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Fig. 70
1201+,

Introducing said instrument into the throat,

1202 l

Passing down the esophagus

1203~ l
Placing an anvil or unit for delivery of fixating members

in the esophagus between the cardia and
the diaphragm level, for engaging in the fixation
of the esophagus to the stomach tissue,

1204+ l

Passing down the esophagus and
additionally further down into the stomach,

1205+, i

Filling the stomach with gas to expand the stomach,

1206+ i

sucking fluid from the stomach,

l
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1207~ l

looking at a guiding vision when
said instrument comprising a camera

1208+ l

engaging the instrument with the stomach

1209 l

creating and suturing at least
one pouch of the stomach wall

1210+ i

filling said at least one pouch with a fluid and/or volume
filling device or two or more volume filling devices,

1211~ i

deliver a plurality of volume filling devices into said pouch
created in the stomach tissue through a tubular member,

1212+ i

passing through the stomach wall with said instrument,

;
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1213 l

passing through the stomach wall with said instrument
for the placement of a volume filling device
on the outside of the stomach wall,

1214+ l

passing through the stomach wall with said instrument
for the placement of a tube allowing placement
of a subcutaneous injection port

1215~

placing an subcutaneous injection port,

1216+ l

suturing or stapling the stomach wall
from the inside thereof to the esophagus,

1217, i

suturing or stapling the stomach wall to
stomach wall from the inside of the stomach,

1218+ l

engaging the instrument with the esophagus,

!
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1219+, l

suturing or stapling one layer of stomach
tissue to one layer of esophageal tissue,

1220~ l
suturing or stapling two layers of stomach tissue

to one layer of esophageal tissue,

1221+ l

suturing or stapling three layers of stomach
tissue to one layer of esophageal tissue,

1222 l

suturing or stapling four layers of stomach
tissue to one layer of esophageal tissue,

l
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1223+ i

suturing or stapling one or more layers of stomach tissue
to two or more positions on the esophageal tissue,
the esophagus having an esophagus center axis,
the esophagus further having an inner and outer
substantially cylindrical surface extending radially in
relation to the esophagus center axis and wherein
the stomach tissue is attached to esophageal tissue both
at a first point along a first esophagus surface length axis,
substantially parallel to said esophagus center axis
and at a second point along a second esophagus surface
length axis, substantially parallel to said esophagus
center axis, at a distance from said first esophagus surface
length axis, radially in relation to said esophagus
center axis,

1224~ l

delivering fixating members by a unit
placed on said instrument

1225+ i

penetrating at least one layer of stomach tissue and one
layer of esophagus tissue with said fixating members,

l
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1226~ l

placing said fixating members above
the gastro-esophageal junction for creating a tunnel
between the esophagus and stomach above said junction

1227\ l

placing an esophagus part in the esophagus
and a stomach part in the stomach

1228~ l

placing the fixating member substantially
between the stomach and esophagus part,

1229~ i
inserting said instrument into the main stomach cavity

through the cardia and adapted to direct the instrument
in cranial direction to reach a
position of said unit above said junction,

1230~ l

allowing the tunnel a substantially unrestricted
contraction and release of the cardia

closing sphincter muscle placed in said junction,
when such a tunnel has been created
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Fig. 71
1231, J

cutting the skin of a patient

1232+ l

creating an opening in the abdominal wall of the patient

1233+ l

Introducing said instrument into the abdominal
cavity through said opening in the abdominal wall

1234+ l

engaging the instrument with the stomach

1235~ i

pulling down into the stomach wall for creating at least
one pre-shaped pouch of the stomach wall

1236+ l

clamping the stomach wall for creating at least one
pre-shaped pouch of the stomach wall,

v
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1237~ l

suturing or stapling at least one pouch in the stomach wall

1238+ l

filling said at least one pouch with a fluid and/or volume
filling device or two or more volume filling devices

1239+ l

deliver a plurality of volume filling devices into said pouch
created in the stomach tissue through a tubular member

1240~ l

passing through the stomach wall into the stomach
with said instrument

1241 l
passing through the stomach wall with said instrument

for the placement of a volume filling device
on the inside of the stomach wall

1242+ l

passing through the stomach wall with said instrument
for suturing the stomach wall to the esophagus wall

'
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1 243\ l

placing a volume filling device on
the outside of the stomach wall

1244~ l

invaginating said volume filling device in the stomach wall

1245+ l

placing a subcutaneous injection port,

1246~ l,

suturing or stapling the stomach wall to stomach wall
from the outside of the stomach,

1247~ i
suturing or stapling the stomach wall to stomach wall

from the outside of the stomach without
penetrating the mucosa,

1248

suturing or stapling two layers of stomach
wall to one or two layers of stomach wall,

!
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1249~ l
engaging the instrument with the esophagus,

1250+ l
clamping the on both sides of the esophagus for fixating
one layer of esophageal wall to stomach tissue,

1251~ l
clamping the on both sides of the esophagus and

the stomach fundus wall for fixating one layer
of esophageal wall to one or two layers of stomach tissue,

1252+ l

introducing a tube or a gastroscopic instrument into
the esophagus comprising an anvil member or a fixating
delivery member involving in the fixation
of the esophagus to the stomach

1253+ i
coordinating the position of the anvil member or a fixating

delivery member inside the esophagus to said instrument
clamping around the esophagus,

1254 l

suturing or stapling one layer of stomach
tissue to one layer of esophageal tissue,

v
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1255+ l

suturing or stapling two layers of stomach
tissue to one layer of esophageal tissue,

1256+ l

suturing or stapling three layers of stomach
tissue to one layer of esophageal tissue,

1257~ l
suturing or stapling four layers of stomach

tissue to one layer of esophageal tissue,

1258~ l
stapling using staplers of different stapling depths

at different positions in a stapler row,

1259~ l
stapling stomach to esophagus with one first stapler depth

and stapling stomach to stomach with
a second smaller stapler depth,

1260~ l

stapling a pouch with stomach to stomach sutures in
a stapler row, further ,comprising stapling the esophagus
with staplers of a larger depth included
as a part of said stapler row

v
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1261+ l
suturing or stapling one or more layers of stomach tissue

to two or more positions on the esophageal tissue,

the esophagus having an esophagus center axis,

the esophagus further having an inner and outer
substantially cylindrical surface extending radially in

relation to the esophagus center axis and wherein
the stomach tissue is attached to esophageal tissue both
at a first point along a first esophagus surface length axis,
substantially parallel to said esophagus center axis and at
a second point along a second esophagus surface length
axis, substantially parallel to said esophagus center axis,
at a distance from said first esophagus surface length axis,
radially in relation to said esophagus center axis

1262+ v

delivering fixating members by
a unit placed on said instrument

1263+ i
penetrating at [east one layer of stomach tissue and one
layer of esophagus tissue with said fixating members

1264~ l,
placing said fixating members above

the gastro-esophageal junction for creating a tunnel
petween the esophagus and stomach above said junction,

’
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1265~ l

allowing the tunnel a substantially unrestricted
contraction and release of the cardia closing
sphincter muscle placed in said junction,
when such a tunnel has been created

1266~ i

placing an esophagus part in the esophagus
and a stomach part in the stomach via an
introduction into the stomach cavity,

1267~ i

placing the fixating member substantially
between the stomach and esophagus part,

1268~ i

inserting said instrument into the main stomach cavity
below said junction and adapted to direct the instrument
in cranial direction to reach a position of said unit
above said junction,

1269~ L
operating a joint comprised in said instrument,

for enabling said instrument to be inserted into
the main stomach cavity bending said joint
in a direction to reach a position of said part
of the unit in the esophagus above said junction.
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Fig.72
1270~
cutting the skin of a patient
1271+ l
introducing a tube through the abdominal wall

1272~ i

filling a fluid or gas into the abdominal cavity

1273+ i

introducing two or more trocars into the abdominal cavity

i
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1274+ l

introducing a camera into the abdominal cavity
through one of the trocars,

1275+ l

introducing said instrument into the abdominal
cavity through a trocar,

1276 i

engaging the instrument with the stomach

1277+ l

pulling down into the stomach wall for creating at least
one pre-shaped pouch of the stomach wall,

1278+ l

clamping the stomach wall for creating at least
one pre-shaped pouch of the stomach wall,

1279+ l

suturing or stapling at least one pouch
in the stomach wall,

v
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1280\ l

filling said at least one pouch with a fluid and/or a volume
filling device or two or more volume filling devices,

1281 l

deliver a plurality of volume filling devices into said pouch
created in the stomach tissue through a tubular member

1282 l

passing through the stomach wall into
the stomach with said instrument,

1283~ l

passing through the stomach wall with said instrument
for the placement of valume filling device on
the inside of the stomach wall

1284 l

passing throuh the stomach wall with said instrument
for suturing the stomach wall to esophagus wall

l
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1285\ v

placing a volume filling device on
the outside of the stomach wall,

1286~ l

invaginating said volume filling device in the stomach wall

1287~ l

placing a subcutaneous injection port,

1288+ l

suturing or stapling the stomach wall to stomach wall
from the outside of the stomach,

1289+ l

suturing or stapling two layers of stomach wall
to one or two layers of stomach wall

1290~ i
suturing or stapling the stomach wall to stomach wall

from the outside of the stomach without
penetrating the mucosa,

1291~ l

engaging the instrument with the esophagus,

v
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1292 i

clamping the on both sides of the esophagus for fixating
one layer of esophageal wall to stomach tissue,

1293+, l

clamping the on both sides of the esophagus and the
stomach fundus wall for fixating one layer of
esophageal wall to one or two layers of stomach tissue,

1294~ l
introducing a tube or a gastroscopic intrument into

the esophagus comprising a anvil member or a fixating
delivery member involving in the fixation
of the esophagus to the stomach,

1295~ l

coordinating the position of the anvil member or
a fixating delivery member inside the esophagus to
sadi instrument clamping around the esophagus

1296~ l

suturing or stapling one layer of stomach tissue
to one layer of esophageal tissue

1297+ !

suturing or stapling two layers of stomach tissue
to one layer of esophageal tissue,

v
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1298 |

suturing or stapling three layers of stomach tissue to
one layer of esophageal tissue,

1299~ l

suturing or stapling four layers of stomach tissue to
one layer of esophageal tissue,

1300~ l

stapling using staplers of different stapling depths
at different positions in a stapler row,

1301~ l

stapling stomach to esophagus with one first stapler
depth and stapling stomach to stomach with
a second smaller stapler depth,

1302+

stapling a pouch with stomach to stomach sutures in a
stapler row, further comprising stapling the esophagus
with staplers of larger depth included
as a part of said stapler row,
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1303 v

suturing or stapling one or more layers of stomach tissue
to two or more positions on the esophageal tissue,
the esophagus having an esophagus center axis,
the esophagus further having an inner and outer
substantially cylindrical surface extending radially in
relation to the esophagusncenter axis and wherein the
stomach tissue is attached to esophageal tidssue both
at a first point along a first esophagus surface length axis,
substantially parallel to said esophagus center axis and at
a second point along a second esophaqus surface length
axis, substantially parallel to said esophagus center
axis, at a distance from said first esophagus surface lengt
axis, radially in relation to said esophagus center axis,

1304+ l

delivering fixating members by a unit placed
on said instrument,

1305+ l

penetrating at least one layer of stomach tissue and one
layer of esophagus tissue with said fixating members,

1306~ l

placing said fixating members above the
gastro-esophageal junction for creating a tunnel between
the esophagus and stomach above said junction,

v
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1307\ v

allowing the tunnel a substantially unrestricted
contraction and release of the cardia closing sphincter
muscle placed in said junction, when such
a tunnel has crested,

1308~ l

placing an esophagus part in the esophagus and a
stomach part in the stomach via an introduction
into the stomach cavity,

1309~ l

placing the fixating member substantially between
the stomach and esophagus part,

1310~ l

inserting said instrument into the main cavity below said
junction and adapted to direct the instrument in cranial
direction to reach a position of said unit above said junction,

1311+ l

operating a joint comprised in said instrument, for enabling
said instrument to be inserted into the main stomach cavity
bending said joint in a direction to reach a position of said
part of the unit in the esophagus above said junction.
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STOMACH INSTRUMENT AND METHOD

TECHNICAL FIELD

[0001] The present invention relates generally to an instru-
ment for treating Gastro Esophageal Reflux Disease (GERD)
and/or Obesity in a human patient.

BACKGROUND

[0002] Gastro Esophageal Reflux Disease (GERD), or acid
reflux disease, is a chronic condition resulting in mucosal
damage in the esophagus produced by the recurring occur-
rence of acid reflux in the esophagus. This is commonly due
to transient or permanent changes in the barrier between the
esophagus and the stomach. This can be due to incompetence
of the lower esophageal sphincter (LES), transient LED
relaxation, impaired expulsion of gastric reflux from the
esophagus, or a hiatal hernia.

[0003] Gastro Esophageal Reflux Disease can be treated in
a number of ways, where surgical treatments are sometimes
preferred over longtime medication. A standard surgical
treatment is Nissen funduplication where the upper portion of
the stomach is wrapped around LES to strengthen the sphinc-
ter and prevent acid reflux and to repair hiatal hernia. This
procedure often done laparoscopically and is hard to perform
transorally.

[0004] Another surgical treatment is to create an anti-reflux
valve of fundus tissue. This treatment can be performed tran-
sorally, by using an endoscope to visualize the Z-line and
attract tissue creating a suitable valve which is then fastened.
Such treatment is hard and requires a skilled endoscopist. It
includes numerous steps in each procedure, typically
manipulating tissue more than two times and applying a plu-
rality of individual fasteners to create an anti-reflux valve.
Some patients also suffer from hiatal hernia which is an
additional step to treat. This both increases time consumption
of the endoscopist and each added step increase the risk of
mistakes which can potentially be hard to undo.

[0005] From experience with implantation of medical
devices, it is known that sutures between an implanted device
and human tissue will not hold in the long term. For long term
implantation of a device, there are two possibilities to keep
the device in place. A first solution has been to suture human
tissue to human tissue, to thereby keep the device in place. A
second approach has been to provide sutures holding a device
in place in the short term and to allow in-growth of human
tissue into the device for holding the device in place over the
long term.

[0006] A problem with providing an implantable device
associated with the esophagus is that the outer surface of the
esophagus is only comprised of esophagus muscle tissue,
which is very easy to damage or migrate through. This is
probably one reason why the Anglechik prosthesis described
above has resulted in many complications, such as migration.
[0007] The stomach, on the other hand, has a serosa on its
outside, thereby providing a much stronger membrane for
suturing. Thus, suturing a device directly to the stomach wall
provides a better result than suturing an implanted device to
the esophagus.

