OFFICE DE LA PROPRIETE

INTELLECTUELLE DU CANADA "".

OPIC CIPO

PROPERTY OFFICE

(72) Vincent, Vernon L., US

(73) INAMED DEVELOPMENT COMPANY, US

51) Int.CL.° A61B 17/12

30) 1993/05/27 (08/068,411) US

(54) BANDE GASTRIQUE UNIVERSELLE
(54) UNIVERSAL GASTRIC BAND

14 (a)

(57) L invention concerne une ceinture gastrique utile
dans le traitement chirurgical et la maitrise de I'obésite
pathologique. Ladite cemture gastrique (10) presente des
surfaces iterne et externe. Sur la surface mtemne (15) est
dispos¢ un ¢lément gonflable (16), lequel recouvre
completement ladite surface interne (15) de ladite
ceimnture (11). La cemture gastrique (10) est attachée dans
une position d’encerclement autour de I'estomac. Une
fois la cemture (10) attachée autour de 1’estomac, on
injecte un fluide dans ledit €lement gontlable (16), ce qui
a pour effet de resserrer 1'ouverture de [’estomac.
L’¢lément gontlable (16) est régle de maniere que
I’ouverture se trouve au diametre voulu. Ladite ceinture
gastrique ne necessite aucun reéglage autre que le
gontlage et présente une surface interieure continue lisse
sur le tissu adjacent, réduisant ainsi la n€crose.
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(57) A gastric band useful for the surgical treatment and
control of morbid obesity. The gastric band (10) has
inner and outer surfaces. The mner surface (15) has an
inflatable member (16) disposed thereon which
substantially completely covers the mner surface (15) of
the band (11). The gastric band (10) 1s fastened 1n an
encircling position around the stomach. After the band
(10) 1s fastened around the stomach, a fluid 1s 1njected
into the inflatable member (16) thereby constricting the
stoma of the stomach. The inflatable member (16) 1s
adjusted so that the stoma opening 1s at the desired
diameter. The gastric band requires no adjustment other
than inflation and presents a smooth, continuous inner
surface to the adjacent tissue, thereby reducing necrosis.
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(54) Title: UNIVERSAL GASTRIC BAND

(87) Abstract

A gastric band useful for the surgical treat-
ment and control of morbid obesity. The gastric
band (10) has inner and outer surfaces. The in-
ner surface (15) has an inflatable member (16) dis-
posed thereon which substantially completely cov-
ers the inner surface (15) of the band (11). The gas-
tric band (10) is fastened in an encircling position
around the stomach. After the band (10) is fastened
around the stomach, a fluid is injected into the in-
flatable member (16) thereby constricting the stoma
of the stomach. The inflatable member (16) is ad-
justed so that the stoma opening is at the desired
diameter. The gastric band requires no adjustment
other than inflation and presents a smooth, contin-
uous inner surface to the adjacent tissue, thereby
reducing necrosis.
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BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to devices for the control of

obesity, and, more particularly, to a surgically implantable

adjustable band for encircling the stomach.
2 . Prior Art

Several years ago, Kuzmak, et al. in U.S8S. Patent
4,592,339, described a belt-like band for encircling the
stomach to control morbid obesity. The band comprised
substantially a belt which could be passed around the stomach
in a circling position and then cinched tight in order to
adjust the stoma opening within the stomach. Further
improvements in the gastric band have included having an
adjustable portion of the band comprising an inflatable member
which permits the fine adjustment of the stoma opening after
the size of the stoma 1s initially set by the band tightening
procedure. The band tightening procedure normally involves
the placement of a calibrating apparatus 1n the stomach to
detect the stoma size. Once the apparatus 1s placed within
the stomach the gastric band 1s cinched down tight until the
stoma opening approximates the desired size. The band is
fastened 1n position, usually by sutures, and the stoma
opening finally adjusted by injecting a fluid into an
inflatable member which 1s coextensive with a portion of the
inner stomach-contacting surface of the band. The means for
injecting the fluid into the inflatable member usually
comprises a fill port located beneath the skin which can be

accessed extracorporeally by transdermal injection. Thus,

- 1 -
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following implantation, the gastric band can be adjusted,
withlin a narrow range, to enlarge or reduce the stoma as
requlred.

