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, AbSt_ract of the Invention

An implantable band for placement around an anatomical passageway, such as the
stomach or other lumen, has the inner surfaces at each end att_ached to each other 1n
the operative position. One end may include a passageway through which the other

end extends. A lateral member may extend from the_surfaée_ at one end and engage
the other end. '
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IMPLANTABLE BAND WITH ATTACHMENT MECHANISM

Related 'Agglicatidns

This application claims the priority of provisional patent application serial

number 60/483, 353 filed on June 27, 2003, the disclosure of which 1S

'1ncorporated herein by reference. The apphcatlon also mcorporates by

reference the following co-pendi_rig United States Patent Applications filed
of even date herewith: Provisional Application Serial No. B
(Implantable Band Having Improved Attachment Mechanism, inﬁentors:
Byrum, Jambor, Albrecht); Application _Seriall No.

(Implantable Band with T ransverse Attachment Mechanism, inventors:

Byrum, Jambor, Crawford); Application Serial No.
(Implantable Band with Non-Mechanical Attachment Mechanism,

inventors: Byrum, Nuchols); and Provisional Application Serial No.
___(Implantable Band with Deformable Attachment Mechanism,
inventors: Byrum, Wiley, Conlon, Fender).
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Technical Field

This present invention relates generally to a surgically implantable band

for encircling an anatomical passageway, and is particularly directed to an

~ adjustable gastric band for encircling the stomach for the control of

~obesity. The invention will be specifically disclosed in COnnect_ion with an

improved attachment mechanism for an adjustable gastric band.

'Background Of The .Invention

~ Since the early 1980s, adjustable gastric bands have provided an effective

alternative to gastric bypass and other irreversible surgical weight loss

treatments for the morbidly obese. The gastric'band 1s wrapped around an
upper portion of the patient's stomach, forming a stoma that is less than
the normal interior diameter of the stomach that restricts food passing "
from an upper portion to a _l.ower' digestive portion of the stomach. When

the stoma is of the appropriate size, food held 1n the upper_portion of the .

- stomach provides a feeling of fullness that discourages overeating. -

In addition to a latched position to set the diameter of the gastric band,

adjustability of gastric bands is generally achieved with an inwardly

directed inflatable balloon, similar to a blood pressure cuff, into which
fluid, such as saline, is injected through_ a flud injeétion port to achieve a
desired diameter. The balloon is typically deflated or only partially
inflated when first placed in the body to. allow for bddy adjuStments and

~ healing around the new band site. Since adjustable gastric bands may

remain in the patient for long periods of time, thé\ fluid injection port 1s

typically installed subcutaneously to avoid infection, for instance in front

of the sternum. Following the initial implantation, the surgeon may adjust

the band by loosing or tightening depending on the patieﬁts’ needs.
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Adjusting the amount of fluid in the adjustable gastric band 1s achieved by

' inserting a Huber tip needle through the skin into a silicone septum of the

injection port. Once the' needle is removed, the septum seals against the‘

hole by virtue of compressive load generated by the septum. A flexible

conduit communicates between the injection port and the adjustable

 gastric band. ‘

An attachment mechanism for the adjustable gastric band has to provide
an initial sizing of the sto'rna, of the stomach. One generally known
attachment is to suture ends of the adjustable gastric band. Another
generally known attachment includes one end of the gastric band
terfninating in a flexible conduit that has a flared portion that is drawn

through an opening in a second end of the gastric band and then sutured to

the encircling band portion — securing the band to the stomach. After the

- sutures are in place, the injection port is anchored at a convenient location.

While these known approaches are effective in securing the gastric band,
further improvements are desired that simplify the clinical implantation
procedure, that provide long-term reliability, and that facilitate

readjustment or removal.

While sutures have been relied on as the most positive connection in the
past, 1t is desirable to have a secure attachment that does not requife
sutures, yef does not require a large force to create the secure attachment.
Otherwise, it may be difficult to adequately grip and perform the

attachment with laparoscopic instruments. Consequently, a significant

need exists for an adjustable gastric band having an improVement

attachment mechanism.
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| Summagx of' The'Invention '

' The present invention addresses these and other problems in the prior art,

by prov1d1ng an adJustabIe gastnc band device that is engaged with less
force, thereby facilitating 1mplementat10n with laparoscomc mstruments

yet the attachment remains secure over long term use.