[0008] Today, there exists a need for a long term treatment
of GERD that is more effective than prior treatments and
which does not result in any severe complications.

[0009] Surgical treatments in the upper gastrointestinal
tract are today generally complicated to do in a minimal or
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non-invasive manner. The treatment’s level of invasiveness
depends on the arrangement of surgical instruments and the
handling thereof. Thus, there exists a need for an instrument
for performing surgical operations in a more effective way
than prior instruments for surgical treatments in the stomach
cavity.

[0010] The present invention also relates to an apparatus, a
system, and a method for treating obesity.

[0011] Obesity has been treated by gastric banding a band
placed around the stomach to create a stoma, a restricted
opening, to restrict the flow of food down to below the band.
There has also been tried to use electrical stimulation of the
stomach wall to cause the patient to feel satiety.

[0012] When the stomach gets distended the patient gets a
feeling that the stomach is full.

[0013] Another prior art way of treating obesity is to insert
a balloon-like object into the stomach of the patient. In this
way, the patient is given the feeling of satiety much more
quickly when eating, preventing excessive intake of food.
However, these prior art balloon-like objects are subject to
stomach acids, leading to their destruction within a couple of
months of use.

[0014] An example of a prior art inflatable gastric device
for treating obesity is disclosed in U.S. Pat. No. 4,246,893 to
Berson. In this document, it is disclosed an abdominal
method wherein an inflatable balloon is surgically implanted
in the abdominal cavity of the patient adjacent to the stomach.
An adjusting port is provided subcutaneously and the balloon
is subsequently inflated by means of inserting a hypodermic
needle through the skin of the patient into the adjusting port
and introducing a fluid under pressure into the port for pas-
sage into the balloon to distend the upper abdomen, com-
pressing the stomach and thereby producing a sense of satiety.
[0015] Thetreatment’s level of invasiveness depends on the
arrangement of surgical instruments and the handling thereof.
Thus, there exists a need for an instrument for performing
surgical operations in a more effective way than prior instru-
ments for surgical treatments in the stomach cavity.

SUMMARY OF THE INVENTION

[0016] It is an object of the present invention to overcome,
or at least reduce, some of the problems associated with
existing surgical treatments of Gastro Esophageal Reflux
Disease (GERD). It is another object of the present invention
to provide an apparatus, instrument and method for treating
Gastro Esophageal Reflux Disease. Furthermore, it is another
object of the present invention to provide an apparatus, instru-
ment and method for treating obesity. These objects and oth-
ers are obtained by appended claims.

[0017] Another object of the present invention to provide
obesity treatment apparatus, system and methods with
improved long term properties.

[0018] This object and others are obtained by an apparatus
described in the appended claims. In our first embodiment we
provide:

[0019] An endoscopic instrument adapted to engage the
stomach tissue and/or the esophagus tissue of a patient from
the inside and/or outside thereof is provided, the esophagus
being a substantially tube shaped tissue leading to the stom-
ach comprising stomach tissue, the esophagus having an
esophagus center axis, being substantially aligned with a
cranial-caudal axis of the patient and having a substantially
circular circumference substantially aligned with a horizontal
plane of the patient, the esophagus further having an inner and
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outer substantially cylindrical surface extending radially in
relation to the esophagus center axis, wherein the instrument
is adapted to deliver at least one fixating member, such that
the at least one fixating member engages at least the stomach
tissue. Such endoscopic instrument may help the endoscopist
to a greater extent accurately perform attachment of stomach
tissue correctly and more efficiently. Thus, enabling the endo-
scopist to perform the treatment in a minimal invasive way.
The method may also enable the endoscopist to perform the
treatment in a less time consuming manner.

[0020] According to another embodiment, the instrument
comprises at least one unit adapted to deliver fixating mem-
bers, and wherein the fixating members are adapted to pen-
etrate at least one layer of stomach tissue and one layer of
esophagus or stomach tissue.

[0021] According to yet another embodiment, the instru-
ment comprises at least one unit adapted to deliver fixating
members, and wherein the fixating members are adapted to
penetrate at least two layers of stomach tissue and one layer of
esophagus tissue.

[0022] The instrument according to another embodiment
comprises at least one unit adapted to deliver a fixating mem-
ber in form of a staple or a suture.

[0023] According to yet another embodiment, the at least
one unit is adapted to deliver a fixating member comprising a
first and second state, wherein the fixating member is adapted
1o, in the first state, penetrate tissue, and in the second state,
hinder the fixating member from penetrating tissue.

[0024] According to another embodiment, the instrument
comprises a fixation member insertion device and a fixation
member altering device, wherein the fixation member inser-
tion device is adapted to insert the fixation member through
the tissue, the fixation device being in the first state, and
wherein the fixation member altering device is adapted to
alter the state of the fixation member such that the fixation
member is placed in the second state.

[0025] According to yet another embodiment, the fixation
member insertion device and/or the insertion member alter-
ing device comprise an elongated member adapted to house
the fixation member.

[0026] The instrument according to another embodiment
further comprises at least one anvil member, and wherein the
unit is adapted to deliver the fixation member such that the
fixation member penetrates the tissue of the esophagus and
the tissue of the stomach and engages the anvil member.
[0027] According to another embodiment, the anvil mem-
ber is adapted to be positioned within the esophagus.

[0028] In yet another embodiment, the anvil member is
adapted to be positioned within the stomach.

[0029] According to yet another embodiment, the instru-
ment is a gastroscopic instrument adapted to be inserted into
the esophagus and/or stomach through the throat of the
patient for operating on the esophagus and/or stomach.
[0030] According to yet another embodiment, the instru-
ment is a laparoscopic instrument adapted to be inserted into
the patient from the outside of the patient into the abdominal
cavity and further adapted to be inserted into the esophagus
and/or stomach through an incision opening in the stomach
and/or esophagus wall of the patient and operate on the
esophagus and/or stomach from the inside thereof.

[0031] The instrument according to another embodiment,
wherein the instrument is a laparoscopic instrument adapted
10 be inserted into the patient through a trocar from the outside
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of the patient into the abdominal cavity and operate on the
esophagus and/or stomach from the outside thereof.

[0032] The instrument according to yet another embodi-
ment, wherein the at least one unit is adapted to deliver
fixation members penetrating three layers of stomach tissue
and one layer of esophagus tissue, for fixating the three layers
of stomach tissue and one layer of esophagus tissue to each
other.

[0033] According to another embodiment, wherein the
instrument is adapted to create a pouch of stomach tissue,
through the fixation of two layers of stomach tissue.

[0034] According to yet another embodiment, wherein the
instrument is adapted to create the pouch around a volume
filling device placed in contact with the stomach tissue.
[0035] The medical instrument according another embodi-
ment, wherein the instrument further comprises a cutting
member adapted to create an opening in the pouch from the
inside of the stomach.

[0036] The instrument according to yet another embodi-
ment, wherein the unit is adapted to deliver fixation members
penetrating two layers of stomach tissue and one layer of
esophagus tissue, for fixating at least one of the two layers of
stomach tissue and one layer of esophagus tissue to each
other.

[0037] According to another embodiment, wherein the unit
is adapted to deliver at least one fixation member penetrating
four layers of stomach tissue and one layer of esophagus
tissue, for fixating at least three layers of stomach tissue and
one layer of esophagus tissue to each other.

[0038] According to yet another embodiment, wherein the
instrument is adapted to create a pouch of stomach tissue,
through the fixation of two of the three layers of stomach
tissue.

[0039] The medical instrument according to another
embodiment, wherein the instrument is adapted to create the
pouch around a volume filling device placed in contact with
the stomach tissue.

[0040] The medical instrument according to yet another
embodiment, wherein the instrument further comprises a cut-
ting member adapted to create an opening in the pouch from
the outside of the stomach.

[0041] According to another embodiment, wherein the
instrument is further adapted to insert a volume filling device
in the pouch, after the creation of the pouch.

[0042] According to yet another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising a solidifying liquid.

[0043] The instrument according to another embodiment,
wherein the instrument comprises a conduit adapted to be
inserted into the pouch created in the stomach tissue, wherein
the instrument is adapted to deliver the solidifying fluid into
the pouch through the conduit.

[0044] The instrument according to yet another embodi-
ment, wherein the instrument comprises at least one operable
joint, for enabling the instrument to deliver the solidifying
liquid to the pouch, when the pouch is at least partly created
of fundus stomach tissue.

[0045] According to another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising a plurality of volume filling devices.

[0046] According to yet another embodiment, wherein the
plurality of volume filling devices are adapted to be con-
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nected to each other to form an interconnected volume filling
device, after the plurality of volume filling devices have been
inserted into the pouch.

[0047] The instrument according to another embodiment,
wherein the instrument further comprises a tubular member
adapted to be inserted into the pouch created of the stomach
tissue, wherein the instrument is adapted to deliver the plu-
rality of volume filling deVices into the pouch created of the
stomach tissue through the tubular member.

[0048] The instrument according to yet another embodi-
ment, wherein the instrument comprises at least one operable
joint, for enabling the instrument to deliver the plurality of
volume filling devices to the pouch, when the pouch s created
of fundus stomach tissue or stomach tissue in general.
[0049] According to another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising an expandable volume filling device.

[0050] According to yet another embodiment, wherein the
instrument is adapted to fill the expandable volume filling
device with a solidifying liquid.

[0051] The instrument according to another embodiment,
wherein the instrument is adapted to fill the expandable vol-
ume filling device with a plurality of volume filling devices.
[0052] The instrument according to yet another embodi-
ment, wherein the instrument is adapted to insert a volume
filling device comprising a combination of> a plurality of
volume filling devices, and a solidifying liquid.

[0053] According to another embodiment, wherein the
instrument further comprises an elongated tubular member
adapted to enable the volume filling device to pass through
the tubular member and into the pouch.

[0054] According to yet another embodiment, wherein the
tubular member is adapted to be inserted into the pouch
created by the stomach tissue, for enabling the insertion of the
volume filling device through the tubular member.

[0055] The instrument according to another embodiment,
wherein the instrument further comprises a tissue closing unit
adapted to close the opening created in the pouch.

[0056] The instrument according to yet another embodi-
ment, wherein the instrument further comprises a stomach
tissue pulling or pushing device adapted to hold and pull or
push a portion of the stomach tissue.

[0057] The instrument according to yet another embodi-
ment, wherein the stomach tissue pulling or pushing device is
adapted to engage the stomach tissue using a stomach tissue
penetrating member or a stomach clamping member.

[0058] An endoscopic instrument according to another
embodiment, wherein the stomach tissue pulling or pushing
device is adapted to engage the stomach tissue using suction.
[0059] According to another embodiment, wherein the
stomach tissue pulling device is adapted to pull the stomach
tissue into an opening of a luminal space inside of the instru-
ment.

[0060] According to yet another embodiment, wherein the
area of a first cross-section of the luminal space is larger than
an area of a second parallel cross-section placed in the open-
ing of the luminal space, placed more distally in the luminal
space or distally in the instrument.

[0061] The instrument according to another embodiment,
wherein the unit is adapted to be placed more distal in the
instrument than the luminal space, such that the unit creates a
pouch when the at least one fixating member is delivered.
[0062] The instrument according to yet another embodi-
ment, wherein a retractable portion is placed more distal than
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the first and second unit, thus enabling the removal of the
instrument after the fixating members have been delivered.

[0063] According to another embodiment, wherein the
instrument comprises at least one operable joint adapted to
enable a first portion of the instrument to be placed inside of
the stomach in a position such that the layer of stomach tissue
and the layer of esophagus tissue are placed between the first
portion of the instrument and a second portion of the instru-
ment.

[0064] According to yet another embodiment, wherein unit
is adapted to place the fixating members above the gastroe-
sophageal junction.

[0065] The instrument according to another embodiment,
wherein the instrument is adapted to place the fixating mem-
bers above the gastroesophageal junction for creating a tunnel
between the esophagus and stomach above the junction.

[0066] The instrument according to yet another embodi-
ment, wherein the instrument further comprises an operable
joint for placing a portion of the instrument inside of the
stomach above the gastroesophageal junction in relation to
the cranial-caudal axis of the patient.

[0067] According to another embodiment, wherein the
instrument is adapted to create a pouch and place at least one
first fixating member for creating the pouch, and wherein the
instrument is adapted to place at least one second fixating
member for creating the pouch, such that the at least one
second fixating member intersects the at least one first fixat-
ing member.

[0068] According to yet another embodiment, wherein the
instrument is adapted to place the at least one second fixating
member perpendicularly to the at least one first fixating mem-
ber.

[0069] An endoscopic instrument according to another
embodiment, wherein the instrument is an instrument for
treating reflux disease, wherein the instrument comprises: a
first unit adapted to deliver a first fixating member for fixating
the esophagus tissue to the stomach tissue, and a second unit
adapted to deliver a second fixating member, wherein the first
and second units are adapted to be arranged such that the first
unit can deliver the first fixating member at a first point along
a first esophagus surface length axis substantially parallel to
the esophagus center axis, and wherein the second unit is
adapted to be arranged such that the second unit can deliver
the second fixating member at a second point along a second
esophagus surface length axis substantially parallel to the first
esophagus surface length axis and the esophagus center axis
center, wherein the first esophagus surface length axis is
positioned at a distance from the second esophagus surface
length axis, radially in relation to the esophagus center axis.
An endoscopic instrument enabling the endoscopist to fixate
esophagus tissue to stomach tissue at a first and a second point
at a distance from the first point may result in a more durable
fixation. Such fixation may further enable serosa-to-serosa to
be displaced in contact which may enable the process if tissue
of esophagus and serosa tissue of the stomach to grow
together which may even further increase the durability of the
fixation. Such fixation may be advantageous in achieving
long-term fixation of two tissues.

[0070] According to another embodiment, wherein the first
and second units are adapted to deliver the first and second
fixating member substantially simultaneously or in a
sequence.
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[0071] According to yet another embodiment, wherein the
first and/or second units are adapted to deliver a fixating
member in form of a staple or suture.

[0072] The instrument according to another embodiment,
wherein the first and/or second unit is adapted to deliver a
fixating member comprising a first and second state, wherein
the fixating member is adapted to in the first state penetrate
tissue, and in the second state hinder the fixating member
from penetrating tissue.

[0073] The instrument according to yet another embodi-
ment, wherein the instrument comprises a fixation member
insertion device and a fixation member altering device,
wherein the fixation member insertion device is adapted to
insert the fixation member through the tissue, the fixation
device being in the first state, and wherein the fixation mem-
ber altering device is adapted to alter the state of the fixation
member such that the fixation member is placed in the second
state. ©

[0074] According to another embodiment, wherein the
fixation member insertion device and/or the insertion mem-
ber altering device comprises an elongated member adapted
to house the fixation member.