One of the disadvantages of the prior art gastric
bands 1s the difficulty in tensioning the band around the
stomach to approximate the desired stoma. This is
particularly difficult when the band 1s to be placed
laparoscopically. When the band 1is placed laparoscopically,
speclal 1nstruments are required to tension the band prior to
the fine adjustment of the stoma. Such instruments as are

required to grasp the band and pull it into

73759-11
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an encircling position around the stomach then cinch it ti1ght,
are difficult to manipulate through a laparoscopic canula. It
would therefore be desirable to provide a band having an
inflatable member thereon which can be easily fastened into an
encircling position around the stomach and in which the
adjustment of the stoma opening can be regulated solely by the
injection of fluid into the inflatable member.
SUMMARY OF THE INVENTION

An object of this invention is to provide a gastric

band which can be laparoscopically placed and non-adjustably

fastened into an encircling position around the stomach to

form a ring having an inner diameter.

It 1s yet another object of this invention to
provide a gastric band wherein the band can be easily affixed
in an encircling position around the stomach by conventional
laparoscopic instruments.

It 1s yet another object of this invention to
provide a gastric band adapted for laparoscopic placement
around the stomach and thereafter to be non-adjustably locked
into a circle around the stomach to compress the encircled
portion of the stomach to constrict the stoma thereof which
constriction may be further adjusted solely by means of an
inflatable member.

It 1s yet a further object of the invention to

provide a gastric band having an inflatable member deployed on
an inner surface wherein said inner surface presents a smooth,

continuous surface when the band is fastened in an encircling

position and the inflatable member is inflated.
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These and other objects of this invention will soon

become apparent as we turn to a description of the preferred

embodiments.

The invention may be summarized, according to a
first broad aspect as a gastric band for the treatment of
morbid obesity, said band being adapted for laparoscopic
placement around the stomach of a patient, said band
comprising a body portion having a head end and a tail end and
an inner stomach-facing surface therebetween, said tail end

10 comprising an elongate tubular member having means thereon for
providing a fluid-tight connection of said tubular member to
an i1njection reservoir, said head end having means thereon for
receiving salid tail end and locking said band into a circle
having an i1nner diameter and an inflatable member
substantially entirely coextensive with said inner stomach-
facing surface of said body portion of said gastric band when
sald band 1s locked into said circle having said inner
diameter, and which said inflatable member is in fluid
communication with said tubular member.

20 According to a second broad aspect, the invention
provides a gastric band for the treatment of morbid obesity,
sald band being adapted for laparoscopic placement around the
stomach of a patient, said band comprising a body portion
having a head end and a tail end and an inner stomach-facing
surface therebetween, said tail end comprising an elongate
tubular member having means thereon for providing a fluid-
tight connection of said tubular member to an injection

reservolr, said head end having means thereon for receliving

_2a_
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said tail end and locking said band into a circle having a
single inner diameter and an inflatable member in fluid
communication with said tubular member and substantially
coextensive with said inner stomach-facing surface of said
body portion.

According to a third broad aspect, the invention
provides a gastric band for the treatment of morbid obesity,
salid band being adapted for laparoscopic placement around the
stomach of a patient, said band comprising a body portion
having a head end and a tail end and an inner stomach-facing
surface therebetween, said tail end comprising an elongate
tubular member having means thereon for providing a fluid-
tight connection of said tubular member to an injection
reservolr, said head end having means thereon for receiving
saild tail end and non-adjustably locking said band into a
circle and an inflatable member coextensive with at least a
portion of said inner stomach-facing surface of said body
portion which said inflatable member is in fluid communication

with said tubular member.

73759-11

At et ndL re s 8 TR AL T IR ARSI AT METEM LN L S T A e P s i A G ANMAG T It Sl Y i b ar ke lirle: 4V O Ve AL AL SATRAK v it St v 2 o aMbir S £ NG O LS A AV AN 3 ] AP R TP 4 G (3¢ L0 S v aas e 4o fmtpe o odens o e e e .. . . B = R I 4% NN ediat . agags war



W0 94/27504

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29

2162402

3

PCT/US94/05814

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 1s a perspective view of the gastric band according to the present
Invention.
Figure 2 1s the gastric band according to the present invention fastened in an

encircling position and partially inflated.