A general object of this invention 1s to provide an adjustable gastric band

~ having an opposing inner surface attachment mechanism. -

Another 'obj ect of this invention is to provide a readily reversible
adjustable gastric band which can be fastened and unfastened without

reducing the holding strength of the attachment mechanism.

Another object of this invention is to provide an adjustabte gaStlic band

’ ~having longitudinal forces that are transferred through the attachment

mechanism that may be relatively large without causing detachment, while

engagement forces are relatively low.

‘To achieve the foregoing and other objects, and in accordance with the

purposes of the present invention as described herein, there are described

‘adjustable gastric bands with opPoSing surface attachment mechanisms

having a member extending laterally from one end which is cohﬁgured to
engage the other end. In accordance with one aspect, the lateral member
includes a passageway which receives a portion of the other end. In another

aspect, the lateral member is received by an opening in the other end.

Further novel features and other objects of the present invention will

become apparent from the following detailed description, discussion and

the appended claims, taken in conjunction with the drawings.
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Brief Description Of The Figures

[0014] The ﬁccor,npanying drawings, which are incorporated in and constitute a
- part of this specification, illustrathe embodirnents__ of the inve’ntion,' and,

to'géther with the general 'description of the invention given above, and the '
‘detailed description of the embodiments given below, serve to explain the

principles of the present invention.

[0015] FIG. 1 is a diagrammatic drawing showing an adjﬁusta'ble gastric band

wrapped around an upper part of a stomach.

[0016] FIG. 2 is a cross sectional view of the adjustable gastﬁc band of FIG 1
' taken along line 2-2. ’

[0017] - FIG. 3 is a top view of an adjustable gastric band constructed in
' accordance with the present invention having an opposing inner surface

attachment mechanism.

[0018] = FIG. 4 is an enlarged, fragmentary perspective view of the o'pposing inner

surface attachment mechanism of the adjustable gastric band of FIG. 3.

-[0019] FIGS. 5A-C are s series of enlarged, fragmentary cross section side views
' of various stages of engagement of the ends of the .opposing' inner surface
attachment mechanism shown in FIG. 3, taken along the longitudinal

midline of the adjustable gastric band.

[0020] FIG. 6 1s an enlarged, fragmentary perspective view of another
embodiment of an -adjustable gastric band having an opposing inner

surface attachment mechanism.

[0021] FIG. 7 is an enlarged, fragmentary perspective view of the Opposing inner
' surface attachment mechanism  of th'e adjustable gastric band shown in

FIG. 6, in the en.gaged position.
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- FIGS. 8 and 9 are perspective views of another embodiment of an

opposing inner surface attachment mechanism in accordance with the

present invention.

‘Reference will now be made in detail to the present preferred embodiment

of the invention, an example, of which is illustrated in the accompanying

drawings.

Detailed DeScfipt_ion of Embodiments of the Ifnvéntion

In the following description, like reference characters designate like or

corresponding parts throughout the several views. Also, in the following

~ description, it is to be understood that terms such as front, back, inside,

outside, and the like are words of convenience and are not to be construed

as 1imitihg terms. Terminology used in this patcnt 1s not meant to be

~ limiting insofar as devices described herein or portions thereof, may be

attached or utilized i In other onentatlons Referring in more detaﬂ to the

- drawings, the 1nvent10n will now be descrlbed

Referring to Fig. 1, an adjustable gastric band 10 is shéwnwx;apped

around an upper portion of a stomach 12, kept in place by attachirig the

~ two ends .together and extending a portion 14 of the stomach 12 over the

adjustable gastric band 10 by suturing portion 14 to the stomach.