[0075] According to yet another embodiment, wherein the
instrument further comprises at least one anvil member, and
wherein the first and second unit is adapted to deliver the first
and second fixation member such that the first and second
fixation member penetrates the tissue of the esophagus and
the tissue of the stomach and engages the anvil member.

[0076] The instrument according to another embodiment,
wherein the anvil member is adapted to be positioned within
the esophagus.

[0077] The instrument according to yet another embodi-
ment, wherein the anvil member is adapted to be positioned
within the stomach.

[0078] According to another embodiment, wherein the
instrument is a gastroscopic instrument adapted to be inserted
into the esophagus and/or stomach through the throat of the
patient.

[0079] According to yet another embodiment, wherein the
instrument is a laparoscopic instrument adapted to be to be
inserted into the patient from the outside of the body into the
abdominal cavity and further adapted to be inserted into the
esophagus and/or stomach through an incision if the stomach
and/or esophagus wall of the patient for operating on the
esophagus and/or stomach from the inside thereof.

[0080] The instrument according to another embodiment,
wherein the instrument is a laparoscopic instrument adapted
to be inserted into the patient through a trocar from the outside
of the patient into the abdominal cavity and operate on the
esophagus and/or stomach from the outside thereof.

[0081] The instrument according to yet another embodi-
ment, wherein the first and second positions are located at a
distance, radially, larger than 2 mm.

[0082] According to another embodiment, wherein the first
and second positions are located at a distance, radially, larger
than 4 mm.

[0083] According to yet another embodiment, wherein the
first and second units are adapted to deliver fixation members
penetrating three layers of stomach tissue and one layer of
esophagus tissue, for fixating the three layers of stomach
tissue and one layer of esophagus tissue to each other.
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[0084] An endoscopic instrument according to another
embodiment, wherein the instrument is adapted to create a
pouch of stomach tissue, through the fixation of two of the
layers of stomach tissue.

[0085] An endoscopic instrument according to yet another
embodiment, wherein the instrument is adapted to create the
pouch around a volume filling device placed in contact with
the stomach tissue.

[0086] An instrument according to another embodiment,
wherein the instrument further comprises a cutting member
adapted to create an opening in the pouch from the inside of
the stomach.

[0087] An instrument according to yet another embodi-
ment, wherein the first and second units are adapted to deliver
fixation members penetrating two layers of stomach tissue
and one layer of esophagus tissue, for fixating at least one of
the two layers of stomach tissue and one layer of esophagus
tissue to each other.

[0088] According to another embodiment, wherein the first
and second units are adapted to deliver fixation members
penetrating four layers of stomach tissue and one layer of
esophagus tissue, for fixating at least three layers of stomach
tissue and one layer of esophagus tissue to each other.
[0089] According to yet another embodiment, wherein the
instrument is adapted to create a pouch of stomach tissue,
through the fixation of two of the three layers of stomach
tissue.

[0090] An instrument according to another embodiment,
wherein the instrument is adapted to create the pouch around
a volume filling device placed in contact with the stomach
tissue.

[0091] According to another embodiment, wherein the
instrument further comprises a cutting member adapted to
create an opening in the pouch from the outside of the stom-
ach.

[0092] According to another embodiment, wherein the
instrument is further adapted to insert a volume filling device
in the pouch, after the creation of the pouch.

[0093] According to yet another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising a solidifying liquid.

[0094] An instrument according to another embodiment,
wherein the instrument comprises a conduit adapted to be
inserted into the pouch created in the stomach tissue, wherein
the instrument is adapted to deliver the solidifying fluid into
the pouch through the conduit.

[0095] An instrument according to yet another embodi-
ment, wherein the instrument comprises at least one operable
joint, for enabling the instrument to deliver the solidifying
liquid to the pouch, when the pouch is at least partly created
of fundus stomach tissue.

[0096] According to another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising a plurality of volume filling devices.

[0097] According to yet another embodiment, wherein the
plurality of volume filling devices are adapted to be con-
nected to each other to form an interconnected volume filling
device, after the plurality of volume filling devices have been
inserted into the pouch.

[0098] An instrument according to another embodiment,
wherein the instrument further comprises a tubular member
adapted to be inserted into the pouch created of the stomach
tissue, wherein the instrument is adapted to deliver the plu-
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rality of volume filling devices into the pouch created of the
stomach tissue through the tubular member.

[0099] An instrument according to yet another embodi-
ment, wherein the instrument comprises at least one operable
joint, for enabling the instrument to deliver the plurality of
volume filling devices to the pouch, wherein the pouch is
created of fundus stomach tissue or stomach tissue in general.
[0100] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to insert a volume
filling device comprising an expandable volume filling
device.

[0101] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to fill the expandable
volume filling device with a solidifying liquid.

[0102] According to another embodiment, wherein the
instrument is adapted to fill the expandable volume filling
device with a plurality of volume filling devices.

[0103] According to yet another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising acombinationof: a plurality of volume filling devices,
and a solidifying liquid.

[0104] According to yet another embodiment, wherein the
instrument further comprises an elongated tubular member
adapted to enable the volume filling device to pass through
the tubular member and into the pouch.

[0105] According to yet another embodiment, wherein the
tubular member is adapted to be inserted into the pouch
created by the stomach tissue, for enabling the insertion of the
volume filling device through the wbular member.

[0106] An instrument according to another embodiment,
wherein the instrument further comprises a tissue closing unit
adapted to close the opening created in the pouch.

[0107] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a stomach
tissue pulling or pushing device adapted to hold and pull or
push a portion of the stomach tissue.

[0108] According to another embodiment, wherein the
stomach tissue pulling or pushing device is adapted to engage
the stomach tissue using a stomach tissue penetrating mem-
ber or stomach clamping member.

[0109] According to another embodiment, wherein the
stomach tissue pulling or pushing device is adapted to engage
the stomach tissue using suction.

[0110] According to another embodiment, wherein the
stomach tissue pulling device is adapted to pull the stomach
tissue into an opening of a luminal space inside of the instru-
ment.

[0111] According to yet another embodiment, wherein the
area of a first cross-section of the luminal space is larger than
an area of a second parallel cross-section placed in the open-
ing of the luminal space, placed more distally in the instru-
ment or more distally in the luminal space.

[0112] An endoscopic instrument according to another
embodiment, wherein the first and second units are adapted to
be placed more distal in the instrument than the luminal
space, such that the units creates a pouch when the fixating
members are delivered.

[0113] An endoscopic instrument according to yet another
embodiment, wherein a retractable portion is placed more
distal than the first and second unit, thus enabling the removal
of the instrument after the fixating members have been deliv-
ered.

[0114] According to another embodiment, wherein the
instrument comprises at least one operable joint adapted to
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enable a first portion of the instrument to be placed inside of
the stomach in a position such that the layer of stomach tissue
and the layer of esophagus tissue are placed between the first
portion of the instrument and a second portion of the instru-
ment.

[0115] According to yet another embodiment, wherein the
first and second units are adapted to place the first and second
fixating members above the gastroesophageal junction.
[0116] According to yet another embodiment, wherein the
instrument further comprises an operable joint for placing a
portion of the instrument inside of the stomach above the
gastroesophageal junction in relation to the cranial-caudal
axis of the patient.

[0117] An instrument according to another embodiment,
wherein the instrument is adapted to place the fixating mem-
bers above the gastro-esophageal junction for creating a tun-
nel between the esophagus and stomach above the junction.
[0118] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to place at least one
first fixating member for creating the pouch, and wherein the
instrument is adapted to place at least one second fixating
member for creating the pouch, such that the at least one
second fixating member intersects the at least one first fixat-
ing member.

[0119] According to yet another embodiment, wherein the
instrument comprises a tubular member adapted to be
inserted into a pouch created in the stomach tissue, wherein
the instrument is adapted to deliver a plurality of volume
filling devices into the pouch created in the stomach tissue
through the tubular member. One possible advantage with
inserting a plurality of volume filling devices into the pouch
may be the ability to avoid ileus in the case if the pouch
ruptures. Ileus may be both harmful and bring great discom-
fort to the patient. The plurality of volume filling object may
satisfy the property of avoiding ileus, due to each volume
filling device’s individual size, and as a plurality satisfy the
property of filling the volume required by of the treatment
method.

[0120] According to another embodiment, wherein the
instrument comprises at least one operable joint, for enabling
the instrument to deliver the plurality of volume filling
devices to a pouch created of the fundus tissue, when the
instrument is inserted in the stomach or abdomen.

[0121] According to yet another embodiment, wherein the
instrument comprises a conduit adapted to be inserted into a
pouch created in the stomach tissue, and wherein the instru-
ment is adapted to deliver a solidifying fluid into the pouch
created in the stomach tissue through the conduit.

[0122] An instrument according to another embodiment,
wherein the instrument comprises at least one operable joint,
for enabling the instrument to deliver the plurality of volume
filling devices to a pouch created of the fundus tissue, when
the instrument is inserted in the stomach or abdomen.
[0123] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a conduit for
delivering a healing agent from outside of the human patient
to an area of the stomach and/or esophagus.

[0124] An endoscopic instrument according to another
embodiment, wherein the instrument comprises at least one
unit adapted to deliver fixating members, and wherein the
fixating members are adapted to penetrate at least one layer of
stomach tissue and one layer of esophagus tissue, wherein the
instrument is adapted to place the fixating members above the
gastro-esophageal junction for creating a tunnel between the
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esophagus and stomach above the junction, wherein the at
least one unit comprising an esophagus part adapted to be
placed in the esophagus and a stomach part adapted to be
placed in the stomach, wherein the stomach and esophagus
part is adapted to place the fixating member substantially
between themselves, wherein the instrument is adapted to
have a part of the instrument including the esophagus part of
the unit inserted into the esophagus via the stomach cavity
and a stomach part of the instrument including the stomach
part of the unit inserted into the stomach cavity from the
abdominal cavity and further from the outside of the body,
wherein the instrument has a shape to allow it to be directed to
reach a position both in the esophagus and the stomach such
that at least one fixating member will attach the outer stomach
wall to the outer esophagus wall above the gastro-esophageal
junction for creating the tunnel, wherein all of the following
distances of the instrument is adapted for enabling the place-
ment of such a fixation member: a distance between the end of
the instrument and the stomach part of the unit and a distance
between the esophagus part and stomach part of the unit. This
instrument may in some cases decrease the treatment com-
plexity and potentially increase the time consumed and/or the
invasiveness of the treatment.

[0125] According to another embodiment, wherein the
instrument comprises at least one unit adapted to deliver
fixating members, and wherein the fixating members are
adapted to penetrate at least one layer of stomach tissue and
one layer of esophagus tissue, wherein the instrument is
adapted to place the fixating members above the gastro-
esophageal junction for creating a tunnel between the esopha-
gus and stomach above the junction, wherein the at least one
unit comprising an esophagus part adapted to be placed in the
esophagus and a stomach part adapted to be placed in the
stomach, wherein the stomach and esophagus part is adapted
to place the fixating member substantially between them-
selves, wherein the instrument is adapted to be inserted into
the main stomach cavity below the junction and adapted to
direct the instrument in cranial direction to reach a position of
the unit above the junction, wherein the tunnel will allow a
substantially unrestricted contraction and release of the car-
dia closing sphincter muscle placed in the junction, when
such a tunnel has been created, wherein all of the following
distances of the instrument is adapted for enabling the cre-
ation of such a tunnel: a distance between the unit and the end
of the instrument and a distance between the esophagus part
and stomach part of the unit. This instrument may in some
cases decrease the treatment complexity and potentially
increase the time consumed and/or the invasiveness of the
treatment.

[0126] According to yet another embodiment, wherein the
instrument comprises at least one unit adapted to deliver
fixating members, and wherein the fixating members are
adapted to penetrate at least one layer of stomach tissue and
one layer of esophagus tissue, wherein the instrument is
adapted to place the fixating members above the gastro-
esophageal junction for creating a tunnel between the esopha-
gus and stomach above the junction, wherein the at least one
unit comprising an esophagus part adapted to be placed in the
esophagus and a stomach part adapted to be placed in the
stomach, wherein the parts is adapted to place the fixating
member substantially between themselves, wherein the
instrument comprises at least one operable joint, for enabling
the instrument to be inserted into the main stomach cavity
above the junction and wherein the joint is adapted to bend
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and direct the instrument in a direction to reach a position of
the part of the unit in the esophagus above the junction,
wherein the tunnel will allow substantially unrestricted con-
traction and release of the cardia closing sphincter muscle
placed in the junction, when such tunnel has been created,
wherein all of the following distances of the instrument is
adapted for enabling the creation of such a tunnel: a distance
between the operable joint and the unit delivering the fixating
member, a distance between the unit and the end of the instru-
ment and a distance between the esophagus part and stomach
part of the unit. This instrument may in some cases decrease
the treatment complexity and potentially increase the time
consumed and/or the invasiveness of the treatment.

[0127] According to another embodiment, wherein the at
least one unit is adapted to deliver a fixating member in form
of a staple or suture.

[0128] According to yet another embodiment, wherein the
at least one unit is adapted to deliver a fixating member
comprisinga first and second state, wherein the fixating mem-
ber is adapted to, in the first state, penetrate tissue, and in the
second state, hinder the fixating member from penetrating
tissue.

[0129] An instrument according to another embodiment,
wherein the instrument comprises a fixation member inser-
tion device and a fixation member altering device, wherein
the fixation member insertion device is adapted to insert the
fixation member through the tissue, the fixation device being
in the first state, and wherein the fixation member altering
device is adapted to alter the state of the fixation member such
that the fixation member is placed in the second state.
[0130] An instrument according to yet another embodi-
ment, wherein the fixation member insertion device and/or
the insertion member altering device comprises an elongated
member adapted to house the fixation member.

[0131] According to another embodiment, wherein the
instrument further comprises at least one anvil member, and
wherein the unit is adapted to deliver the fixation member
such that the fixation member penetrates the tissue of the
esophagus and the tissue of the stomach and engages the anvil
member.

[0132] According to yet another embodiment, wherein the
anvil member is adapted to be positioned within the esopha-
gus or within the stomach.

[0133] An instrument according to another embodiment,
wherein the instrument is a gastroscopic instrument adapted
to be inserted into the esophagus and/or stomach through the
throat of the patient and operate on the esophagus and/or
stomach from the inside thereof.

[0134] An instrument according to yet another embodi-
ment, wherein the instrument is a laparoscopic instrument
adapted to be inserted into the patient from the outside of the
patient into the abdominal cavity and further adapted to be
inserted into the esophagus and/or stomach through an open-
ing in the stomach and/or esophagus wall of the patient and
operate on the esophagus and/or stomach from the inside
thereof.

