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(57) Abréegée/Abstract:

The Invention describes a device (10) and method for anchoring two or more body tissue layers (22, 24) to one another. The
device In one form may be a hollow, collapsible, microthin polymeric shaft (16) affixed to a noncollapsible tip (20) at a distal end (12)
of the polymeric shaft. A preformed balloonable distention (18) formed In a discrete region of the shaft proximal to the
noncollapsible tip would be adapted to anchor against one of the body tissue layers within a body orifice (26). A rod (50) attached
at one end to the tip which extends along the shaft and terminates at a second end near a proximal end of the device would be
used for transferring movement from the second end to the f irst end so as to effect a movement in the tip. The method pertains to
the method of using such a device to secure one or more tissue layers together, ultimately to assist in the fusion of the layers.
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(57) Abstract: The invention describes a device (10) and method for anchoring two or more body tissue layers (22, 24) to one
another. The device in one form may be a hollow, collapsible, microthin polymeric shaft (16) affixed to a noncollapsible tip (20) at
a distal end (12) of the polymeric shaft. A preformed balloonable distention (18) formed in a discrete region of the shaft proximal
& to the noncollapsible tip would be adapted to anchor against one of the body tissue layers within a body orifice (26). A rod (50)
€N attached at one end to the tip which extends along the shaft and terminates at a second end near a proximal end of the device would
be used for transferring movement from the second end to the f irst end so as to effect a movement in the tip. The method pertains
to the method of using such a device to secure one or more tissue layers together, ultimately to assist in the fusion of the layers.
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A Tissue to Tissue Anchoring Device and Method of Using the Same
BACKGROUND OF THE INVENTION

The present mventon relates to a device lor anchoning a lirst body ussue to one or more
additonal body ussuc layers. Such a device may be used to create and mantain an artificial
stoma cnabling access 10 a body cavity, such as used in the dircct feeding ol a patient’s
stomach. More particularly, the present invention may be used lor percutancously placing
various gastric catheters, formung artiicial stomas capable ol accessing the gastromtestinal tract,
and otherwise sccuring (wo or more tssue layers to once another until such ume as a stoma 1s

formed and the ussuc layers [use to one another.

It is recognized that numerous medical condiions exist in which 1t becomes necessary 1o gain
percutancous access (o viscera such as the stomach or small intestines. Situations where a
paticnt has lost the ability to swallow and will require long term nutritional support may dictate
[ceding direetly into the stomach or jejunum. Feeding in this manner may be accomphshed by
mscrting a {ceding tube into the patient's stomach such that once end remains anchored 1n the
stomach, while the other end remains external to the patent's body lor connection to a nutrient

SOUICC,

Such feeding tubes may be inserted into a patient's stomach in a number ol ways. Feeding
tubes may be  endoscopically  placed, surgically placed through an open  mcasion,
laparoscopically placed, or percutancously placed under endoscopic, lluoroscopic or ultrasonic
ouidance. Dillerent types of leeding tubes may be placed using these procedures, cxamples
include gastrostomy, jejunostomy or gastro-jejunostomy. These tubes may be retained 1n the
lumien (stomach or intestine) with a variety of retention anchors. These anchoring mechanisms

include: inflatable balloons, obturatable domes, lixed dome-type bumpers, or suture wings.

Prior to placing the actual enteral [ceding device, it has been prelerred to perform a gastropexy
proccedure during placement. This procedure enables the physician to attach the visceral wall
(o the abdomen and to create the stoma tract through the two. This attachment 1s critical (o

prevent inadvertent separation and exposure of the peritoncal cavity (o contamination and

possible peritonits.
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Imual placement devices are often not readily removable without additonal mvasive surgical
proccdures, That is, many miually placed cnteral catheters contain nigid retentuon members
which cannot rcadily be passed through the stoma ol the patient when 1t 1s desired to remove
the imually placed device., Typically the (-shaped [astencr or t-bar 1s not removable and 1s et n
the body cavity where 1t 15 allowed to pass naturally in the pauent’s stool. In many cases the t-
bar 15 not passcd and remains within the body cavity. Morcover, during the six to cight weeks 1t
takes lor the fistula’s stoma tract to be cstabhished, the anchoring mechanism of the prior art
gastropexy device which typically consists of a small metal t-shaped fastener may embed tsell
mnto the gastric or mtestinal wall and uliumately lead to mlecuon. Furthermore, the t-bar usell