‘Referring also to Fig. 2, the adjustable gastric band 10 includes a non-
- extensible strap 16 and an inflatable balloon 18, made of a medical grade
.silicone'polymer or any other suitable material, is carried by the inner

surface 20 of the strap 16.  The balloon 18 may be secured to the inner

surface 20 in any well known manner, or even made of umtary
construction with the strap 16, although the strap 16 may typically be

formed of a different matenal
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" One end of a flexible conduit 22 is in fluid communication with the

internal cavity 24 of the balloon 18, with the other end being in fluid

communication with an internal cavity (not shown) of a remote injection |

port 26. The rém_ote injection port 26 includes a silicone septum 28. At

the time the adjustable gastric band 10 is implanted around a porﬁ_on of the

- stomach, the remote injection port 26 is also implanted at a suitable

location, usually within the rectus sheaths, for transcutaneous access via a

Huber needle.

As is well known, the internal cavity 24, the flexible conduit 22 and the
internal ca\?ity of the remote injection port 26 are preferably at least

partially filled with a physiologically compatible fluid, such as a saline

solution. Postoperative adjustment of the perimeter enclosed by. the

balloon 18, and therefore the size of the stoma, is accomplished by

~ addition or removal of fluid from the interior cavity 24 of the balloon 18

by inserting a Huber needle percutaneously into the silicone septum 28 of

the injection port 18.

As is well known in the field the adjustable gastric band 10 may be made

~ from any suitable medically compatible material having sufficient strength

necessary for a particular laparoscopic surgery or particular patient.

As mentioned above, the two ends of the adjustable gastrib band 10 are

~ attached t_ogether (the specific attachment mechanism structure is not

illustrated in FIG. 1). The 'présen_t invention 1s directed to various
embodiments of opposing surface attachment mechanisms for connecting
the two ends together. The general construction of adjustable gastric band
10 shown in FIGS. 1 and 2 and described above 18 cbrnnion to" the

embodiments illustrated in FIGS. 3-10, with the embodiments differing by.

__the specific attachment mechanisms. It is noted that the practice of the
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- present invention may be used with any band, and is not limited to use

with an adjustable gastric band having the exact featnre_s described above

~or below.

Tuming now to FIG. "3, the adjustable gastric band 30 includes an

eIongated strap 32 extending in what is referred to herein as the

longitudinal direction, even though when implanted the adjustable gastric

band 30 has an _arcuate configuration. The etrap 32 includes an inner

surface 34 and an outer surface 36, with the balloon 38 extending inwardly
from adjacent the inner surface 34. The adjustable gastric band 30
includes a first end portion 40 which abuts a second end portion 42, with

the inner surface 34 of the adjustable gastric band 30 at the first end

~ portion 40 belng dxsposed adJacent the inner surface 34 of the adJustable

gastric band 30 at the second end 42 pomon

”'Referring also to FIG. 4, which_ illustrates the opposing inner surface
‘attachment mechanism of the adjustable gastric band of FIG. 3, the first

end portion 40 includes a laterally extending member 46 which exten_ds

generally perpendicularly from the inner surface 34. The rhember 46 1s

conﬁgured to engage the second end portion 42. More Spec:1fica11y, the

~ laterally extending member 46 defines a passageway 48 in conjunction

with the inner surface 34 at the first end portion 40 which is conﬁgured to

receive the second end portion 42. The member 46 includes two sp aced

- apart legs 50, 52 which extend from the inner surface 34 at the Opposite
| edges 54, 56 of the strap 32, with a cross member 58 extendmg '

| therebetween

The second end 42 includes a retamning member 60 extending from the
outer surface 36 thereof. The retaining member 60 includes an inclined

surface 62 which may be arcuate as shown, or planar; The retaining -
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member 60 also includes the retention surface 64 which extends generally
perpendicular from the outer surface 36, and perpendicular to any reiative

- movement between the first and second end portions 40, 42. The retention '
surface 64 must extend above the upper edge of the passageway 48 a
 distance sufficient to prox?ide the desired force to resist disengagement. In

the embodiment depicted, the retention surface 64 extends beyond the .top '

of the cross member S8,

[0033] - Referring now to FIGS 5A-C, there are shewn‘ a series of enlarged,
: ﬁagmeniary cross section side views of various stages of engagement of

the ﬁrst\ and second ends 40,' 42, FIG. SA, similar to FIG. 4, illustrates

first and second endx portions 40, 42 abufting each other, with the

respective inner surface 34 of each disposed adjacent, and in contact with

each other.