[0135] An instrument according to yet another embodi-
ment, wherein the instrument is a laparoscopic instrument
adapted to be inserted into the patient through a trocar from
the outside of the patient into the abdominal cavity and oper-
ate on the esophagus and/or stomach from the outside thereof.
[0136] An instrument according to yet another embodi-
ment, wherein the at least one unit is adapted to deliver
fixation members penetrating three layers of stomach tissue
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and one layer of esophagus tissue, for fixating the three layers
of stomach tissue and one layer of esophagus tissue to each
other.

[0137] According to another embodiment, wherein the
instrument is adapted to create a pouch of stomach tissue,
through the fixation of two layers of stomach tissue.

[0138] According to yet another embodiment, wherein the
instrument is adapted to create the pouch around a volume
filling device placed in contact with the stomach tissue.
[0139] According to yet another embodiment, wherein the
instrument further comprises a cutting member adapted to
create an opening in the pouch from the inside of the stomach.
[0140] According to yet another embodiment, wherein the
unit is adapted to deliver fixation members penetrating two
layers of stomach tissue and one layer of esophagus tissue, for
fixating at least one of the two layers of stomach tissue and
one layer of esophagus tissue to each other.

[0141] According to yet another embodiment, wherein the
unit is adapted to deliver at least one fixation member pen-
etrating four layers of stomach tissue and one layer of esopha-
gus tissue, for fixating at least three layers of stomach tissue
and one layer of esophagus tissue to each other.

[0142] An instrument according to another embodiment,
wherein the instrument is adapted to create a pouch of stom-
ach tissue, through the fixation of two of the three layers of
stomach tissue.

[0143] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to create the pouch
around a volume filling device placed in contact with the
stomach tissue.

[0144] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a cutting
member adapted to create an opening in the pouch from the
outside of the stomach.

[0145] According to another embodiment, wherein the
instrument is further adapted to insert a volume filling device
in the pouch, after the creation of the pouch.

[0146] According to yet another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising a solidifying liquid.

[0147] According to yet another embodiment, wherein the
instrument comprises a conduit adapted to be inserted into the
pouch created in the stomach tissue, wherein the instrument is
adapted to deliver the solidifying fluid into the pouch through
the conduit.

[0148] An instrument according to another embodiment,
wherein the instrument comprises at least one operable joint,
for enabling the instrument to deliver the solidifying liquid to
the pouch, when the pouch is at least partly created by fundus
stomach tissue.

[0149] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to insert a volume
filling device comprising a plurality of volume filling devices.
[0150] An instrument according to yet another embodi-
ment, wherein the plurality of volume filling devices are
adapted to be connected to each other to form an intercon-
nected volume filling device, after the plurality of volume
filling devices have been inserted into the pouch.

[0151] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a tubular
member adapted to be inserted into the pouch created of the
stomach tissue, wherein the instrument is adapted to deliver
the plurality of volume filling devices into the pouch created
of the stomach tissue through the tubular member.
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[0152] According to another embodiment, wherein the
instrument comprises at least one operable joint, for enabling
the instrument to deliver the plurality of volume filling
devices to the pouch, when the pouch is created of fundus
stomach tissue or stomach tissue in general.

[0153] According to yet another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising an expandable volume filling device.

[0154] According to yet another embodiment, wherein the
instrument is adapted to fill the expandable volume filling
device with a solidifying liquid.

[0155] An instrument according to another embodiment,
wherein the instrument is adapted to fill the expandable vol-
ume filling device with a plurality of volume filling devices.
[0156] An instrument according to vet another embodi-
ment, wherein the instrument is adapted to insert a volume
filling device comprising a combination of: a plurality of
volume filling devices, and a solidifying liquid.

[0157] An instrument according to yet another embodi-
ment, wherein the instrument further comprises an elongated
tubular member adapted to enable the volume filling device to
pass through the tubular member and into the pouch.

[0158] An instrument according to yet another embodi-
ment, wherein the tubular member is adapted to be inserted
into the pouch created by the stomach tissue, for enabling the
insertion of the volume filling device through the tubular
member.

[0159] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a tissue clos-
ing unit adapted to close the opening created in the pouch.
[0160] According to another embodiment, wherein the
instrument further comprises a stomach tissue pulling or
pushing device adapted to hold and pull or push a portion of
the stomach tissue.

[0161] According to yet another embodiment, wherein the
stomach tissue pulling or pushing device is adapted to engage
the stomach tissue using a stomach tissue penetrating mem-
ber or a stomach clamping member.

[0162] According to yet another embodiment, wherein the
stomach tissue pulling or pushing device is adapted to engage
the stomach tissue using suction.

[0163] According to yet another embodiment, wherein the
stomach tissue pulling device is adapted to pull the stomach
tissue into an opening of a luminal space inside of the instru-
ment.

[0164] According to yet another embodiment, wherein the
area of a first cross-section of the luminal space is larger than
an area of a second parallel cross-section placed in the open-
ing of the luminal space, placed more distally in the luminal
space or distally in the instrument.

[0165] An instrument according to another embodiment,
wherein the unit is adapted to be placed more distal in the
instrument than the luminal space, such that the unit creates a
pouch when the at least one fixating member is delivered.
[0166] An instrument according to yet another embodi-
ment, wherein a retractable portion is placed more distal than
the first and second unit, thus enabling the removal of the
instrument after the fixating members have been delivered.
[0167] An instrument according to yet another embodi-
ment, wherein the instrument comprises at least one operable
joint adapted to enable a first portion of the instrument to be
placed inside of the stomach in a position such that the layer
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of stomach tissue and the layer of esophagus tissue are placed
between the first portion of the instrument and a second
portion of the instrument.

[0168] An instrument according to yet another embodi-
ment, wherein the first and second unit are adapted to place
the fixating members above the gastroesophageal junction.
[0169] According to another embodiment, wherein the
instrument is adapted to place the fixating members above the
gastroesophageal junction for creating a tunnel between the
esophagus and stomach above the junction.

[0170] According to yet another embodiment, wherein the
instrument further comprises an operable joint for placing a
portion of the instrument inside of the stomach above the
gastroesophageal junction in relation to the cranial-caudal
axis of the patient.

[0171] According to yet another embodiment, wherein the
instrument is adapted to place the at least one second fixating
member perpendicularly to the at least one first fixating mem-
ber.

[0172] An instrument according to another embodiment,
wherein the instrument is adapted to create a pouch and place
at least one first fixating member for creating the pouch, and
wherein the instrument is adapted to place at least one second
fixating member for creating the pouch, such that the at least
one second fixating member intersects the at least one first
fixating member.

[0173] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to place the at least
one second fixating member perpendicularly to the at least
one first fixating member.

[0174] An endoscopic instrument according to another
embodiment, for inserting a volume filling device into a
pouch created of stomach tissue, in the stomach area of a
patient, the instrument comprising an elongated member
adapted to transport the volume filling device to the pouch.
[0175] According to another embodiment, wherein the
instrument comprises a tubular member adapted to be
inserted into a pouch created in the stomach tissue, wherein
the instrument is adapted to deliver a plurality of volume
filling devices into the pouch created in the stomach tissue
through the tubular member.

[0176] One possible advantage with inserting a plurality of
volume filling devices into the pouch may be the ability to
avoid ileus in the case ifthe pouch ruptures. Ileus may be both
harmful and bring great discomfort to the patient. The plural-
ity of volume filling object may satisfy the property of avoid-
ing ileus, due to each volume filling device’s individual size,
and as a plurality satisfy the property of filling the volume
required by of the treatment. Such treatment may require an
endoscope instrument with significant adoptions in order to
enable efficient and secure transportation of the volume fill-
ing devices into the pouch.

[0177] According to yet another embodiment, wherein the
instrument comprises a tubular member adapted to deliver a
plurality of spherical volume filling devices.

[0178] According to yet another embodiment, wherein the
tubular member has a cylindrical cross-section.

[0179] According to yet another embodiment, wherein the
instrument comprises a tubular member adapted to deliver a
plurality of polyedrical volume filling devices.

[0180] According to another embodiment, wherein the
tubular member has a polygonal cross-section.

[0181] According to another yet embodiment, wherein the
instrument comprises a conduit adapted to be inserted into a
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pouch created in the stomach tissue, and wherein the instru-
ment is adapted to deliver a solidifying fluid into the pouch
created in the stomach tissue through the conduit.

[0182] An instrument according to another embodiment,
wherein the instrument further comprises a tubular member
adapted to insert a plurality of volume filling devices and a
solidifying fluid into the pouch.

[0183] An instrument according to yet another embodi-
ment, wherein the elongated member comprises a tubular
member adapted to be inserted into a pouch created in the
stomach tissue, and wherein the instrument is adapted to
deliver an expandable volume filling device into the pouch
created in the stomach tissue through the tubular member.
[0184] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a conduit
adapted to inject a solidifying fluid into the expandable vol-
ume filling device.

[0185] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a tubular
member adapted to insert a plurality of volume filling devices
into the expandable volume filling device.

[0186] An instrument according to vet another embodi-
ment, wherein the instrument comprises a tubular member
adapted to deliver a plurality of spherical volume filling
devices.

[0187] According to another embodiment, wherein the
tubular member has a cylindrical cross-section.

[0188] According to yet another embodiment, wherein the
instrument comprises a tubular member adapted to deliver a
plurality of polyhedral volume filling devices.

[0189] According to yet another embodiment, wherein the
tubular member has a polygonal cross-section.

[0190] According to yet another embodiment, wherein the
instrument further comprises a tubular member adapted to
deliver a plurality of volume filling devices and a solidifying
fluid into the expandable volume filling device.

[0191] An instrument according to another embodiment,
wherein the plurality of volume filling devices are adapted to
be connected to each other to form an interconnected volume
filling device, after the plurality of volume filling devices
have been delivered into the pouch.

[0192] An instrument according to yet another embodi-
ment, wherein the instrument further comprises at least one
unit adapted to deliver fixating members, and wherein the
fixating members are adapted to penetrate at least one layer of
stomach tissue and one layer of esophagus or stomach tissue.
[0193] An instrument according to yet another embodi-
ment, wherein the instrument comprises at least one unit
adapted to deliver fixating members, and wherein the fixating
members are adapted to penetrate at least two layers of stom-
ach tissue and one layer of esophagus tissue.

[0194] An instrument according to yet another embodi-
ment, wherein the at least one unit is adapted to deliver a
fixating member in form of a staple or a suture.

[0195] According to another embodiment, wherein the at
least one unit is adapted to deliver a fixating member com-
prising a first and second state, wherein the fixating member
is adapted to, in the first state, penetrate tissue, and in the
second state, hinder the fixating member from penetrating
tissue.

[0196] According to yet another embodiment, wherein the
instrument comprises a fixation member insertion device and
a fixation member altering device, whetrein the fixation mem-
ber insertion device is adapted to insert the fixation member
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through the tissue, the fixation device being in the first state,
and wherein the fixation member altering device is adapted to
alter the state of the fixation member such that the fixation
member is placed in the second state.

[0197] According to yet another embodiment, wherein the
fixation member insertion device and/or the insertion mem-
ber altering device comprise an elongated member adapted to
house the fixation member.

[0198] According to yet another embodiment, wherein the
instrument further comprises at least one anvil member, and
wherein the unit is adapted to deliver the fixation member
such that the fixation member penetrates the tissue of the
esophagus and the tissue of the stomach and engages the anvil
member.

[0199] According to yet another embodiment, wherein the
anvil member is adapted to be positioned within the esopha-
gus.

[0200] An instrument according to another embodiment,
wherein the anvil member is adapted to be positioned within
the stomach.

[0201] An instrument according to yet another embodi-
ment, wherein the instrument is a gastroscopic instrument
adapted to be inserted into the esophagus and/or stomach
through the throat of the patient for operating on the esopha-
gus and/or stomach.

[0202] An instrument according to yet another embodi-
ment, wherein the instrument is a laparoscopic instrument
adapted to be inserted into the patient from the outside of the
patient into the abdominal cavity and further adapted to be
inserted into the esophagus and/or stomach through an open-
ing in the stomach and/or esophagus wall of the patient and
operate on the esophagus and/or stomach from the inside
thereof.

[0203] An instrument according to yet another embodi-
ment, wherein the instrument is a laparoscopic instrument
adapted to be inserted into the patient through a trocar from
the outside of the patient into the abdominal cavity and oper-
ate on the esophagus and/or stomach from the outside thereof.

[0204] An instrument according to yet another embodi-
ment, wherein the at least one unit is adapted to deliver
fixation members penetrating three layers of stomach tissue
and one layer of esophagus tissue, for fixating the three layers
of stomach tissue and one layer of esophagus tissue to each
other.

[0205] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to create the pouch of
stomach tissue, through the fixation of two layers of stomach
tissue to each other.

[0206] According to another embodiment, wherein the
instrument further comprises a cutting member adapted to
create an opening in the pouch from the inside ofthe stomach.

[0207] According to yet another embodiment, wherein the
unit is adapted to deliver fixation members penetrating two
layers of stomach tissue and one layer of esophagus tissue, for
fixating at least one of the two layers of stomach tissue and
one layer of esophagus tissue to each other.

[0208] According to yet another embodiment, wherein the
unit is adapted to deliver at least one fixation member pen-
etrating four layers of stomach tissue and one layer of esopha-
gus tissue, for fixating at least three layers of stomach tissue
and one layer of esophagus tissue to each other.
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[0209] According to yet another embodiment, wherein the
instrument is adapted to create the pouch of stomach tissue
through the fixation of two of the three layers of stomach
tissue.

[0210] According to yet another embodiment, wherein the
instrument comprises at least one operable joint, for enabling
the instrument to deliver the volume filling device to the
pouch, when the pouch is at least partly created of fundus
stomach tissue.

[0211] According to yet another embodiment, wherein the
instrument comprises at least two operable joints, for
enabling the instrument to deliver the volume filling deviceto
the pouch, when the pouch is at least partly created of fundus
stomach tissue.

[0212] According to yet another embodiment, wherein the
second joint is placed at a distance from the first operable
joint.

[0213] According to yet another embodiment, comprising a
unit delivering the fixating members, wherein the unit is
placed at a distance from the first operable joint.

[0214] An instrument according to another embodiment,
wherein the unit is placed at a distance from the second
operable joint.

[0215] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a tissue clos-
ing unit adapted to close an opening created in the pouch.
[0216] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a stomach
tissue pulling or pushing device adapted to hold and pull or
push a portion of the stomach tissue.