may have sharp edees which can be uncomlortable lor the patient.
) ) 8

In many of these procedures, mn order to achieve the desired scal between the stomach and the
abdomimal wall, a tracton force must be applied to the anchoring mechanmism. The lorce 1s
apphed m such a way as to pull the stomach cavity o the abdominal wall so that the
penetration through both may heal together thereby creating the passage or stoma lcading from
the patent’s stomach, through the abdominal wall, to an external cnviromment. It 18 necessary
to apply this traction lorce for a period ol a couple ol days through a couple of weeks unail the
stoma site adequatcely heals. During this period the patient has reduced mobihity which may

lcad to additonal post-opcerative complications.

There 1s a need and desire for a device which may be used during mital placement or creation
of a stoma site. Such a device would foster the permanent fusion of the stomach wall to the
abdomen. This would scrve to reduce the invastveness ol the procedure, greally enhance
wound hcaling, and cnable immediate, post-placement gastric access lor leeding and dramage,
and ultimatcly allow atraumatic exchange of the low prolile device. Whalt 1s needed 1s a lixauon
device that 1s casy to place within an mternal body cavity, allows lor the formation ol a stoma
between the mternal body cavity and the external environment, and cnables the uscr to casily

rcmove the ixaton device when 1t 1$ no longer necessary.
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SUMMARY OF THE INVENTION

In response to the foregoing problems and dilliculties encounterced by those of skill in the art,
the present mvention 1s directed toward an apparatus {or msertion mto a body onfice lor
anchoring a hrst body tissuc layer to a seccond body ussue layer. In a first embodiment, a shecath
having a longitudmal bore thercthrough 1s provided. The sheath has a proximal end and a
distal end, the distal end 1s adapted lor insertuon through at least two body tissuc layers and mto
a body onlice rom a pomt cxterior o the body orlice. A hollow preshaped microthin
polymeric device 18 used with the sheath. The device contamns a shalt and a ballooning
retention clement located at or proximal to a distal end of the device. The device shdably
cngages the bore ol the sheath such that the distal ends of cach are proximate o one another.
While they are engaged, the retention clement 1s 1n a lirst collapsed state. A scecond Iree end ol
the device protrudes from the proximal end ol the sheath, The device 1s adapted to be shd
distally through the bore until at Icast the retention clement is Iree of the sheath whercupon an
inflation source may be applied to the device ballooning the retenton clement into a second

cxpanded state.

Such an apparatus may utihize a device made wholly or partially of a polyurcthanc matenal.
The sheath may be longitudinally sphittable into two or more scctions along a longitudinal
separation line. Other embodiments may use a non-sphttable sheath having a slot or groove at
a distal end for the capture ol the retention clement therein. A retainer lor allixing to a portion

of the shalt protruding from the body to retain the apparatus in position may also be provided.

In another ecmbodiment, an apparatus for msertion into a body orthice lor anchoring a first
body ussuc layer to a sccond body tissue layer would have a hollow, collapsible, microthin
polymeric shalt afhixed to a noncollapsible up at a distal cnd of the polymenc shalt. A
preformed balloonable distention formed m a discrete region of the shalft proximal to the
noncollapsible tip would be adapted to anchor against one of the body tissuc layers within the
body orifice. A rod may be attached at one end to the up, allowed to extend along the shalt and
lerminate at a sccond end near a proximal end of the device. The rod would be adapted to
transfer movement [rom the second end to the lirst end so as to cllect a movement m the up.

The rod may be wholly or partially located mternal to the shalt, external to the shalt, and/or

3
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within the shaft wall, This apparatus may have a proximally lacing [lattened surface on the

balloonable distention located substanually normal 1o a longitudinal axis through the shalt.