DESCRIPTION OF THE PREFERRED EMBODIMENT

As mentioned earlier, prior art gastric bands have two steps or stages of
adjustment: the first step roughly affixes the gastric band in a position to encircle the
stomach with the stoma opening approximating the desired size. This first adjustment is
analogous to tightening a belt around the waist until the buckle tongue passes through one
of a plurality of holes rendering comfortable tension. The next step in the adjustment
requires injection of a fluid into the inflatable member to bring the stoma opening to the
desired size. .

Prior art gastric bands, lacking a large range of inflatable adjustment, require
an mtial "rough" adjustment. The "rough" adjustment comprising the first step in the
gastric stoma-constricting process requires tensioning the prior art band, and holding the
tension on the band, while sutures are placed to lock the band in the encircling position.
This 1s a cumbersome procedure to perform laparoscopically and the design of the present
invention overcomes some of the difficulties with tensioning the band.

Turning now to Figure 1, we see a gastric band, generally indicated at the
numeral 10, which has a body portion 11 with an inner stomach-facing surface 15. The
body portion 11 has a head end 12 and a tail end 13 with one or more suture holes 13(a)
therein. A fill tube 14, which 1s generally a tube having a single lumen 14(a) coextensive
therewith, 1s in fluild communication with an inflatable member 16 on the inner surface 15 of
the band body 11. It 1s an important feature of this invention that the inflatable portion 16 is
substantially co-extensive with the inner surface 15 of the body portion 11 so as to present a

substantially continuous surface free of abrupt contours when the band encircles the

stomach and the inflatable portion 16 is inflated. The central lumen 14(a) of the fill tube 14
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enters into the inflatable member 16 at lumen opening 17. The head 12 of the body portion
11 has a buckle 19 with a pull tab 18 having a suture hole 18(a) integral therewith. Both
portions which receive a suture, that 1s the pull tab 18 and the tail 13, are preferably medical
grade silicone reinforced with dacron.

In practice, the gastric band is placed in the circling position around the
stomach as shown in Figure 2. (In Figure 2 the stomach is omitted for clanty.) This 1s
accomplished by pushing the fill tube 14 through a laparoscopic canula (not shown) in the
patient's abdomen. Laparoscopic placement consists of blunt dissection around the greater
curvature of the stomach. The end of the fill tube 14 is passed around the stomach, and the
tail 13 is attached to the buckle 19, so that the buckle and the tail are non-adjustably and
irreversibly affixed to one another. In this sense, the band is a "one-size-fits-all" device.
That is, for a particular band there is only one single position in which the tail and buckle
can be attached to one another. Further adjustment of the stoma; the narrow opening in the
stomach created by the band, is performed solely by inflation or deflation of the inflatable
member 16 after the band is secured in this single position.

Prior art gastric bands employ an adjustable balloon portion used for small
post-operative adjustment of the stoma if necessary. The laparoscopic hydraulic gastric
band outlined herein has a larger balloon covering a greater area of the inner surface of the
gastric band than taught in the prior art. The inflatable member or balloon 16 preferably 1s
coextensive with the inner stomach-facing surface 15 of the band between the head end 12
and the tail end 13. This larger balloon 16 is utilized to adjust the stoma at the time of
surgery. The interior of the adjustable balloon 16 is in fluid communication with an
injection reservoir (not shown) by means of the central lumen 14(a) of the fill tube 14, as
with prior art adjustable gastric bands. The inflatable member 16 is gradually inflated with
saline via the injection reservoir (not shown) such that the inflatable member 16, which, as
stated above, is coextensive with the inner surface 15 of the band 11 between the head end
12 and the tail end 13, presses on and constricts the stomach wall underlying the band. This
results in the decrease of the opening (stoma) inside the stomach directly under the

encircling band. The continuous surface presented by the enlarged inflatable member to the
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underlying tissue inhibits squeezing of the tissue into wrinkles, dimples or similar
discontinuities such as are present on the inner surface of prior art bands and thereby
prevents necrosis.

An electronic pressure transducer known as a gastrostenometer electronic
sensor, coupled to a calibration probe known generically as a "calibration tube" is used to
measure the size of the stoma. The calibration tube is introduced through the patient's
mouth and esophagus into the stomach. The band 1s inflated, tightening it around the tip of
the calibration tube. The gastrostenometer electronic sensor indicates the stoma diameter
created as the band 1s tightened.