[0217] An instrument according to yet another embodi-
ment, wherein the stomach tissue pulling or pushing device is
adapted to engage the stomach tissue using a stomach tissue
penetrating member or a stomach clamping member.

[0218] An instrument according to yet another embodi-
ment, wherein the stomach tissue pulling or pushing device is
adapted to engage the stomach tissue using suction.

[0219] An instrument according to yet another embodi-
ment, wherein the stomach tissue pulling or pushing device is
adapted to engage the stomach tissue using a pressurized
fluid.

[0220] An instrument according to yet another embodi-
ment, wherein the stomach tissue pulling device is adapted to
pull the stomach tissue into an opening of a luminal space
inside of the instrument.

[0221] An instrument according to yet another embodi-
ment, wherein the area of a first cross-section of the luminal
space is larger than an area of a second parallel cross-section
placed in the opening of the luminal space, placed more
distally in the luminal space or distally in the instrument.
[0222] An instrument according to yet another embodi-
ment, wherein the unit is adapted to be placed more distal in
the instrument than the luminal space, such that the luminal
space creates a pouch when the at least one fixating member
is delivered.

[0223] An instrument according to yet another embodi-
ment, wherein a retractable portion is placed more proximal
than the unit, thus enabling the removal of the instrument after
the fixating members have been delivered.

[0224] An instrument according to yet another embodi-
ment, wherein the instrument comprises at least one operable
joint adapted to enable a first portion of the instrument to be
placed inside of the stomach in a position such that the layer



US 2012/0089157 Al

of stomach tissue and the layer of esophagus tissue are placed
between the first portion of the instrument and a second
portion of the instrument.

[0225] An instrument according to yet another embodi-
ment, wherein the unit is adapted to place the at least one
fixating member above the gastroesophageal junction.

[0226] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to place the at least
one fixating member above the gastroesophageal junction for
creating a tunnel between the esophagus and stomach above
the junction.

[0227] According to another embodiment, wherein the
instrument further comprises an operable joint for placing a
portion of the instrument inside of the stomach above the
gastroesophageal junction in relation to the cranial-caudal
axis of the patient.

[0228] According to yet another embodiment, wherein the
instrument is adapted to create a pouch and place at least one
first fixating member for creating the pouch, and wherein the
instrument is adapted to place at least one second fixating
member for creating the pouch, such that the at least one
second fixating member intersects the at least one first fixat-
ing member.

[0229] According to yet another embodiment, wherein the
instrument is adapted to place the at least one second fixating
member perpendicularly to the at least one first fixating mem-
ber.

[0230] According to yet another embodiment, wherein the
instrument further comprises a second unit adapted to deliver
a second fixating member, wherein the first and second units
are adapted to be arranged such that the first unit can deliver
the first fixating member at a first point along a first esophagus
surface length axis substantially parallel to the esophagus
center axis, and wherein the second unit is adapted to be
arranged such that the second unit can deliver the second
fixating member at a second point along a second esophagus
surface length axis substantially parallel to the first esophagus
surface length axis and the esophagus center axis center,
wherein the first esophagus surface length axis is positioned
at a distance from the second esophagus surface length axis,
radially in relation to the esophagus center axis.

[0231] According to yet another embodiment, wherein the
first and second units are adapted to deliver the first and
second fixating member substantially simultaneously or in a
sequence.

[0232] According to yet another embodiment, wherein the
first and/or second units are adapted to deliver a fixating
member in form of a staple or suture.

[0233] An endoscopic instrument according to another
embodiment, wherein the instrument comprises at least one
unit adapted to deliver fixating members for penetrating at
least two layers of stomach tissue, wherein the instrument is
adapted to place the fixating members for creating a substan-
tially closed space surrounded by stomach wall, wherein the
instrument has a shape to allow it to place the fixating mem-
bers in the stomach wall creating a pouch of stomach wall
including the closed space.

[0234] Creating aclosed space surrounded by stomach wall
may be less invasive compared to other methods of creating a
hollow pouch from stomach tissue.

[0235] According to another embodiment, wherein the
instrument is adapted to fixate a pouch formed as a tobacco
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pouch presenting a neck part of the pouch being wrinkled
back and forth to create the closed space, when the instrument
being used on stomach tissue.

[0236] Further, a pouch having the form of a tobacco pouch
may enable sequenced method and procedure for creating the
pouch substantially having the intended size. Further, the
sequenced method may be more efficient to the endoscopist
and lessen the risk of human error in the treatment.

[0237] According to yet another embodiment, wherein the
instrument is adapted to fixate a pouch formed as a flat folded
pouch with the fixating members placed in a curve to create
the closed space, when the instrument being used on stomach
tissue.

[0238] According to yet another embodiment, wherein the
instrument is adapted to predefine the pouch using vacuum
suction for sucking the pouch into a predefined shape, when
placing the fixating members and the instrument being used
on stomach tissue.

[0239] According to yet another embodiment, wherein the
instrument is adapted to predefine the pouch by clamping and
pulling or pushing the stomach wall into a pre fixating pouch
shape, when placing the fixating members and the instrument
being used on stomach tissue.

[0240] According to yet another embodiment, wherein the
instrument is adapted to deliver a fixating member in form of
a staple or suture.

[0241] According to yet another embodiment, comprising
at least one unit is adapted to deliver a fixating member
comprising a first and second state, wherein the fixating mem-
ber is adapted to, in the first state, penetrate tissue, and in the
second state, hinder the fixating member from penetrating
tissue.

[0242] An instrument according to another embodiment,
wherein the instrument comprises a fixation member inser-
tion device and a fixation member altering device, wherein
the fixation member insertion device is adapted to insert the
fixation member through the tissue, the fixation device being
in the first state, and wherein the fixation member altering
device is adapted to alter the state of the fixation member such
that the fixation member is placed in the second state.
[0243] An instrument according to yet another embodi-
ment, wherein the fixation member insertion device and/or
the insertion member altering device comprises an elongated
member adapted to house the fixation member.

[0244] An instrument according to yet another embodi-
ment, wherein the instrument further comprises at least one
anvil member, and wherein the unit is adapted to deliver the
fixation member such that the fixation member penetrates the
tissue of the stomach and engages the anvil member.

[0245] An instrument according to yet another embodi-
ment, wherein the anvil member is adapted to be positioned
within or outside the stomach.

[0246] An instrument according to yet another embodi-
ment, wherein the instrument is a gastroscopic instrument
adapted to be inserted into the stomach via the throat and
esophagus of the patient and operate on the stomach passing
the inside thereof.

[0247] An instrument according to yet another embodi-
ment, wherein the instrument is a laparoscopic instrument
adapted to be inserted into the patient from the outside of the
patient into the abdominal cavity and further adapted to be
inserted into stomach through an incision opening in the
stomach wall of the patient and operate on the stomach from
the inside thereof.
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[0248] An instrument according to yet another embodi-
ment, wherein the instrument is a laparoscopic instrument
adapted to be inserted into the patient through a trocar from
the outside of the patient into the abdominal cavity and oper-
ate on the stomach from the outside thereof.

[0249] According to another embodiment, wherein the
instrument is adapted to deliver fixation members penetrating
three layers of stomach tissue and one layer of esophagus
tissue, for fixating the three layers of stomach tissue and one
layer of esophagus tissue to each other.

[0250] According to yet another embodiment, wherein the
instrument is adapted to create a pouch of stomach tissue,
through the fixation of two layers of stomach tissue.

[0251] According to yet another embodiment, wherein the
instrument is adapted to create the pouch around a volume
filling device placed in contact with the stomach tissue.
[0252] According to yet another embodiment, wherein the
instrument further comprises a cutting member adapted to
create an opening in the pouch from the inside ofthe stomach.
[0253] According to yet another embodiment, wherein the
unit is adapted to deliver fixation members penetrating two
layers of stomachtissue and one layer of esophagus tissue, for
fixating at least one of the two layers of stomach tissue and
one layer of esophagus tissue to each other.

[0254] According to yet another embodiment, wherein the
unit is adapted to deliver at least one fixation member pen-
etrating four layers of stomach tissue and one layer of esopha-
gus tissue, for fixating at least three layers of stomach tissue
and one layer of esophagus tissue to each other.

[0255] An instrument according to another embodiment,
wherein the instrument is adapted to create a pouch of stom-
ach tissue, through the fixation of two of the three layers of
stomach tissue.

[0256] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to create the pouch
around a volume filling device placed in contact with the
stomach tissue.

[0257] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a cutting
member adapted to create an opening in the pouch from the
outside of the stomach.

[0258] An instrument according to yet another embodi-
ment, wherein the instrument is further adapted to insert a
volume filling device in the pouch, afier the creation of the
pouch.

[0259] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to insert a volume
filling device comprising a solidifying liquid.

[0260] According to another embodiment, wherein the
instrument comprises a conduit adapted to be inserted into the
pouch created in the stomach tissue, wherein the instrument is
adapted to deliver the solidifying fluid into the pouch through
the conduit.

[0261] According to yet another embodiment, wherein the
instrument comprises at least one operable joint, for enabling
the instrument to deliver the solidifying liquid to the pouch.
[0262] The According to yet another embodiment, wherein
the instrument is adapted to insert a volume filling device
comprising a plurality of volume filling devices.

[0263] According to yet another embodiment, wherein the
plurality of volume filling devices are adapted to be con-
nected to each other to form an interconnected volume filling
device, after the plurality of volume filling devices have been
inserted into the pouch.
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[0264] According to yet another embodiment, wherein the
instrument further comprises a tubular member adapted to be
inserted into the pouch created of the stomach tissue, wherein
the instrument is adapted to deliver the plurality of volume
filling devices into the pouch created of the stomach tissue
through the tubular member.

[0265] An instrument according to another embodiment,
wherein the instrument comprises at least one operable joint,
for enabling the instrument to deliver the plurality of volume
filling devices to the pouch, when the pouch is created of
fundus stomach tissue or stomach tissue in general.

[0266] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to insert a volume
filling device comprising an expandable volume filling
device.

[0267] An instrument according to vet another embodi-
ment, wherein the instrument is adapted to fill the expandable
volume filling device with a solidifying liquid.

[0268] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to fill the expandable
volume filling device with a plurality of volume filling
devices.

[0269] According to another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising a combination of: aplurality of volume filling devices,
and a solidifying liquid.

[0270] According to yet another embodiment, wherein the
instrument further comprises an elongated tubular member
adapted to enable the volume filling device to pass through
the tubular member and into the pouch.

[0271] According to yet another embodiment, wherein the
tubular member is adapted to be inserted into the pouch
created by the stomach tissue, for enabling the insertion of the
volume filling device through the tubular member.

[0272] An instrument according to another embodiment,
wherein the instrument further comprises a tissue closing unit
adapted to close the opening created in the pouch.

[0273] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a stomach
tissue pulling or pushing device adapted to hold and pull or
push a portion of the stomach tissue.

[0274] An instrument according to yet another embodi-
ment, wherein the stomach tissue pulling or pushing device is
adapted to engage the stomach tissue using a stomach tissue
penetrating member or a stomach clamping member.

[0275] According to another embodiment, wherein the
stomach tissue pulling or pushing device is adapted to engage
the stomach tissue using suction.

[0276] According to yet another embodiment, wherein the
stomach tissue pulling device is adapted to pull the stomach
tissue into an opening of a luminal space inside of the instru-
ment.

[0277] According to yet another embodiment, wherein the
area of a first cross-section of the luminal space is larger than
an area of a second parallel cross-section placed in the open-
ing of the luminal space, placed more distally in the luminal
space or distally in the instrument.

[0278] According to yet another embodiment, wherein the
luminal space is placed more distal in the instrument than a
unit delivering the fixating member, such that the luminal
space creates a pouch when the at least one fixating member
is delivered.

[0279] According to yet another embodiment, comprising
two portions of the instrument, wherein the instrument com-
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prises at least one operable joint adapted to enable a first
portion of the instrument to be placed inside of the stomach
and a second portion to be placed outside the stomach in a
position such that the two layers of stomach tissue are placed
between the first portion of the instrument and the second
portion of the instrument.

[0280] An instrument according to another embodiment,
wherein the first and second portions are adapted to place the
fixating members.

[0281] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to place the fixating
members above the gastroesophageal junction for creating a
tunnel between the esophagus and stomach above the junc-
tion.

[0282] An instrument according to yet another embodi-
ment, wherein the instrument further comprises an operable
joint for placing the portion of the instrument inside of the
stomach.

[0283] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to place the at least
one second fixating member perpendicularly to the at least
one first fixating member.

[0284] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to create a pouch and
place at least one first fixating member for creating the pouch,
and wherein the instrument is adapted to place at least one
second fixating member for creating the pouch, such that the
at least one second fixating member intersects the at least one
first fixating member.

[0285] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to place the at least
one second fixating member perpendicularly to the at least
one first fixating member.

[0286] According to another embodiment, wherein a
retractable portion is placed more proximal than the unit, thus
enabling the removal of the instrument after the fixating
members have been delivered.

[0287] According to yet another embodiment, wherein the
instrument comprises at least one operable joint, for enabling
the instrument to create the pouch.

[0288] According to yet another embodiment, wherein the
instrument comprises at least one further second operable
joint, for enabling the instrument to creating the pouch.
[0289] According to yet another embodiment, wherein the
second joint is placed at a distance from the first operable
joint.

[0290] According to yet another embodiment, comprising a
unit delivering the fixating members, wherein the unit is
placed at a distance from the first operable joint.

[0291] According to yet another embodiment, wherein the
unit is placed at a distance from the second operable joint.
[0292] An instrument, according to one embodiment, for
attaching at least two layers of human tissue, wherein the
instrument comprises at least one unit adapted to deliver
fixating members in a row for penetrating at least part of the
at least two layers of tissue and adapted to having different
fixating members penetrating into the tissue in the row with at
least two different depths. This method configuration may be
less invasive and may further decrease the risk of post-treat-
ment problems to the patient. Human tissue is of varying
thickness. Thus, fixating elements of varying depths may be
more suited for its purpose in some cases.

[0293] According to another embodiment, wherein the at
least one instrument is adapted to deliver fixating members
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for attaching at least two layers of human tissue during a first
part of the row penetrating with a first depth into the tissue and
attaching three or more layers of tissue during a second part of
the row with the fixating members penetrating the second part
or more parts of the row with a second and larger depth into
the tissue to be able to attach the three or more layers of tissue.
[0294] According to yet another embodiment, wherein the
at least one instrument is adapted to attach four or five layers
of tissue during a second part or more parts of the row.
[0295] According to yet another embodiment, wherein the
at least one instrument is adapted to attach at least two layers
of stomach tissue during a first part of the row penetrating the
fixating members with a first depth into the tissue and further
adapted to attach one layer of esophageal tissue to the at least
two layers of stomach tissue during a second part or more
parts of the row with the fixating members penetrating the
second part or more parts of the row with a second and larger
depth into the tissue to be able to attach the one layer esoph-
ageal tissue to the at least two layers of stomach tissue.
[0296] An instrument according to another embodiment,
wherein the at least one instrument is adapted to attach the one
layer esophageal tissue to three layers of stomach tissue.
[0297] An instrument according to yet another embodi-
ment, wherein the at least one instrument is adapted to attach
the one layer esophageal tissue to four layers of stomach
tissue.