A method lor anchoring a lirst body tssuc layer to a sccond body tissue layer would
cncompass the lollowing steps: msertung a distal end of a longitudinally sphttable sheath having
a throughbore mto a body through at least a first body tissue layer, a sccond body ussuce layer,
and mto a body cavity, lcaving a proximal end ol the sheath protruding cxternally from the
body, advancing a hollow preshaped microthin polymeric device having a shalt with a
ballooning retention clement integrated mto a distal end of the shalt along the throughbore
untl the retention clement protrudes Irom the distal end of the sheath; ballooning the
retention member by inflating the member so that 1t expands from a hrst deflated conditon to
a sccond mnflated condiion; withdrawing the sheath from the body and shdmg it free Irom the
polymeric shalt at a proximal end of the shalt; and pulling the hirst and second body ussue
layers one toward the other by applying a tensile force to the shalt so that the retention

member contacts and draws once body tissue layer toward the other body ussuc laycr.

Another method may encompass the steps ol perloraung the flirst and sccond body tssue
layers (o create a stoma extending Irom a lirst region o a sccond region within a body orihice;
advancing a hollow preshaped microthin polymeric device having a shalt with a ballooning
retention clement integrated mto a distal end of the shaft into the body orifice by mampulating
a rod attached at the distal end and extending to a proximal end untl the ballooning retention
clement is situated; ballooning the retention member by mlflating the member so that
cxpands from a first deflated condition to a second mflated condition; and pulling the lirst and
sccond body tssuc layers onc toward the other by applying a tensile lorce to the shalt so that
the retention member contacts and draws one body ussuc layer toward the other body ussuc

layer.

Additonal steps may mclude by itself or in any combinatuon, the lollowing: tying off an end ol
the shaft which protrudes externally from the stoma; engaging an end of the shalt which
protrudes externally from the stoma with a thin retamer adapted to secure the protruding shalt

proximal to the perforation; and/or bandaging the protruding shalt and retamner.
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The apparatus and methods described hercin would be suitable {or use in performing a
gastropexy procedure wheremn onc of the body ussue layers comprises the abdominal wall and
the other layer comprises the stomach. Other objects, advantages and applications ol the
present invention will be made clear by the lollowing detalled desenption of a prelerred
cmbodiment of the mvention and the accompanying drawimgs wherein relerence numerals

reler 1o like or equivalent structures.

BRILF DESCRIPTION OF THILL DRAWINGS
IF1G. 1 depicts an dlustrative view ol one embodiment of the present mnvention.
FIG. 2 depicts an illustratve view of the FIG. 1 embodiment secured in place.

FIG. 3 depicts an dlustrative view ol a hirst embodiment of a retamer for use with the FIG. 1

device.

FIG. 4 depicts an llustratuve view of an alternative embodiment ol retainer for use with the

FIG. I device.
IF1G. 5 depicts an tlustrauve view ol a second embodiment ol the FIG. 1 device.

FIG. 6 depicts an illustrative view of a lirst embodimment of a sheath for use with the FIG, 1

device,

FIG. 7 depicts an allustratve view of an alternative embodiment of a sheath for use with the

IFIG. 1 device.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

In responsc to the loregoing challenges that have been experienced by those of skill in the art,
the present mventon 1s directed toward an apparatus for anchoring a first body tssuc to a

sccond body tissuce and a method lor using such an apparatus.
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Should such a device be caused to enter a body [rom an exterior posiion, traversc (wo or morc
body tissuc layers, and be situated at a distal end within a suitable body cavity or orilice, the
device may be used o pull the two or more tissuc layers mto contact thereby anchormg once to
the other. Such a device would prove uselul in the formation ol artulicial stomas mnto or withun

a living body.

FIG. 1 shows a hirst embodiment of an mventive apparatus for msertion mto a body orilice or
cavilty lor anchoring a lirst body tssuc layer to at least onc other body tissuc layer. In one
simple embodiment, a device 10 1s provided; the device 10 has a distal end 12 and a proximal
end 14. As used herein, distal refers generally to the direction of the patient, while proximal
relers (0 the direction of the user, The device 10 1s lormed ol a biocompatible polymeric
maltcrial conhigured as a hollow shaft 16 with a ballooning retention clement 18 at or near the