The present invention allows for the laparoscopic implantation of a
therapeutic surgical device without the risks associated with major abdominal incisions in
the obese patient. Faster healing, reduced complications, reduced hospital stay and
drastically reduced pain are among the advantages of laparoscopic placement. The gastric
band according to the present invention facilitates laparoscopic placement and will also
allow wider use of the gastric band system to create a gastric restricter procedure for the
treatment of morbid obesity. This band enables more surgeons, skilled in the art of
laparoscopic surgery to undertake this operation without the need for highly specialized,
difficult to use tensioning instruments. Since there is only one single, non-adjustable
locking position for the band around the stomach, the procedure itself should lend itself to
more rigorous standardization. Also, more patients will consider having this procedure
performed because of the advantages of laparoscopic surgery over traditional abdominal
laparotomies. These advantages, coupled with the advantages of the prior art gastric bands,

which enable post operative fine tuning of the stoma, enable a more facile procedure to be

performed.

In general, the smoother or more continuous the inner surface 15 of the band
10, the less likely the chance of necrosis. The single locking or fastening position of the
present gastric band ensures that the inflatable member 16 will be substantially coextensive
with the inner surface 15 of the band 10 and continuous with the buckle 19. This fixed-

diameter band enables the inner surface 15 to present as a continuous surface to the
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6
encircled tissue as the band is inflated, thereby preventing necrosis. Prior art gastric bands

lack a provision for assuring that the inflatable member 1s adjacent to and continuous with
the buckle portion when the band 1s locked into an encircling position. This permits a gap
or space between the inflatable member and the buckle along the inner surface when the
inflatable member is inflated. Tissue can squeeze into such a gap, causing necrosis. The
reduction and/or elimination of such discontinuities on the inner surface of the (inflated)
band as taught hereinabove reduces the possibility of necrosis.

While particular embodiments of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. It
is therefore intended to cover in the appended claims all such changes and modifications

that are within the scope of this invention.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A gastric band for the treatment of morbid obesity,
sald band being adapted for laparoscopic placement around the
stomach of a patient, said band comprising a body portion
having a head end and a tail end and an inner stomach-facing
surface therebetween, said tailil end comprising an elongate
tubular member having means thereon for providing a fluid-
tight connection of said tubular member to an injection
reservolr, sald head end having means thereon for receiving
sald tail end and locking said band into a circle having an
inner diameter and an 1nflatable member substantially entirely
coextensive with said inner stomach-facing surface of said
body portion of said gastric band when said band is locked
into saild circle having said inner diameter, and which said
inflatable member 1s 1n fluid communication with said tubular

member.

2. A gastric band for the treatment of morbid obesity,
sald band being adapted for laparoscopic placement around the
stomach of a patient, said band comprising a body portion
having a head end and a tail end and an inner stomach-facing
surface therebetween, said tail end comprising an elongate
tubular member having means thereon for providing a fluid-
tight connection of said tubular member to an injection
reservolr, sald head end having means thereon for receiving

sald tall end and locking said band into a circle having a
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single inner diameter and an inflatable member 1in fluid
communication with said tubular member and substantially

coextensgive with said inner stomach-facing surface of said

body portion.

3. A gastric band for the treatment of morbid obesity,

said band being adapted for laparoscopic placement around the

stomach of a patient, said band comprising a body portion
having a head end and a tail end and an inner stomach-facing
surface therebetween, said tail end comprising an elongate

tubular member having means thereon for providing a fluid-

tight connection of said tubular member to an injection

reservolr, said head end having means thereon for receiving
said tail end and non-adjustably locking said band into a
circle and an inflatable member coextensive with at least a
portion of said inner stomach-facing surface of said body
portion which said inflatable member 1s in fluid communicatiocn

with gaid tubular member.

4 . A gastric band for the treatment of morbid obesity,

said band being adapted for laparoscopilc placement to encircle
the stomach of a patient, said band comprising a body portion

having a head end and a tail end and an 1nflatable member

therebetween, said inflatable member having a stomach-facing

surface substantially coextensive with said body portion and

wherein when said gastric band 1s placed within a patient to

encircle the stomach and sald 1nflatable member 1s inflated,

salid stomach-facing surface does not wrinkle or fold, thereby
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presenting a smooth contour over the entire stomacn-facing

gurface.

SMART & BIGGAR

OTTAWA, CANADA

PATENT AGENTS
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