[0298] An instrument according to yet another embodi-
ment, wherein the at least one instrument is adapted to attach
the one layer esophageal tissue to at least two layers of stom-
ach tissue above the gastroesophageal junction and above the
cardia sphincter.

[0299] An instrument according to yet another embodi-
ment, wherein the at least one instrument comprising a unit
adapted to deliver fixating members for attaching four layers
of stomach tissue to each other, wherein the instrument is
adapted to attach two layers of the stomach serosa and two
plus two layers of stomach mucosa to each other.

[0300] An instrument, according to another embodiment,
for attaching stomach tissue, comprising a unit adapted to
deliver fixating members for attaching a first two layers of
stomach tissue to each other facing serosa against serosa,
wherein the instrument is adapted to clamp totally four layers
of stomach tissue to each other including the first two layers,
wherein the instrument is adapted to, when attaching the two
layers serosa to serosa, clamping the other two layers of
stomach tissue one layer on each side of the first two layers
thereby facing stomach mucosa to mucosa on each side of the
first two layers, wherein the fixating members only attach the
first inner stomach layers serosa to serosa. One possible effect
of attaching tissue such two layers is facing each other serosa
against serosa could be the increased durability of the tissue
attachment. Thus, this instrument may be less invasive.
[0301] According to yet another embodiment, wherein the
instrument comprises at least one unit adapted to deliver
fixating members, and wherein the fixating members are
adapted to penetrate three layers of stomach tissue and one
layer of esophagus tissue, wherein the instrument is adapted
to place the fixating members above the gastro-esophageal
junction for attaching the esophagus and stomach above the
Jjunction, wherein the at least one unit comprising an esopha-
gus part adapted to be placed in the esophagus and a stomach
part adapted to be placed in the stomach, wherein the stomach
and esophagus part is adapted to place the fixating member
substantially between themselves with a row of fixating mem-
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bers, wherein the instrument is adapted to have a part of the
instrument including the esophagus part of the unit inserted
into the esophagus via the stomach cavity and a stomach part
of the instrument including the stomach part of the unit
inserted into the stomach cavity from the throat, wherein the
instrument has a shape and comprising a joint to allow it to be
directed to reach a position both in the esophagus and the
stomach such that at least one fixating member will attach the
outer serosa of the stomach wall to the outer esophagus wall
above the gastro-esophageal junction, wherein the instrument
is adapted to place, at the two ends of the row of fixating
members, fixating members with a shorter depth going into
the stomach tissue consisting of two layers of stomach tissue
therein. An instrument adopted to perform such procedure
may lessen the invasiveness and the risk of human error
related to the procedure. An instrument adopted to perform
such procedure may further increase the speed and precision
of the endoscopist.

[0302] An instrument according to another embodiment,
wherein the esophageal part of the unit is located at a distance
from the joint being larger than a distance between the cor-
responding inner folded most caudal part of the stomach in
the region of the angle of His and the cranial edge of the cardia
sphincter, and wherein the stomach part of the instrument has
a distance from the stomach part of the unit to the end of the
instrument being smaller than the distance between the cra-
nial edge of the cardia sphincter and the inner cranial roof of
the stomach fundus cavity, at the position of the instrument
when placed in the stomach. This embodiment of the instru-
ment may enable a treatment where on possible effect is to
decrease the risks of patient discomfort and related problems
in emptying the stomach of content through vomiting or
eructation. Thus this method may restore the function of the
cardia closing sphincter muscle to a greater extent.

[0303] An instrument according to yet another embodi-
ment, wherein the instrument is an instrument for treating
reflux disease, wherein the instrument comprises: a first unit
adapted to deliver a first fixating member for fixating the
esophagus tissue to the stomach tissue, and a second unit
adapted to deliver a second fixating member, wherein the first
and second units are adapted to be arranged such that the first
unit can deliver the first fixating member at a first point along
a first esophagus surface length axis substantially parallel to
the esophagus center axis, and wherein the second unit is
adapted to be arranged such that the second unit can deliver
the second fixating member at a second point along a second
esophagus surface length axis substantially parallel to the first
esophagus surface length axis and the esophagus center axis
center, wherein the first esophagus surface length axis is
positioned at a distance from the second esophagus surface
length axis, radially in relation to the esophagus center axis.

[0304] An instrument according to yet another embodi-
ment, wherein the instrument is a laparoscopic instrument
adapted to be inserted into the patient from the outside of the
patient into the abdominal cavity and further adapted to be
inserted into stomach through an incision opening in the
stomach wall of the patient and operate on the stomach from
the inside thereof.

[0305] An instrument according to yet another embodi-
ment, wherein the instrument is a laparoscopic instrument
adapted to be inserted into the patient from the outside of the
patient into the abdominal cavity and operate on the stomach
from the outside thereof.
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[0306] An instrument according to yet another embodi-
ment, wherein the laparoscopic instrument is adapted to be
inserted into the patient through a trocar from the outside of
the patient into the abdominal cavity.

[0307] An instrument according to yet another embodi-
ment, wherein the instrument is a gastroscopic instrument
adapted to be inserted into the patient from the throat of the
patient into the stomach cavity and operate on the stomach
from the inside thereof.

[0308] An instrument according to yet another embodi-
ment, wherein the instrument is a gastroscopic instrument
adapted to be inserted into the patient from the throat of the
patient into the stomach cavity and further penetrating the
stomach wall entering into the abdominal cavity and operat-
ing on the stomach from the outside thereof.

[0309] An instrument according to yet another embodi-
ment, wherein the unit is adapted to deliver at least one
fixating members for fixating the stomach tissue without pen-
etrating the mucosa layer of the stomach wall.

[0310] An instrument according to yet another embodi-
ment, wherein the instrument is an instrument for treating
obesity adapted to substantially reduce the volume of the
stomach cavity.

[0311] An instrument according to yet another embodi-
ment, wherein the unit is adapted to clamp four layers of
stomach for creating a pouch of stomach wall from the out-
side of the stomach with a closed space within the pouch, and
adapted to deliver at least one fixating members for fixating
the stomach tissue penetrating only two muscular layers of
the stomach wall.

[0312] An instrument according to yet another embodi-
ment, wherein the instrument comprises at least one unit
adapted to deliver fixating members for penetrating at least
two layers of stomach tissue, wherein the instrument is
adapted to place the fixating members for creating a substan-
tially closed space surrounded by stomach wall, wherein the
instrument has a shape to allow it to place the fixating mem-
bers in the stomach wall creating a pouch of stomach wall
including the closed space.

[0313] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to fixate a pouch
formed as atobacco pouch presenting a neck part of the pouch
being wrinkled back and forth to create the closed space,
when the instrument is being used on stomach tissue.

[0314] According to another embodiment, wherein the
instrument is adapted to fixate a pouch formed as a flat folded
pouch with the fixating members placed in a curve to create
the closed space, when the instrument being used on stomach
tissue.

[0315] According to yet another embodiment, wherein the
instrument is adapted to predefine the pouch using vacuum
suction for sucking the pouch into a predefined shape, when
placing the fixating members and the instrument being used
on stomach tissue.

[0316] According to yet another embodiment, wherein the
instrument is adapted to predefine the pouch by clamping and
pulling or pushing the stomach wall into a pre fixating pouch
shape, when placing the fixating members and the instrument
being used on stomach tissue.

[0317] According to yet another embodiment, wherein the
instrument is adapted to deliver a fixating member in form of
a staple or suture.

[0318] According to yet another embodiment, comprising
at least one unit is adapted to deliver a fixating member
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comprising a firstand second state, wherein the fixating mem-
ber is adapted to, in the first state, penetrate tissue, and in the
second state, hinder the fixating member from penetrating
tissue.

[0319] According to yet another embodiment, wherein the
instrument comprises a fixation member insertion device and
a fixation member altering device, wherein the fixation mem-
ber insertion device is adapted to insert the fixation member
through the tissue, the fixation device being in the first state,
and wherein the fixation member altering device is adapted to
alter the state of the fixation member such that the fixation
member is placed in the second state.

[0320] According to yet another embodiment, wherein the
fixation member insertion device and/or the insertion mem-
ber altering device comprise an elongated member adapted to
house the fixation member.

[0321] An instrument according to another embodiment,
wherein the instrument further comprises at least one anvil
member, and wherein the unit is adapted to deliver the fixation
member such that the fixation member penetrates the tissue of
the stomach and engages the anvil member.

[0322] An instrument according to yet another embodi-
ment, wherein the anvil member is adapted to be positioned
within or outside the stomach.

[0323] An instrument according to yet another embodi-
ment, wherein the instrument is a gastroscopic instrument
adapted to be inserted into the stomach via the throat and
esophagus of the patient and operate on the stomach passing
the inside thereof.

[0324] An instrument according to yet another embodi-
ment, wherein the instrument is a laparoscopic instrument
adapted to be inserted into the patient from the outside of the
patient into the abdominal cavity and further adapted to be
inserted into stomach through an incision opening in the
stomach wall of the patient and operate on the stomach from
the inside thereof.

[0325] An instrument according to yet another embodi-
ment, wherein the instrument is a laparoscopic instrument
adapted to be inserted into the patient through a trocar from
the outside of the patient into the abdominal cavity and oper-
ate on the stomach from the outside thereof.

[0326] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to deliver fixation
members penetrating three layers of stomach tissue and one
layer of esophagus tissue, for fixating the three layers of
stomach tissue and one layer of esophagus tissue to each
other.

[0327] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to create a pouch of
stomach tissue, through the fixation of two layers of stomach
tissue.

[0328] According to another embodiment, wherein the
instrument is adapted to create the pouch around a volume
filling device placed in contact with the stomach tissue.
[0329] According to yet another embodiment, wherein the
instrument further comprises a cutting member adapted to
create an opening in the pouch from the inside of the stomach.
[0330] According to yet another embodiment, wherein the
unit is adapted to deliver fixation members penetrating two
layers of stomach tissue and one layer of esophagus tissue, for
fixating at least one of the two layers of stomach tissue and
one layer of esophagus tissue to each other.

[0331] According to yet another embodiment, wherein the
unit is adapted to deliver at least one fixation member pen-
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etrating four layers of stomach tissue and one layer of esopha-
gus tissue, for fixating at least three layers of stomach tissue
and one layer of esophagus tissue to each other.

[0332] According to yet another embodiment, wherein the
instrument is adapted to create a pouch of stomach tissue,
through the fixation of two of the three layers of stomach
tissue.

[0333] According to yet another embodiment, wherein the
instrument is adapted to create the pouch around a volume
filling device placed in contact with the stomach tissue.
[0334] According to yet another embodiment, wherein the
instrument further comprises a cutting member adapted to
create an opening in the pouch from the outside of the stom-
ach.

[0335] According to yet another embodiment, wherein the
instrument is further adapted to insert a volume filling device
in the pouch, after the creation of the pouch.

[0336] According to yet another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising a solidifying liquid.

[0337] The instrument according to claim 45, wherein the
instrument comprises a conduit adapted to be inserted into the
pouch created in the stomach tissue, wherein the instrument is
adapted to deliver the solidifving fluid into the pouch through
the conduit.

[0338] An instrument according to another embodiment,
wherein the instrument comprises at least one operable joint,
for enabling the instrument to deliver the solidifying liquid to
the pouch.

[0339] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to insert a volume
filling device comprising a plurality of volume filling devices.
[0340] An instrument according to yet another embodi-
ment, wherein the plurality of volume filling devices are
adapted to be connected to each other to form an intercon-
nected volume filling device, after the plurality of volume
filling devices have been inserted into the pouch.

[0341] An instrument according to yet another embodi-
ment, wherein the instrument further comprises a tubular
member adapted to be inserted into the pouch created of the
stomach tissue, wherein the instrument is adapted to deliver
the plurality of volume filling devices into the pouch created
of the stomach tissue through the tubular member.

[0342] An instrument according to yet another embodi-
ment, wherein the instrument comprises at least one operable
joint, for enabling the instrument to deliver the plurality of
volume filling devices to the pouch, when the pouch s created
of fundus stomach tissue or stomach tissue in general.
[0343] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to insert a volume
filling device comprising an expandable volume filling
device.

[0344] According to another embodiment, wherein the
instrument is adapted to fill the expandable volume filling
device with a solidifying liquid.

[0345] According to yet another embodiment, wherein the
instrument is adapted to fill the expandable volume filling
device with a plurality of volume filling devices.

[0346] According to yet another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising a combination of: a plurality of volume filling devices,
and a solidifying liquid.

[0347] According to yet another embodiment, wherein the
instrument further comprises an elongated tubular member
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adapted to enable the volume filling device to pass through
the tubular member and into the pouch.

[0348] According to yet another embodiment, wherein the
tubular member is adapted to be inserted into the pouch
created by the stomach tissue, for enabling the insertion of the
volume filling device through the tubular member.

[0349] The According to yet another embodiment, wherein
the instrument further comprises a tissue closing unit adapted
to close the opening created in the pouch.

[0350] According to yet another embodiment, wherein the
instrument further comprises a stomach tissue pulling or
pushing device adapted to hold and pull or push a portion of
the stomach tissue.

[0351] According to yet another embodiment, wherein the
stomach tissue pulling or pushing device is adapted to engage
the stomach tissue using a stomach tissue penetrating mem-
ber or a stomach clamping member.

[0352] According to yet another embodiment, wherein the
stomach tissue pulling or pushing device is adapted to engage
the stomach tissue using suction.

[0353] An instrument according to another embodiment,
wherein the stomach tissue pulling device is adapted to pull
the stomach tissue into an opening of a luminal space inside of
the instrument.

[0354] An instrument according to yet another embodi-
ment, wherein the area of a first cross-section of the luminal
space is larger than an area of a second parallel cross-section
placed in the opening of the luminal space, placed more
distally in the luminal space or distally in the instrument.

[0355] An instrument according to yet another embodi-
ment, wherein the luminal space is placed more distal in the
instrument than a unit delivering the fixating member, such
that the luminal space creates a pouch when the at least one
fixating member is delivered.