~ [0034] In FIG. 5B, the second end portion 42 has been advanced toward
' engagement with the second end portion 42 being received by the laterally
ektendiﬁg member 46, with the retaining member 60 .disposec_l_- within-

' passageway 48. As shown, the retaining member 60 is compressed and
the height of passageway 48 has expanded by stretching of the laterally
extending member 46 sufﬁcienﬂy to permit the second eﬁd portion 42 and \
the retaining member 60 to be inserted through passageway 48. The
lateraliy extending member 46, the retaining mernber. 60 and the laterally
extending member 46 are sufficiently resilient to permit this interaction.

‘ The Cross member 58 iheludes a lead-in surface 66 to assist the insertion
of secend end pertion 42 into passageway 48 and the passage of retaining

member 60.

. [003'5] FIG. 5C illustrates laterally exteriding member 46 1n engagement' with the

second end portion 42, with the retention surface 64 of the retaining
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member 60 adjacent the surface 70 so as to resist undesired withdrawal of

 the second end portion 42 which would disengage the seeond end portion

' 42 from the first end portion 40. The force required to disengage the two

end portions 40, 42, is low enough to be overcome when it is desired to

remove the adj ustable gastric band.

FIGS. 6 and 7 show another embodiment of an adjustable gastric band 90
having another configuration of an opposing inner surface attachment

mechanism. The first end portion 92 abuts the second end portion 94.

’ A'l'though'the first end portion 92 is illustrated as forming a 90° angle with
- the strap 96, in regard to this embodiment the surface 98 of the first end

portion 92 1is considered a contlnuatlon of the mner surface 102.

S1m11ar1y, the surface 102 of the second end portion 94 is a continuation of

the inner surface 100.

' The first end portion 92 includes a "laterally extending member 104 which
- extends generally perpendlcularly from the surface 98. The member 104
is configured to engage the second end portion 94. The laterally extendlng '
‘member 104 defines a passageway 106 in conjunction with the surface 98

“at the first end portion 92 which is conﬁgured to receive the second end

portion 94. The member 104 includes two spaced apart legs 108, 110
Wthh extend from the surface 08 at the 0pp051te edges 112, 114, W1th a
Cross member 116 extendmg therebetween. A plurahty of Spaced apart
protrusions 118 extend from the dlstal end 120 of first end portion 92. A

relief 122 is formed at the outside of first end portion 92 due to molding

considerations.

The second end 94 includes a retaining member 124, having an arrowhead

shaped distal end 126 As seen in FIGS. 6 and 7, the arrowhead has a

' narrow tip 128 and a wide base 130. The distal end‘126 is disposed at the
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end of an elastic shaft 132 Wthh extends generally perpendlcularly from a

base portion 134 of second end portion 94, w1th transverse surfaces 136

To engage the two end pOr-,ticns 92, 94 together, the distal end 126 is

‘rotated as indicated by the arrows 138 so that the base 130 of the

arrowhead is generally aligned with the passageway 106._ Since

dimensions of distal end 126 are complementary to the dimensions of

'passageway 106, distal end 126 may easily pass therethrough. The distal

end 126 is iaserted through the passageway 106, and 1s pulled out such

that the base 130 is completely past the distal end 120, elongating the shaft

132, Ribs 140 allow for easier grippiilng of distal end 126.

Once pulled through the passageway 106, the distal end 126 is rotated

,back to its normal orlentatlon extending in the longltudlnal direction not

in ahgnment with the passageway 106. The base 130 is located between .

the protrus1ons 118, W1th the elastlc shaft 132 urging the base 130 agamst
the distal end 120. Thus, the distal end 126 tends to remain in its normal

orientation as shown in FIG., 7. '

FIGS. 8 and 9 1llustrate anoiher embodiment of an opposing ihner surface
attachment mechanism ‘The adjustable -gastric band 142 includes an
elongated strap 144 which includes an inner surface 146 and an outer
surface 148. The band 142 includes a first end portion 150 and a second
end portion 152. When the band 142 is _1mplanted around the stomach, the
inner surface 146 of the first end portion 150 abuts the inner surface 146

of the second end portion.