distal end 12,

According to some embodiments the material selected to form the device 10 may include
polyurcthane (PU) , low-density polyethylene (1LDPE), polyvinyl chloride (PVC), polyamd
(PA) or polycthylene teraphthalate (PICTTP), These matenals are biocompatible and, when
being processed into  correspondingly thin walls, arc cspeaally suited for lormung the
l)}lll()()llil‘lg retention clement 18, Copolymer admixtures for modifying the charactenstics of
the matenal are also possible, lor example a low density polyethylene and cthylene-vinylacetate
copolymer (LLDPE-INVA), or blends ol the above mentioned matenals (c.g. PU with PVC or
PU with PA) would be considered suitable for such a device. Other materials would also be
suntable so long as they exhibit propertics cnabhng them to be processed imto devices having
microthin walls, and do not delorm elastically to a degree that an anchoring lunctuon of the
balloon clement can not be secured respectively that the balloon clement miught ship through

the msertion channel m the body wall.

Formation ol the ballooning retention clement 18 may be achieved by situating the shalt 16 at
an appropriate positton 1 a suntable mold (not shown), applying heat and cxpanding the
heated region ol the shalt isell controllably, typically by inflaung the region within the heated
mold 1itscll. This process cenables the discrete region to be distended without othermwise
damaging the shalt. Due to the controlled distention ol the region lormng the ballooning

6
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retention clement, the wall thnckness 1s charactenstically reduced 1n that arca. Stretching the
region during thus process serves (o molecularly align the polymeric chains thus making the
product othcerwise stronger than it would be even at microthin wall thicknesses. Such

lcchniques would be known and understood by those of skill in the art.

Final wall thicknesses for the ballooning retention element 18 are considered to be microthin
mn nature, and may range from about 25 microns down to about 3 microns whercas the shalt
wall thicknesses may range from about 50 microns 1o about 150 microns. As scen in FIG. 1,
the ballooning retention clement 18 1s not clastically distendable but 1s preformed and exists in

a collapsed conditon when not inflated.

During the manulacturing process lor the device, the distal end 12 would be blocked, sealed,
or otherwise made fluid ught. Although the distended region or ballooning retenton clement
18 may be situated at the distal end 12, it may alternatively be proximal to the distal end such
that the device 10 at the distal end 12 terminates m a mpple or tip 20. This tip 20 may also be
madc non-collapsible by the hilling of the up 20 with a potting compound such as a polymer,
lor example, silicone or the like, or another biocompatible material. This would provide a
degree ol ngidity 1o the distal end 12 of the device 10 and may be desirable in some

cmbodiments.

Turming now to FIG. 2, the device 10 may be scen m use to secure a first body tissuc layer 22
to a sccond body ussue layer 24. "The ballooning retention element 18 1s situated within a body
orthice 26 and 15 depicted m an mllated conditon. 'The proximal end 14 of the device 10 1s

located at a posiion external (o the orilice 20, in many cases external to the body itself.

During the molding process, additonal desirable fcatures may be incorporated mto the
ballooning retention clement which would prove uselul in the applicaton of the mvention. For
cxample, the ballooning retention clement 18 may be preshaped so as to possess sulliciently
small shoulder radn at regions 28 and 30 so that a face 32 may be created which 1s [lat in
shape. "This would create a large resung or bearing surface to scat with the second body ussuc
layer 24. The surlace arca of the lace 32 working in comjunction with inflation of the ballooning
retenton clement 18 would help mmimize the likelihood of the retention clement shpping out

ol the onlice 20.
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Other desirable retenton celement shapes may be created as well depending upon the
applicaton. For example, the overall gcometry of the ballooning retention clement 18 may be
bullet-shaped, disc-shaped, spherical, cylindrical, [rustoconical or any other suitable shape
limited only by the purpose mtended and the skill of those in the art at forming preshaped

balloons.

Once the device 10 1s 1 place, the ballooning retention clement 18 properly sitwated and
inflated, as descnibed below 1n more detaill, in many cmbodiments the proximal end may
simply be tied oll. The reason that tying the device at the proximal end would be possible 1s
duc to the small size of the device and the low inflation pressures needed to fully milate the
device once 1t 18 1 place. It 18 envisioned that the diameter of the shalt 16 in many
cimbodunents may be as small as Irom about 0.8 mm to about to 1.5 mm, and the device may

be considered lully inflated at pressures as low as [rom about 50 mbar to about 200 mbar.