[0356] An instrument according to yet another embodi-
ment, comprising two portions of the instrument, wherein the
instrument comprises at least one operable joint adapted to
enable a first portion of the instrument to be placed inside of
the stomach and a second portion to be placed outside the
stomach in a position such that the two layers of stomach
tissue are placed between the first portion of the instrument
and the second portion of the instrument.

[0357] An instrument according to yet another embodi-
ment, wherein the first and second portions are adapted to
place the fixating members.

[0358] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to place the fixating
members above the gastroesophageal junction for creating a
tunnel between the esophagus and stomach above the junc-
tion.

[0359] An instrument according to yet another embodi-
ment, wherein the instrument further comprises an operable
joint for placing the portion of the instrument inside of the
stomach.

[0360] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to place the at least
one second fixating member perpendicularly to the at least
one first fixating member.

[0361] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to create a pouch and
place at least one first fixating member for creating the pouch,
and wherein the instrument is adapted to place at least one
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second fixating member for creating the pouch, such that the
at least one second fixating member intersects the at least one
first fixating member.

[0362] An instrument according to yet another embodi-
ment, wherein the instrument is adapted to place the at least
one second fixating member perpendicularly to the at least
one first fixating member.

[0363] An instrument according to yet another embodi-
ment, wherein a retractable portion is placed more proximal
than the unit, thus enabling the removal of the instrument after
the fixating members have been delivered.

[0364] An instrument according to yet another embodi-
ment, wherein the instrument comprises at least one operable
joint, for enabling the instrument to create the pouch.

[0365] An instrument according to yet another embodi-
ment, wherein the instrument comprises at least one further
second operable joint, for enabling the instrument to creating
the pouch.

[0366] An instrument according to yet another embodi-
ment, wherein the second joint is placed at a distance from the
first operable joint.

[0367] An instrument according to yet another embodi-
ment, comprising a unit delivering the fixating members,
wherein the unit is placed at a distance from the first operable
joint.

[0368] An instrument according to yet another embodi-
ment, wherein the unit is placed at a distance from the second
operable joint.

[0369] An instrument according to yet another embodi-
ment, wherein the instrument further comprises at least one
anvil member or a unit for delivering fixation members placed
on; a separate gastro-esophageal tube or esophageal tube or a
gastroscope adapted to be placed in the esophagus with the
unit above the cardia, wherein the instrument is adapted to be
introduced into the abdominal cavity for clamping on both
sides of the esophagus at the position of the unit and wherein
the unit is adapted to be involved in the fixation of stomach
tissue to the right wall of the esophageal tissue, when the
instrument deliver the fixation member such that the fixation
member penetrates the tissue of the stomach and the tissue of
the right wall of the esophagus and engages with the unit for
attaching stomach and esophageal tissue above the cardia
sphincter.

[0370] According to another embodiment, wherein the
instrument is an instrument for treating reflux disease,
wherein the instrument comprises:

[0371] afirst elongated member comprising a first part of a
unit mounted on the elongated member for engaging in place-
ment of fixating members, wherein the elongated member
and first part of the unit is adapted to be placed in the esopha-
gus for engaging in the fixating member fixating the esopha-
gus tissue to the stomach tissue, and a second elongated
member spaced apart from the first elongated member com-
prising a second part of the unit for engaging in placement of
fixating members, wherein the second elongated member is
adapted to be placed in the abdominal cavity outside of the
stomach and further adapted to clamp the esophagus from the
outside thereof including stomach tissue from the outside
thereof, at the position of the first part of the unit placed above
the cardia sphincter and below the diaphragm muscle,
wherein the unit, having the second and the first part in a
predefined position in relation to each other, is adapted to
engage with and deliver the fixating members.
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[0372] According to yet another embodiment, wherein the
instrument comprises: a first elongated member comprising a
first part of a unit mounted on the first elongated member and
asecond elongated member comprising a second part of a unit
mounted on the second elongated member, for engaging in
placement of one or more fixating members, wherein the
elongated members is adapted to be placed in the abdominal
cavity outside of the stomach and further adapted to clamp the
esophagus from the outside thereof including clamping the
stomach fundus tissue from the outside thereof, at the position
of the esophagus above the cardia sphincter and below the
diaphragm muscle, wherein the unit, when having the second
and the first part in a predefined position in relation to each
other, is adapted to engage with and deliver the fixating mem-
bers for attaching and fixating the folded stomach fundus wall
including two layers of stomach fundus wall to one layer of
esophagus wall, wherein the instrument is adapted to deliver
the one or more fixating member with a depth attaching only
one layer of the two clamped layers of esophageal tissue.
[0373] An instrument, according to another embodiment,
for attaching the esophagus to the stomach, wherein the
instrument further comprises at least one anvil member or a
unit for delivering fixation members placed on a separate
gastro-esophageal tube or esophageal tube or a gastroscope
adapted to be placed in the esophagus with the unit above the
cardia, wherein the instrument is adapted to be introduced
into the abdominal cavity for clamping on both sides of the
esophagus at the position of the unit and wherein the unit is
adapted to be involved in the fixation of stomach tissue to the
right wall of the esophageal tissue, when the instrument
deliver the fixation member such that the fixation member
penetrates the tissue of the stomach and the tissue of the right
wall of the esophagus and engages with the unit for attaching
stomach and esophageal tissue above the cardia sphincter.
Such instrument may enable the endoscopist to perform a
treatment comprising a plurality of steps in a more efficient
manner. Such instrument may further enable the endoscopist
to decrease risk of human error and may further enable the
endoscopist, to deliver the fixation members more accurately
at the intended positions-

[0374] An instrument, according to another embodiment,
for attaching esophagus to stomach tissue, wherein the instru-
ment is an instrument for treating reflux disease, wherein the
instrument comprises:

[0375] a first elongated member comprising a first part of a
unit mounted on the elongated member for engaging in place-
ment of fixating members, wherein the elongated member
and first part of the unit is adapted to be placed in the esopha-
gus for engaging in the fixating member fixating the esopha-
gus tissue to the stomach tissue, and

[0376] a second elongated member spaced apart from the
first elongated member comprising a second part of the unit
for engaging in placement of fixating members, wherein the
second elongated member is adapted to be placed in the
abdominal cavity outside of the stomach and further adapted
to clamp the esophagus from the outside thereof including
stomach tissue from the outside thereof, at the position of the
first part of the unit placed above the cardia sphincter and
below the diaphragm muscle, wherein the unit, having the
second and the first part in a predefined position in relation to
each other, is adapted to engage with and deliver the fixating
members.

[0377] An instrument, according to yet another embodi-
ment, for treating reflux disease, wherein the instrument com-
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prises: a first elongated member comprising a first part of a
unit mounted on the first elongated member and a second
elongated member comprising a second part of a unit
mounted on the second elongated member, for engaging in
placement of one or more fixating members, wherein the
elongated members is adapted to be placed in the abdominal
cavity outside of the stomach and further adapted to clamp the
esophagus from the outside thereof including clamping the
stomach fundus tissue from the outside thereof, at the position
of the esophagus above the cardia sphincter and below the
diaphragm muscle, wherein the unit, when having the second
and the first part in a predefined position in relation to each
other, 1s adapted to engage with and deliver the fixating mem-
bers for attaching and fixating the folded stomach fundus wall
including two layers of stomach fundus wall to one layer of
esophagus wall, wherein the instrument is adapted to deliver
the one or more fixating member with a depth attaching only
one layer of the two clamped layers of esophageal tissue.
[0378] An instrument, according to another embodiment,
for creating a pouch in the stomach from the outside thereof,
comprising at least one pulling member for pulling the instru-
ment into the stomach wall from the outside thereof pre
shaping a pouch or impression in the stomach wall, wherein
the instrument further comprising a clamping member to
clamp the stomach wall to complete the pouch or pre shaping
a closure of the impression, wherein the instrument further
comprising one or more fixating members adapted to fixate a
closure of the pouch or stomach impression to fulfill the
pouch creation when the instrument is used in the abdominal
cavity.

[0379] An instrument according to yet another embodi-
ment, wherein when the pulling member comprises a vacuum
suction to hold the pouch or impression in place.

[0380] According to another embodiment, wherein the lap-
aroscopic instrument is adapted to be inserted into the patient
through a trocar from the outside of the patient into the
abdominal cavity.

[0381] According to yet another embodiment, wherein the
unit is adapted to deliver at least one fixating members for
fixating the stomach tissue without penetrating the mucosa
layer of the stomach wall.

[0382] According to yet another embodiment, wherein the
instrument is an instrument for treating obesity adapted to
substantially reduce the volume of the stomach cavity.
[0383] According to yet another embodiment, wherein the
unit is adapted to clamp four layers of stomach for creating a
pouch of stomach wall from the outside of the stomach with
aclosed space within the pouch, and adapted to deliver at least
one fixating members for fixating the stomach tissue penetrat-
ing only two muscular layers of the stomach wall.

[0384] According to yet another embodiment, wherein the
instrument comprises at least one unit adapted to deliver
fixating members for penetrating at least two layers of stom-
ach tissue, wherein the instrument is adapted to place the
fixating members for creating a substantially closed space
surrounded by stomach wall, wherein the instrument has a
shape to allow it to place the fixating members in the stomach
wall creating a pouch of stomach wall including the closed
space.

[0385] According to yet another embodiment, wherein the
instrument is adapted to fixate a pouch formed as a tobacco
pouch presenting a neck part of the pouch being wrinkled
back and forth to create the closed space, when the instrument
is being used on stomach tissue.
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[0386] According to yet another embodiment, wherein the
instrument is adapted to fixate a pouch formed as a flat folded
pouch with the fixating members placed in a curve to create
the closed space, when the instrument being used on stomach
tissue.

[0387] The instrument according to another embodiment,
wherein the instrument is adapted to predefine the pouch
using vacuum suction for sucking the pouch into a predefined
shape, when placing the fixating members and the instrument
being used on stomach tissue.

[0388] The instrument according to yet another embodi-
ment, wherein the instrument is adapted to predefine the
pouch by clamping and pulling or pushing the stomach wall
into a pre fixating pouch shape, when placing the fixating
members and the instrument being used on stomach tissue.
[0389] The instrument according to yet another embodi-
ment, wherein the instrument is adapted to deliver a fixating
member in form of a staple or suture.

[0390] The instrument according to yet another embodi-
ment, wherein the instrument is adapted to create a pouch of
stomach tissue, through the fixation of two layers of stomach
tissue.

[0391] The instrument according to yet another embodi-
ment, wherein the instrument is adapted to create the pouch
around a volume filling device placed in contact with the
stomach tissue.

[0392] The instrument according to yet another embodi-
ment, wherein the unit is adapted to deliver fixation members
penetrating two layers of stomach tissue and one layer of
esophagus tissue, for fixating at least one of the two layers of
stomach tissue and one layer of esophagus tissue to each
other.

[0393] The instrument according to yet another embodi-
ment, wherein the unit is adapted to deliver at least one
fixation member penetrating four layers of stomach tissue and
one layer of esophagus tissue, for fixating at least three layers
of stomach tissue and one layer of esophagus tissue to each
other.

[0394] The instrument according to yet another embodi-
ment, wherein the instrument is further adapted to insert a
volume filling device in the pouch, after the creation of the
pouch.

[0395] The instrument according to yet another embodi-
ment, wherein the instrument is adapted to insert a volume
filling device comprising a solidifying liquid.

[0396] The instrument according to yet another embodi-
ment, wherein the instrument comprises a conduit adapted to
be inserted into the pouch created in the stomach tissue,
wherein the instrument is adapted to deliver the solidifying
fluid into the pouch through the conduit.

[0397] The instrument according to yet another embodi-
ment, wherein the instrument comprises at least one operable
joint, for enabling the instrument to deliver the solidifying
liquid to the pouch.

[0398] The instrument according to yet another embodi-
ment, wherein the instrument is adapted to insert a volume
filling device comprising a plurality of volume filling devices.
[0399] According to another embodiment, wherein the plu-
rality of volume filling devices are adapted to be connected to
each other to form an interconnected volume filling device,
after the plurality of volume filling devices have been inserted
into the pouch.

[0400] According to yet another embodiment, wherein the
instrument further comprises a tubular member adapted to be
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inserted into the pouch created of the stomach tissue, wherein
the instrument is adapted to deliver the plurality of volume
filling devices into the pouch created of the stomach tissue
through the tubular member.

[0401] According to yet another embodiment, wherein the
instrument comprises at least one operable joint, for enabling
the instrument to deliver the volume filling devices to the
pouch, when the pouch is created of fundus stomach tissue or
stomach tissue in general.

[0402] According to yet another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising an expandable volume filling device.

[0403] According to yet another embodiment, wherein, the
instrument is adapted to fill the expandable volume filling
device with a solidifying liquid.

[0404] According to yet another embodiment, wherein the
instrument is adapted to fill the expandable volume filling
device with a plurality of volume filling devices.

[0405] According to yet another embodiment, wherein the
instrument is adapted to insert a volume filling device com-
prising a combination of: aplurality of volume filling devices,
and a solidifying liquid.

[0406] According to yet another embodiment, wherein the
instrument further comprises an elongated tubular member
adapted to enable the volume filling device to pass through
the tubular member and into the pouch.

[0407] According to yet another embodiment, wherein the
tubular member is adapted to be inserted into the pouch
created by the stomach tissue, for enabling the insertion of the
volume filling device through the tubular member.

[0408] According to yet another embodiment, wherein the
instrument further comprises a tissue closing unit adapted to
close the opening created in the pouch.

[0409] According to yet another embodiment, wherein the
instrument further comprises a stomach tissue pulling or
pushing device adapted to hold and pull or push a portion of
the stomach tissue.

[0410] The instrument according to yet another embodi-
ment, wherein the stomach tissue pulling or pushing device is
adapted to engage the stomach tissue using a stomach tissue
penetrating member or a stomach clamping member.

[0411] The instrument according to yet another embodi-
ment, wherein the stomach tissue pulling or pushing device is
adapted to engage the stomach tissue using suction.

Method

[0412] A method of treating reflux disease in a patient using
an endoscopic instrument adapted to engage the stomach
tissue and/or the esophagus tissue of a patient from the inside
and/or outside thereof, the esophagus being a substantially
tube shaped tissue leading to the stomach comprising stom-
ach tissue, the esophagus having an esophagus center axis,
being substantially aligned with a cranial-caudal axis of the
patient and having a substantially circular circumference sub-
stantially aligned with a horizontal plane of the patient, the
esophagus further having an inner and outer substantially
cylindrical surface extending radially in relation to the
esophagus center axis, wherein the method comprises the
steps of® positioning the instrument such that the instrument
engages the stomach and/or esophagus tissue and delivering
at least one fixating member using the instrument, such that
the, at least one, fixating member engages at least the stomach
tissue. This method may help the endoscopist to more accu-
rately perform attachment of stomach tissue correctly and
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more efficiently. Thus, enabling the endoscopist to perform
the treatment ina minimal invasive way. The method may also
enable the endoscopist to perform the treatment in a less time
consuming mannet.