The inner surfaces 146 are attached to each other by means of the
opposing inner surface attachment mechanism. The first end portion 150
includes a laterally extending member 154, extending generally

perpendicularly from the inner surface 146, which is configured to engage
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the second end portion 152. The laterally extending member 154 defines a
passageway 156, and includes two spaced apart upright legs 158 and 160,

with a cross member 162 extending therebetween.

The member 154 includes a tab 162 extending from the cross member
154, away from the distal end 150a of the first end portion. The tab 162
includes a plurality of ribs 164, which provide a better grip to grab the tab

- 162 to provide the opposing force then pulling the distal end 152a ef the
~ second end portion 152 through the passageway 156.

The second end portion 152 includes a retaining rn’ember 166 e)rtending
from the outer surface 148. The retaining member 166 includes an
inclined leading surface 168 at the top and sides, to allow the retaining,
member 166 to pass\' relatively casily through passageway 156 when

attaching the two ends together. The retaining member 166 includes the

 retention surfaces 170 extending outwardly therefrom.

The second end portion 152 includes a neck portion 172 adjacent the

retaining member 166. The base 172 of the 'neek portion 170 includes

angled surfaces 174 which 'engage when connected together,
complementarily shaped and oriented surfaces 176 at the correspondmg

side of the mernber 154. The angled surfaces 174 lead from the base 172

to the reduced transverse width of the neck portion 172. The height and

width of the neck portion corresponds to the dimensions of the

 passageway 156, and may be offset from the rest of the strap 144..

‘The retaining surfaces .170 extend from the retaining member 166 at the

location where the neck portie'n 172 joins the retaining member 166. 'Th_e

retaining surfaces 170 extend beyond the sides of the passageway 156 to

engage the corresponding surfaces 176 of the lateral member 154. The
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retaining surfaces 170 may be, as shown, 1ncllned away from the dlstal

~end 152a, with the surfaces 176 bemg complementary thereto.

The distal end 152a1s tapered extendlng forward of the retention member

166 and includes a plurahty of nbs 178 Wthh enhance gnppmg the distal

“end 152a - A surface confi guratlon 180, shown as a recessed dlamond'

shape may be 1ncluded as a vrsual mdlcator of the proper placement of the
retention member 166 when the two ends are attached extendmg beyond

the passageway 156, so that the surfaces 170 and 176 a.but each other.

The ablhty to w1thdraw the second end portion 152 through the
passageway 156 to separate it from the ﬁrst end portion 150 may be

~assisted by the inclusion of a relief or cav1ty formed in the retention

member 166. For example, a circular or diamond shaped laterally

‘extending cavity may be formed at or near the surface configuration 180,

‘ without affecting the retention of the second end portion 152. Upon

squeezing the retaining member 166 adjacent such a relief or cavity, the

 resilience would allow transverse compression of the retaining member

166, to be more easily withdrawn back through the passageway 156. A

resilient element, functioning as a spring, could also be molded in place

adjacent such a cavity.

It will become readily apparent to those skilled in the artthat the above
invention has equally applicability to other types of implantable bands.

- For example, bands are used for the treatment of fecal incontinence. One

such band is described in U.S. Patent 6,461,292 which is hereby
incorporated herein by reference. Bands can also be 'used to treat urinary
incontinence. One such band is described mn U.S. Patent Apphcatlon
2003/0105383 which is hereby 1ncorporated herein by reference. Bands

can also be used to treat heartburn andfor acid reﬂux One such band is
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described in U.S. Patent 6,470,892 which is hereby incorporated herein by
reference. Bands can also be used to treat impotence. One such band is
described in U.S. Patent Application 2003/0'11472_9 which 1s hereby

inéorpdrated herein by reference.

- [0050] Thus, as used herein and in the claims, an implantablé band is a band
which may be implanted in a position to occlude flow, such as food or
body fluids, through an anat'omical' passageway, such as a stomach or

lumen.