In the above embodiments as well as others, a retauncer 34 may be provided so as (o retain the
device 10 m position. The retamer 34 1s envisioned to have numerous possible confligurations
somc ol which will be discussed at greater length in thas speaificaton. In a first embodiment,
depicted in FIG. 3, the retamner 34 may be conligured as a simple disc, button, or ring. "This
retainer 34 could be provided with a through-hole or slot 36 lor capturing a knot 38 formed by
tying ofl the shalt 16. The knot 38 would scat against an extenior lacing surface 40 ol the
rctamer 34 as shown in FIG. 2. One advantage gained by the use of such a retamer 1s that the
retamner could be made as thin as possible, on the order of 1 to 2 mm, and 1n some cascs

dependent upon the matenal from which 1t 1s manulactured, even thinner.

A retancer of this construction would have a very low profilc and could casily be conccealed by
the application ol a bandage over the skin of the pauent, This would enable the device 10 to be
in place, performmng its functon, yet not be noticeable to the public. This may provide a
benelicial ellect to the health and mental well-being of the patient as well as enable the patient
o be more active 1n that hittle of the deviee would protrude from the patient’s body. Morcover,
this would assist in maintaming sterthty of the site, and may minimize the potential lor

madvertent traumatc mjury to the area.
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In a sccond embodiment depicted in FIG. 4, a mulacomponent design may be used to sccure
the device 1n place. One example may utilize a base plate 42 lor scaung against the patient’s
body, and a lid or cap 44 sccured 1o the cap to cover the base plate 42 as well as that portion of
the device 10 protruding from the body. The base plate 42 may be conligured similarly to the
IFIG. 3 rctamner in that 1t would possess a slot or central opening which would enable the basc
platc to sccure the shaft 16. The shaft 16 may be pulled under tension and wedged or
othcrwise secured mito the base plate, for example, by engaging the shaft 16 with a hixture 16
such as by passmg the deviee 10 through the hxture 46 and wrapping the shaft 16 around the
device to secure similarly (o a cleat. This conliguraton may be covered with a bandage as
described above, or the cap 44 may be sccured over the base plate. "The cap and base platce
configuration may also be madce to have a low prolile. Such an arrangement may range n
thickness from about 5 mm to about 15 mm m dimension as measured normal to skin surlace

ol the patient.

A third embodment, may be simlar to that depicted in US Patent Apphcation Publication No.
2006/0270989, hled on May 27, 2005, entitled “Gastric Fastenming System” which 18 commonly

assigned.

To inflate the device, a connector 48, depicted later in FIG. 6, may be situated at or near the
proximal cnd 14 of the device 10. The connector 48 would be capable of engaging an inllaton
source (not depicted) which due to the small size ol the device 10 itsell, may simply be a
syrmge capable ol myecting a {lmd mmto the device 10. As such, suitable connectors may include

luer fittings and the hke and are known and understood by those of skill in the art.

In some embodunents, the connector 48 may comprise a releasable onc-way valve disposed at
the proximal end of the device 10, Approprate valves capable of serving in this function arc
known and their incorporation into the device 10 would prevent inadvertent deflaton once the
mflaton source was removed from the connector, Such devices are well known in the medical
held and would be understood by those having skill in the art. 'These valves are suitable lor
actuation by mecans ol the syringe. It would be understood that such a valve would scrve as a

means to control the myection of fluids mto or the removal ol the same from the device 10, As



10

15

20

23

CA 02661763 2014-02-27

would be apparent, control of the inflatton ol the device 10 enables the user or a physician,

cte., to sclectively control inflation and deflaton ol the ballooning retenbon clement 18.

