, according to one embodiment. In particular, the feeding device 310

includes a bolster tube 312 that slidably receives a plunger 314 in a cavity 320 thereof,

similar to previous embodiments. An internal bolster 322 is included on the distal end of

the bolster tube 312, and includes two extensible bolster arms 330 attached to the bolster

tube at hinge points 332 via living hinges for instance, though more or fewer arms can be

employed if desired. A non-stretching O-ring 334 is positioned proximate the living

hinges 332 on an outer portion of the bolster tube 312 to prevent the bolster tube from

expanding in diameter during internal bolster deployment. The plunger 314 includes a

radially extending annular lip 336 at its distal end.

[00053] FIG. 17A shows the feeding device 310 in a first un-deployed position,

wherein the bolster arms 330 of the internal bolster 322 are un-extended. In this

position, the annular lip 336 is received into an annular cutout 338 defined by each of the

bolster arms 330. To deploy the internal bolster 322 from the un-deployed position

shown in FIG. 17A, the plunger 314 is pulled proximally with respect to the bolster tube

312, which causes the annular lip 336 to be removed from the cutouts 338 and press

against the bolster arms 330. This causes the bolster arms 330 to expand into the second

deployed position shown in FIG. 17B. The O-ring 334 assists in maintaining the

deployed position of the bolster arms 330. Reverse movement of the plunger 314 will

correspondingly enable the annular lip 336 to re-seat within the cutouts 338 and allow

the bolster arms to return to their un-deployed position, such as for insertion or removal

from the stoma of a patient.

[00054] FIGS. 18A-18E depict a feeding device 410 including an extensible internal

bolster according to yet another embodiment. As shown, the feeding device 410 includes

a bolster tube 412 that slidably receives a plunger 414 in a cavity 420 thereof, as in

previous embodiments. An internal bolster 422 is included on the feeding device 410

and includes two foldable flaps 430. The flaps 430 include a joined distal end attached



to a distal end of one or more tethers 434, and a proximal end attached to a distal portion

of the plunger 414. The two tethers 434 each extend from the distal end of the flaps 430

proximally to a portion of the bolster tube 412 proximal to the internal bolster 422. So

configured, the flaps 430 and tethers 434 are commonly connected at a distal end of the

internal bolster 422, as seen in FIGS. 18A-18E, yet respectively separated proximally

therefrom so as to be independently movable with respect to one another. Note that the

size, shape, and number of flaps and tethers can vary from what is explicitly shown and

described herein.

[00055] To actuate the internal bolster 422 of the feeding device 410, the plunger 414

is pushed distally. The tethers 434 prevent distal movement of the internal bolster 422

during movement of the plunger 414. This causes the flaps 430 to bend outward, as

shown in FIG. 18E, thus forming an internal bolster for securing the feeding device 410

in a stoma of a patient, for instance. The process may be reversed to collapse the internal

bolster 422 and remove the feeding device 410 from the patient. A suitable means for

locking axial plunger movement relative to the bolster tube 412 can be included to

maintain the internal bolster 422 in its deployed state.

[00056] Note that the principles described herein can be expanded while still residing

within the scope of the present disclosure. For instance, the hollow plunger described

above can be include other feeding channel configurations or can be other than

cylindrically shaped in other embodiments.

[00057] Embodiments of the invention may be embodied in other specific forms

without departing from the spirit of the present disclosure. The described embodiments

are to be considered in all respects only as illustrative, not restrictive. The scope of the

embodiments is, therefore, indicated by the appended claims rather than by the foregoing

description. All changes that come within the meaning and range of equivalency of the

claims are to be embraced within their scope.

What is claimed is:



CLAIMS

1. An internal bolster for securing a medical device within a body of a

patient, the internal bolster comprising:

at least one bolster arm including a first end hingedly connected to a distal

end of the medical device and a free second end,

wherein the at least one bolster arm is selectively deployable between a

first position wherein the at least one bolster arm is substantially

in-line with an axis of the medical device and a second position

wherein the at least one bolster arm is substantially deflected from

the axis of the medical device to enable securement of the medical

device within the body.

2 . The internal bolster as defined in claim 1, wherein the first end of the at least one

bolster arm is hingedly connected to an outer perimeter of a distal end of a tubular

medical device.

3 . The internal bolster as defined in claim 2, wherein the tubular medical device

further includes a plunger movable within an elongate cavity of the tubular medical

device to selectively engage a base of the at least one bolster arm and reversibly deploy

the at least one bolster arm from the first position to the second position.

4 . The internal bolster as defined in claim 1, including at least two bolster arms and

wherein the first end of each bolster arm is hingedly connected to a hollow feeding tube.

5 . The internal bolster as defined in claim 1, including at least two bolster arms, the

bolster arms being positioned contiguously with one another and defining a tapered

atraumatic distal end of the medical device when in the first position, and wherein the

bolster arms move radially outward with respect to one another in unison when deployed

from the first to the second position.

6 . The internal bolster as defined in claim 1, wherein the at least one bolster arm

includes a resilient material and further includes a reinforcement structure to stiffen the

bolster arm.