- [0051} ‘ In summary, numerous benefits have been deécribed which result from
' - employing the concepts of the invention. The foregoing description of one
" -or more embodiments of the invention has been presentéd for purposes of
1llustration and description. It is not inténded to be exhaustive or to limit

the invention to the preCise form disclosed. Obvious _modiﬁcatio_ns or

variations are possible in light of the above teachings. The one or more
emb.odim‘ents were chosen and described in order to best'— 1llustrate the

-. principléé of the invention and its practical application to thereby enable

one of ofd‘inary skill in the art to best utilize the invention in various
embodiments and with various modifications as are ,suited to the particular

use contemplated. It 1s ihtended that the scope of the invenﬁoh be defined

by the claims appended hereto.
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What 1s claimed is:

1. An implantable band for treatment of a medical cohdition, the band, comprising
(a)  a strap configured to encircle'a_portion of an anatomical passageway, said
- strap having an inner and outer\surface; \
(b) first and second end portions diSposed at either end of said strap, said first
~and second end portions conﬁgured to be attached to each other so as to secure
- said strap adjacent the anatomlcal passageway, said first and second end portions -
extending in an outward direction when attached to gether and
(¢) at least one laterally extendmg member extendmg from said ﬁrst end
portion, said at least one laterally extendlng, member configured to engage said

second end portion thereby attaching said first and second end portions together.

2. Theband of claim 1, wherein said at least one laterally extending member defines

a passageway, saild second end portion being cohﬁgured to extend through said

passageway.

3. . The band of claim 2, wherein said second end portion comprises a retaining"
‘member which is configured to cooperate with said at least one laterally extending

‘member when said second end porﬁdn extends through said passageway so as to resist

withdrawal of said second end portion from said passageway.

4. The band of claim 1, wherein said first and second end portions include respective
inner and outer surfaces which correspond to said inner and outer surfaces of said strap,
and wherein said inner surfaces of said first and second en_d. por,tions abut each other

when attached together.

5. The band of claim 1 wherein said first and second end portions include respective

inner and outer surfaces which correspond to said inner and outer surfaces of said strap,
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and wherein sald outer surfaces of said first and second end portions abut each other

- when attached together.

6.  The band of claim 1, wherein said at least one laterally extending member
includes a distal end, and wherein said second end portion is c.onﬁgured to recetve and

retain said at least one laterally extending member.

1 The band of claim 6, wherein said distal end of said at least one laterally
extending member comprises an enlarged portion, and wherein said second end portion

includes at least one opening which is smaller than said enlarged p'o'rtion.

8.  The band of claim 7, wherein second end includes a plurality of spaced apart
layers, said at least one opening comprising a respective opening formed through each of

said layers, said openings being aligned with each other.

9. The band of claim 3, wherein said passageway has a width and a height, and
wherein said retaining member comprises a tip and a base, said base being wider than

~ said height of said passageway.
10.  The band of claim 9, wherein said retaining member has an arrowhead shape.

11.  The band of claim 9, wherein said base has a normal oriehtation such that said
retaining member must be rotated from said normal orientation to align said retaining
member with said passageway prior to disposing said retaining member through said

passageway.

12.  The band of claim 11, wherein said at least one'pair of spaced apart members

extending from said first end portion at it’s distal end, said spaced apart members
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' deﬁning a gap therebetween which is configured to receive said base in said normal

orientation.

14.

15.

16.

and second end portions.

- An implantable band for treatment of a medical condition, the band, comprising

(a)  astrap configured to encircle a portion of an anatomical passageway, said

strap having an inner and outer surface;

(b)  said strap including first and second end portions disposed at either end of

said strap; and

(¢)  means for aftaching said inner surfaces of said end portions together.

An implantable band for treatment of a medical condition, the band, comprising
(a)  astrap confi gﬁred to encircle a portion of an anatomical passageway, said

strap having an inner and outer surface;

(b)  said strap including first and second end portions diéposed at either end of

said strap; and

(c)  a device configured to maintain said inner surfaces of said end portions

together.

The band of claim 15, wherein said device is carried by at least one of said first
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