A number of techniques and adaptations to the basic device may be utihzed to mmually situate
the device 10 within the body onfice 26. They should be considered as adding optional
structurce to the basie device described above. Each of these new structures may be subsututed
in whole or in part iIn any combination for any other to create additonal embodiments. For
cxample, one optional structure may be a rod 50. One such cxample 1s depicted in FIG. 5.
‘The rod 50 would serve as a ngid or semi-ngid linkage or connection between the mpple or up
20 and a pomnt cxternor to the ortfice 26 and would be adapted (o be physically grasped or

manipulated by a clinician,

In some embodiments, such as that shown in FIG. 5, the rod 50 may comprise any number of
rgrd or semi-ngid constructs, ncluding a wire, shalt, tube, or tdun bar which 1s embedded at a
distal end mto a potting compound contamced within the up 20. In any cvent, the rod 50 would
be provided with an end proximal to the up wlnch would be accessible to a climcian cven
should the device be situated within the patient. The rod itsell may be situated internal to the
shaft 16 and as such, would cxtend along its length. In such embodiments, the rod 50 would be
sized so as not to completely occlude the mflaton and deflation [catures of the ballooning
clement 18. In some embodiments, the rod 50 would be sized such that its cross scctional arca

was between about one-third to two-thirds of the cross sectional area of the mside diameter ol

the shallt.

The rod 50 would terminate at a point withun the potung compound and be bedded therein as
described above. Though the potung compound would be sitwated within an mnternal portion
ol the device and thus would not normally be accessible 1o the body, in most mstances it ikely
would comprise a biocompatible matenial such as the sihcone plug as desenibed carlier.,
Whatcever matenal 1s sclected lor use, 1t should be capable ol capturing one end of the rod, In
formmg thas Imkage or connectuon, 1t would be understood that any lorce applied (o the one
end of the rod 1s transferred to the other end without buckling. The chnician by mamipulating
the rod could ellect the position of the tup within the onfice. In those embodiments having a
rod 50, the rod may be removable or sufliciently flexible to enable the shaft 16 o be tied oll as
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desceribed above. I the rod 50 were wire-like, 1 some cases 1t may remain i place and not
mterfere with the tying process and may even prove usclul in assisting with the tying of the shait
so as o be lluwd ught, however, this certamnly should not be considered to consutute a

requircment.

Though the embodmnent depicted and desceribed places the rod 50 within the device 10 and
shalt 16, this 15 not a requirement lor any ol the embodiments. In lact, the rod may run along
an cxtertor surlace ol the device or be placed withun a wall of the device uscll. In any eveng, 1t
should not be lost sight ol that the purpose ol the rod 1s to enable placement of the device isell
mto the patient and allow mampulation of the tp 20, which is located at the distal end 12 of the
device. By articulating or otherwise moving the rod 50 at or near the proximal end 114 of the
device, which would be external to the patient once the device 1 i place, the aruculaton 1s

transferred through the device 10 [rom the proximal end 14 to the distal end 12.

The above desenbed embodiments may be further adapted by additional elements (o create
further embodiments. Additional embodiments contemplate the use ol more relined
mntroducers lor placing the device 10 within a patent. For example, FIG. 6 depicts a sphtuable
sheath 52 which 1s longitudinally sphittable along a scparation line 54. The separation lhine 1s
formed by ctching or perforating the sheath longitudinally along its axis. The sheath 52 has a
longitudinal bore 56 therethrough waithin which the device 10 resides and 15 subscquently
deployed. "The deviee 10 itself, may be led mto the bore 56, and m many embodiments may be

preloaded durng the manulacturing process.

The sheath 52 may be provided with a trocar tip 58 capable ol crecaung the mital penetration
through the tissuc layers. The device 10 should be capable ol deployment and inflauon without
risk of puncture or damage. This 1s especially ol concern i those embodiments having the
trocar up 58. The rod 50 as depicted in FIG. 5 may prove usclul in such embodiments in that
it may be used to push the ballooning retention clement 18 out ol the sheath 52 pror (o
mllation. As such, 1t would be simple to ensurce that the ballooning retention clement 18 be
located at a puncture sale distance from the trocar tp 58 yet be placed close to 1ts ulumate
location. At that ume the sheath 52 may be removed from the body and the ballooning

rctenion clement 18 milated.
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As stated, m the FIG. 6 embodmment, the sheath 52 1s designed to longitudinally spht along 1ts
length into at least two halves which may be removed [rom around the shalt 16 without
requirmg any madvertent displacement ol the device 10. This fcature may be found to be
uscful lor those embodiments mm which the proximal end 11 of the device 10 has been hitted
with a connector 48 which would otherwise mterfere with the sheath 52 in shding over the

device 10 during removal.