7 . A medical device, comprising:

an elongate body including a distal portion for insertion into a body of a

patient;

an internal bolster, comprising a plurality of bolster arms each including a

first end that is attached to the medical device and a free second

end, each bolster arm being pivotable between a first position

wherein the bolster arm is substantially parallel with the medical

device body and a second deployed position wherein the bolster

arm is substantially non-parallel with the medical device body;

and

a plunger that is slidable with respect to the elongate body, the plunger

including an engagement surface for deploying the bolster arms

from the first position to the second position.

8. The medical device as defined in claim 7, wherein each bolster arm is

hingedly attached via a living hinge proximate a distal end of the elongate body, and

wherein the bolster arms cover a distal end opening of the elongate body when in the

first position, the distal end opening being at least partially uncovered when the bolster

arms are in the second position.

9 . The medical device as defined in claim 7, wherein the bolster arms when

in the first position are contiguous with one another and together define an outer

diameter that does not exceed an outer diameter of the distal portion of the medical

device, and wherein the bolster arms are radially spread apart from one another when in

the second position to secure the distal portion of the medical device within the body of

the patient after insertion thereof.

10. The medical device as defined in claim 7, wherein the elongate body

includes an elongate tube defining a cavity, the plunger being slidable within the cavity

of the elongate tube, and wherein the medical device further comprises means for

locking axial movement of the plunger relative to the elongate tube.



11. The medical device as defined in claim 10, wherein the means for locking

axial movement includes at least one extended surface included on one of the plunger

and elongate tube, the at least one extended surface seating within a corresponding recess

defined on one of the plunger and the elongate tube when the plunger has deployed the

bolster arms to the second position.

12. The medical device as defined in claim 10, wherein the means for locking

axial movement includes threads correspondingly defined on the plunger and the

elongate tube, the plunger being threadably received within the cavity of the elongate

tube so as to deploy the bolster arms to the second position.

13. The medical device as defined in claim 10, wherein the means for locking

axial movement includes at least one pin insertable through the elongate tube to engage

the plunger so as to prevent movement thereof.

14. A medical device, comprising:

an elongate body including a distal portion for insertion into a body of a

patient;

an internal bolster, comprising a plurality of bolster arms each including a

first end that is attached to the medical device and a free second

end, each bolster arm being pivotable between a first position

wherein the bolster arm is substantially parallel with the medical

device body and a second deployed position wherein the bolster

arm is substantially non-parallel with the medical device body;

and

means for selectively moving the bolster arms between the first and

second positions.

15. The medical device as defined in claim 14, wherein the means for

selectively moving the bolster arms includes a portion external to the body of the patient

for manually deploying the bolster arms from the first position to the second position and

for retracting the bolster arms from the second position to the first position in preparation

for removal of the medical device from the body of the patient.



16. The medical device as defined in claim 15, wherein the body of the

medical device includes an elongate tube defining an elongate cavity, wherein the means

for selectively moving the bolster arms includes a plunger that is slidable within the

cavity of the elongate tube, the plunger including an engagement surface for deploying

the bolster arms from the first position to the second position.

17. The medical device as defined in claim 16, wherein the engagement

surface of the plunger includes a radially extending annular lip proximate a distal end of

the plunger and wherein the plunger is slid proximally such that the bolster arms are

pressed between the annular lip and an O-ring disposed about the medical device so as to

deploy the bolster arms radially outward to the second position.

18. The medical device as defined in claim 14, wherein the means for

selectively moving the bolster arms includes at least one elongate wire member

interconnecting each of the bolster arms with a movable trigger external to the body of

the patient, wherein movement of the trigger causes the wire member to reversibly

deploy the bolster arms from the first position to the second position.

19. A method for inserting a medical device into a body of a patient,

comprising:

inserting a distal portion of the medical device into the body, the distal

portion including an internal bolster, the internal bolster including

at least one bolster arm hingedly connected at a first end to the

distal portion of the medical device and including a free second

end, the at least one bolster arm being in a first position during

insertion wherein the at least one bolster arm is substantially

parallel with a longitudinal axis of the medical device; and

radially deploying the at least one bolster arm to a second position

wherein the at least one bolster arm is positioned substantially

non-parallel with respect to the longitudinal axis of the medical

device to secure the distal portion of the medical device within the

body.



20. The method for inserting the medical device as defined in claim 19,

wherein radially deploying the at least one bolster arm further comprises radially

extending each of a plurality of bolster arms about a hinge point to the non-parallel

second position.

21. The method for inserting the medical device as defined in claim 19,

wherein the medical device includes a stoma measuring device including graduations so

as to enable a measurement of a length of a stoma through which the stoma measuring

device is inserted.

22. A feeding device, comprising

an elongate body defining a cavity and including a distal portion for

insertion into a body of a patient;

a plunger movably disposed within the cavity of the elongate body; and

an internal bolster including:

at least one foldable flap including a proximal end attached to a

distal portion of the plunger; and

at least one tether connecting the distal portion of the elongate

body with a distal end of the at least one foldable flap,

wherein movement of the plunger within the cavity of the elongate

body causes folding of the flap from a first unfolded

position to a second folded position so as to enable the

internal bolster to secure the distal portion of the feeding

device within the body of the patient.
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