An alternative to the fully sphttable shcath 52 of FIG. 6 may be scen in the FIG. 7
cmbodiment i which a groove or slot 60) 1s machined mnto a sheath 62. Such a slot 60 may be
adapted to engage a porton ol the ballooning retention clement 18 or cven the rod 50 1f the
cmbodiment possessed one. Once the device 1s in place, the sheath 62 may be withdrawn from

the patien.

In cither deseribed embodiment, it may be seen that the sheath 52 or 62 may serve as the ngid
or scmi-rigid mmplement lor insertion of the device 10 within the body. Of course, the rod 50
may still prove usclul in certain embodiments such as thosce described above m which 1t 1s
desirable to deploy the device from the bore of cither sheath, Another feature that may be
incorporated mto any ol the embodiments 1s to provide the device 10 with a lengthening
[caturc. This may prove additionally useful in those embodiments which are deployed via a
rigid or semi-rigid sheath yet not require the need lor the rod 50 to deploy the device 10. In
such an cmbodiment, as the ballooning retention clement 18 1s mnflated, inflatton 1s first caused
(o extend the device longitudinally prior to any radial expansion ol the ballooning retention
clement 18. Such a fcature would cnable the mflaton process itself to deploy the ballooning

retenuon clement from the sheath.

Once the ballooning retention element 18 had lully deployed from the sheath 52 or 62 and the
hkclihood of damage to the device 10 1s mmmimized, the sheath may be withdrawn lrom the
body mm any of the lashions desceribed above and the ballooning retenton clement may
continue o be mflated sulliciently so as to sccure the device. This controlled expansion may be
accomplished by molding the ballooning retention clement in a manner that will specilically
causc 1t to deploy [rom the sheath, or by preloading the device within the sheath so that 1t wll

do the same. One possible technique which may be used 1s to preload the sheath with the
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device, but to twast the device torsionally during the loading process and bunch up a portion ol
the device within the sheath. The twist would occlude the passage of the inflaton luid but
would causc the device to move unul such ume as the twist were (o clear the sheath. At that
ume, the device would untwist allowing the ballooning retention clement to expand. Obviously

folding the deviee without twisting may be made to accomphsh the same cflect.

‘Throughout the spealicaton, the device has been described as being inflated with air from a
syringe, however 1t should be understood that the device may be inflated and deflated upon
application or removal ol a fluid source such as water or saline, in additon to air. Other fluds,

both gascous and hiqud, may also be used and would be understood by those of skill in the art.

Duc (o the controllable collapsibility of the device 10 1t would be more amenable to atraumatic
removal from the stoma than are pnor art devices. This 15 because the present mventuon docs
not require the sigmhcant trans-abdominal exertion typically associated with those prior art
devices contamning a ngid shalt for carrying the balloon component. In the pnor art devices, the
mechanics of the balloon member arc typically altered negatively over time, lor example,
balloon members associated with the prior art arec known (0 stillen and losce their ability to
retract [ully into the shalt completely. This results in the erecation of traumatzing lolds that may
cxacerbate healing of the stoma site upon removal or subscquent manmpulaton of the catheter.

Proper sclection ol materials will prevent the present mvention Irom exhubiting such features.

The device 10 may be positioned in the iving body using techniques and procedures known
and understood by those of skill in the art. For example, were the device to be used to anchor

| . : : : g ) : \ P - ‘
an anterior wall of a patient’s stomach to the patient’s abdominal wall prnior to the placement ol
an cnteral feedmg device, the patient would be made to lie in a supinc position. The paucnt’s
gastric lumen would be msulllated via a previously positoned nasogastric tube unul it was
sulliciently distended. Local anesthesia would be applied to the patient’s abdomen and a
puncturc ncedle would be plunged through the pauent’s abdommal wall and mto the gastric

lumen. Aspirauton ol air from the ncedle or puncture site would signily proper ncedle

placement.

In those embodiments that do not require the use of a sheath, the device may be inserted

dircetly through the puncture site by manipulaton ol the rod as carlier desernibed. In those
13
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cmbodmments with a sheath, the situation would be similar, 1.¢., the sheath would be inserted
through the puncture site and the device deployed through it. Of course those sheaths having a
trocar up would also scrve as the puncture needle. In any cvent, once the device 10 was in
place, the ballooning rcetenton element 18 would be inflated. The clinician would exert a
gentle tractive force on the protruding shalt unti] the anternior wall of the stomach contacts the
anicrior abdominal wall. At that point the retamner would be shid over the shalt and the shalt
would be ted m place or would otherwise be engaged with the retamner. In those embodiments
where a mulupart retamner was used, the shalt would be engaged with the base plate. The cap, if

available, would be placed over the base plate.

In many procedures, a plurality of devices arc used mn close proximity to one another. For
cexample, 1 a gastropexy procedure, often three or [our devices are used mn conmjuncuon with
onc another. Once the stomach wall and the abdominal wall are sccured to one another, a
gastrostomy tube 1s olten placed mnto the stomach lumen by making an addiional incision at a
location mtenor 1o the perimeter of the plurality of gastropexy devices. In any cvent, an
individual retamer may be made to have the capabilhity of sccuring more than one device 10
therein. That 1s, a single retainer may be used to secure two or morce ol the devices described

above, so long as the devices were sulliciently closcly spaced 1o one another.

As used herem and in the claimns, the term "comprising” is inclusive or open-ended and docs

not c¢xclude additonal unrecited clements, compositional components, or method sieps.

The scope of the claims should not be hmited by particular embodiments sct lorth herein, but

should be construed m a manner consistent wath the specilication as a whole.
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{. An apparatus for mscrtion mto a body onfice for anchoring a hirst body tissue layer to a

sccond body tissue layer comprising:

a sheath having a bore therethrough, a proximal end, and a distal end for insertion

through at lcast two body ussuc layers and mto a body orifice from a point

exterior to the body onfice;

a hollow preshapcd microthin polymeric device comprising a shaftt having a wall

thickness ranging from 50 mucrons to 150 microns, a proximal cnd that, upon
mflation of the device, 1s sulliciently [lexible for forming a knot or wrapping
around a cleat, a [luid ught distal end, and a ballooning retention clement at or
ncar the distal end, the ballooning retention element being a distended region
ol the shalt itself, the shaft having a reduced wall thickness ranging [rom 25
microns down to 3 microns in that region, the device being slidably engaged
within the bore of the sheath such that the distal ends of cach are proximate to
one another and the retention clement 1s mn a first collapsed state and a sccond
[rce cnd of the device protrudes {from the proximal end of the sheath, so that
shiding the device distally through the bore until at least the retention clement is
[rec ol the sheath and applying an inllation source to the device ballooning the
retention element mto a second expanded state pulls the first body tissue layer
and the second body tissue layer in contact and anchors the layers between the

proximal end of the shalt and the ballooning retention element; and

a retamer lor alhixing to a portion of the shalt protruding from the body to retain the

apparatus position, wherein the portion of the shalt protruding from the body
can be engaged with the retainer by forming a knot or wrapping around the
cleat and the ballooning retention clement being elastically inextensible such

that 1t does not delorm elastically to shp through an insertion channel.

2. The apparatus ol claim 1 wherem the sheath 1s splittable into two or more sections

along a longitudinal separation line.
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3. The apparatus ol claim 1 wheremn the sheath comprises an open-ended slot lor
capturing and rctaining the ballooning retention element prior to shidable deployment of the

ballooning retention clement.

4. The apparatus ol claim 1 wherein the bore comprises a diameter of less than about 21
rallge.
D. The apparatus of claim 1 wherein the retention clement in an inflated state comprises a

face lor contacting and resting against one of the surfaces.
0. ‘The apparatus of claim 1 whercin the portion of the shaft protruding from the body
can be engaged with the retamer by lorming a knot mn the portion or by passing the portion

through a fixture of the retamner.

/. The apparatus ol claim 1 wherein the device comprises a polyurcthane matenal.

16
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