[0413] According to one embodiment of the method
wherein the step of delivering the at least one fixating member
comprises the step of delivering the at least one fixating
member such that the fixating member penetrates at least one
layer of stomach tissue and one layer ofesophagus or stomach
tissue.

[0414] According to vet another embodiment wherein the
step of delivering the at least one fixating member comprises
the step of delivering at least one fixating member such that
fixating member penetrates at least two layers of stomach
tissue and one layer of esophagus tissue.

[0415] The method according another embodiment,
wherein the step of delivering the at least one fixating member
comprises the step of delivering a fixating member in form of
a staple or a suture.

[0416] According to another embodiment wherein the step
of delivering the at least one fixating member comprises the
step of delivering a fixating member in form of a fixating
member comprising a first and second state, wherein the
method further comprises the steps of delivering the fixating
member in the first state such that the fixating member pen-
etrates tissue, and altering the fixation device to a second state
in which the fixating member hinders the fixating member
from penetrating tissue. The same embodiment of the method
may further comprise the step of delivering the at least one
fixating member comprises the step of delivering the fixating
members using an instrument comprising a fixation member
insertion device and a fixation member altering device,
wherein the method further comprises the steps of: inserting
the fixation member through the tissue, the fixation device
being in the first state, and altering the state of the fixation
member using the fixation member altering device such that
the fixation member is placed in the second state. This method
may hinder the endoscopic operator to commit mistakes in the
treatment method. Thus this embodiment may also decrease
the invasiveness of the treatment method.

[0417] According to another embodiment of the method
wherein the step of delivering the at least one fixation mem-
ber, comprises the step of delivering the at least one fixation
member housed in an elongated member adapted to house the
fixation member.

[0418] The method according another embodiment
wherein the instrument further comprises at least one anvil
member, and wherein the step of delivering the fixation mem-
ber comprises the step of delivering the fixation member such
that the fixation member penetrates the tissue of the esopha-
gus and the tissue of the stomach and engages the anvil
member. Wherein the method further comprises the step of
positioning the anvil member within the esophagus or
wherein the method further comprises the step of positioning
the anvil member within the stomach.

[0419] According to one embodiment of the method for
treating reflux disease wherein the instrument is a gastro-
scopic instrument, and wherein the method further comprises
the step of inserting the instrument into the esophagus and/or
stomach through the throat of the patient for operating on the
esophagus and/or stomach.

[0420] The method according to any another embodiment
wherein the instrument is a laparoscopic instrument, and
wherein the method further comprises the step if inserting the
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instrument into the patient from the outside of the patient into
the abdominal cavity, further inserting the instrument into the
esophagus and/or stomach through an incision opening in the
stomach and/or esophagus wall of the patient, and operating
on the esophagus and/or stomach from the inside thereof.

[0421] According another embodiment of the method
wherein the instrument is a laparoscopic instrument adapted
to be inserted into the patient through a trocar, and wherein
the method comprises the steps of inserting the instrument
through a trocar from the outside of the patient into the
abdominal cavity, and operating on the esophagus and/or
stomach from the outside thereof.

[0422] The method according one embodiment wherein the
at least one unit is adapted to deliver fixation members pen-
etrating three layers of stomach tissue and one layer of
esophagus tissue, and wherein the step of delivering fixating
members comprises the step of: fixating three layers of stom-
ach tissue and one layer of esophagus tissue to each other.

[0423] According to another embodiment of the method of
treating reflux disease wherein the method further comprises
the step of creating a pouch of stomach tissue, through the
fixation of two layers of stomach tissue. Wherein the step of
creating the pouch comprises the step of creating the pouch
around a volume filling device placed in contact with the
stomach tissue. Wherein the method further comprises the
step of creating an opening in the pouch from the inside of the
stomach using a cutting member.

[0424] The method according to any another embodiment
wherein the step of delivering fixating members comprises
the step of delivering fixation members penetrating two layers
of stomach tissue and one layer of esophagus tissue, for
fixating at least one of the two layers of stomach tissue and
one layer of esophagus tissue to each other.

[0425] According another embodiment of the method
wherein the step if delivering fixating members comprises the
step of delivering at least one fixation member penetrating
four layers of stomach tissue and one layer of esophagus
tissue, for fixating at least three layers of stomach tissue and
one layer of esophagus tissue to each other. Wherein the
method further may comprise the steps of creating a pouch of
stomach tissue, through the fixation of two of the three layers
of stomach tissue. Wherein the step of creating a pouch may
comprisethe steps of creating a pouch around a volume filling
device placed in contact with the stomach tissue. Wherein the
method further may comprise the step of creating an opening
in the pouch from the outside of the stomach using a cutting
member.

[0426] According to another embodiment the method fur-
ther comprises the step of inserting a volume filling device
into the pouch, after the creation of the pouch. Wherein the
step of inserting a volume filling device may comprise the
step of inserting a solidifying liquid.

[0427] According to yet another embodiment, wherein the
instrument may further comprise a conduit, and wherein the
step of inserting the solidifying liquid may comprise the step
of inserting the conduit into the pouch created in the stomach
tissue, and delivering the solidifying fluid into the pouch
through the conduit.

[0428] The method according to another embodiment
wherein the instrument comprises at least one operable joint
and wherein the step of delivering the solidifying liquid to the
pouch comprises delivering the solidifying liquid into a
pouch created in the fundus area of the stomach.
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[0429] According to another embodiment of the method
wherein the step if inserting a volume filling device comprises
the step of inserting a plurality of volume filling devices.
[0430] The method according another embodiment
wherein the step of inserting a volume filling device compris-
ing a plurality of volume filling devices, further comprises the
step of cornecting the plurality of volume filling devices to
each other to form an interconnected volume filling device,
after the plurality of volume filling devices have been inserted
into the pouch.

[0431] According to another embodiment of the method
wherein the instrument further comprises a tubular member
adapted to be inserted into the pouch created of the stomach
tissue, and wherein the step of delivering the plurality of
volume filling devices into the pouch comprises the step of
delivering the plurality of volume filling devices through the
tubular member.

[0432] According to yetanother embodiment of the method
wherein the instrument comprises at least one operable joint
and wherein the step of delivering the plurality of volume
filling devices through the tubular member comprises the step
of delivering the plurality of volume filling devices to the
pouch created in the fundus area of the stomach.

[0433] The method according to another embodiment
wherein the step of inserting a volume filling device com-
prises the step of inserting an expandable volume filling
device.

[0434] According to another embodiment of the method
wherein the method further comprises the step of filling the
expandable volume filling device with a solidifying liquid.
[0435] The method according to anther embodiment
wherein the method further comprises the step of filling the
expandable volume filling device with a plurality of volume
filling devices.

[0436] According to another embodiment of the method
wherein the step of inserting a volume filling device com-
prises the step of inserting a combination of: a plurality of
volume filling devices, and a solidifying liquid. Wherein the
step of inserting the volume filling device may further com-
prise the step of inserting the volume filling device through an
elongated tubular member adapted to enable the volume fill-
ing device to pass through the tubular member and into the
pouch. Wherein the step of inserting the volume filling device
may comprise the step of inserting the tubular member into
the pouch created by the stomach tissue, for enabling the
insertion of the volume filling device through the tubular
member.

[0437] According to another embodiment of the method of
treating reflux disease wherein the method further comprises
the step of closing the opening created in the pouch.

[0438] The method according to any yet another embodi-
ment wherein the method further comprises the step of pull-
ing, pushing and/or holding the stomach tissue. Wherein the
step pulling, pushing and/or holding the stomach tissue may
comprise the steps of pulling, pushing and/or holding using a
device adapted to engage the stomach tissue by penetrating
and/or clamping the stomach tissue. Wherein the step of
pulling, pushing and/or holding the stomach tissue also may
comprise the step of pulling, pushing and/or holding the
stomach tissue using suction.

[0439] The method according to another embodiment
wherein the step of pulling or pushing the stomach tissue
comprises the step of pulling or pushing the stomach tissue
into an opening of a luminal space inside of the instrument.
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Wherein the step of pulling or pushing the stomach tissue into
an opening of a luminal space inside of the instrument com-
prises the step of pushing or pulling the stomach tissue into a
luminar space having a first cross-section being larger than an
area of a second parallel cross-section placed in the opening
ofthe luminal space, placed more distally in the luminal space
or distally in the instrument.

[0440] According to another embodiment of the method
wherein the unit is adapted to be placed more distal in the
instrument than the luminal space, and wherein the method
further comprises the step of creating a pouch when the at
least one fixating member is delivered.

[0441] The method according to anther embodiment,
wherein a holding portion is placed more distal than the unit,
and wherein the method further comprises the step of remov-
ing the instrument after the at least one fixating member has
been delivered.

[0442] According to yet another embodiment of the method
wherein the instrument comprises at least one operable joint,
and wherein the method comprises the step of placing a first
portion of the instrument inside of the stomach in a position
such that the layer of stomach tissue and the layer of esopha-
gus tissue are placed between the first portion of the instru-
ment and a second portion of the instrument.

[0443] The method according to—another embodiment
wherein the method comprises the step of placing the at least
one fixating member above the gastroesophageal junction.
Wherein the method may further comprise the step of placing
the at least one fixating member above the gastroesophageal
Junction for creating a tunnel between the esophagus and
stomach above the junction.

[0444] According to another embodiment of the method,
wherein the instrument further comprises an operable joint,
and wherein the method further comprises the step of placing
a portion of the instrument inside of the stomach above the
gastroesophageal junction in relation to the cranial-caudal
axis of the patient.

[0445] According to yet another embodiment of the
method, wherein the method further comprises the step of:
creating a pouch, and placing at least one first fixating mem-
ber for fixating the pouch, and placing at least one second
fixating member for fixating the pouch, such that the at least
one second fixating member intersects the at least one first
fixating member.

[0446] The method according another embodiment
wherein the step of placing the at least one second fixating
member, comprises the step of placing the at least one second
fixating member perpendicularly to the at least one first fix-
ating member.

[0447] A method according one embodiment, wherein the
method comprises the steps of: fixating the esophagus tissue
to the stomach tissue at a first point along a first esophagus
surface length axis, substantially parallel to the esophagus
center axis, using the first fixating member delivered using the
instrument, and fixating the esophagus tissue to the stomach
tissue at a second point along a second esophagus surface
length axis, substantially parallel to the esophagus center
axis, ata distance from the first esophagus surface length axis,
radially in relation to the esophagus center axis, using a
second fixating member delivered using the instrument.
[0448] A method embodiment enabling the endoscopist to
fixate esophagus tissue to stomach tissue at a first and a
second point at a distance from the first point may resultin a
more durable fixation. Such fixation may further enable
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serosa-to-serosa to be displaced in contact which may enable
the process if tissue of esophagus and serosa tissue the stom-
ach to grow together which may even further increase the
durability of the fixation. Such fixation may be advantageous
in achieving long-term fixation of two tissues.

[0449] The method according to another embodiment,
wherein the step of delivering the first and second fixating
member, comprises the step of delivering the first and second
fixating member substantially simultaneously or in a
sequence. Wherein the step of delivering the first and/or sec-
ond fixating member may comprise the step of delivering a
staple or suture. Wherein the step of delivering the first and
second fixating member may comprise the step of delivering
a fixating member in form of a fixating member comprising a
first and second state, wherein the method further comprises
the steps of delivering the fixating member in the first state
such that the fixating member penetrates tissue, and altering
the fixation device to a second state in which the fixating
member hinders the fixating member from penetrating tissue.
[0450] According to another embodiment wherein the step
of delivering the first and second fixating member comprises
the step of delivering the first and second fixating members
using an instrument comprising a fixation member insertion
device and a fixation member altering device, wherein the
method further comprises the steps of: inserting the fixation
member through the tissue, the fixation device being in the
first state, and altering the state of the fixation member using
the fixation member altering device such that the fixation
member is placed in the second state. Wherein the step of
delivering the fixation member, may comprise the step of
delivering the fixation member housed in an elongated mem-
ber adapted to house the fixation member.

[0451] The method according to another embodiment,
wherein the instrument further comprises at least one anvil
member, and wherein the step of delivering the first and
second fixation member comprises the step of delivering the
first and second fixation member such that the firstand second
fixation member penetrates the tissue of the esophagus and
the tissue of the stomach and engages the anvil member.
Wherein the method further comprises the step of positioning
the anvil member within the esophagus. Wherein the method
may further comprise the step of positioning the anvil mem-
ber within the stomach.

[0452] The method according to another embodiment,
wherein the instrument is a gastroscopic instrument, and
wherein the method further comprises the step of inserting the
instrument into the esophagus and/or stomach through the
throat of the patient for operating on the esophagus and/or
stomach.

[0453] According to another embodiment wherein the
instrument is a laparoscopic instrument, and wherein the
method further comprises the step if inserting the instrument
into the patient from the outside of the patient into the
abdominal cavity, further inserting the instrument into the
esophagus and/or stomach through an incision opening in the
stomach and/or esophagus wall of the patient, and operating
on the esophagus and/or stomach from the inside thereof.
[0454] According to another embodiment wherein the
instrument is a laparoscopic instrument adapted to be inserted
into the patient through a trocar, and wherein the method
comprises the steps of inserting the instrument through a
trocar from the outside of the patient into the abdominal
cavity, and operating on the esophagus and/or stomach from
the outside thereof.
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[0455] The method according to another embodiment
wherein the step of delivering the first and second fixating
members comprises delivering the first and second fixating
members at positions located at a distance, radially, larger
than 2 mm.

[0456] According to another embodiment, wherein the step
of delivering the first and second fixating members comprises
delivering the first and second fixating members at positions
located at a distance, radially, larger than 4 mm.

[0457] The method according to another embodiment,
wherein the first and second unit is adapted to deliver fixation
members penetrating three layers of stomach tissue and one
layer of esophagus tissue, and wherein the step of delivering
fixating members comprises the step of: fixating three layers
of stomach tissue and one layer of esophagus tissue to each
other. Wherein the method may further comprise the step of
creating a pouch of stomach tissue, through the fixation of
two layers of stomach tissue. Wherein the step of creating the
pouch may comprise the step of creating the pouch around a
volume filling device placed in contact with the stomach
tissue. Wherein the method further may comprise the step of
creating an opening in the pouch from the inside of the stom-
ach using a cutting member.

[0458] According to another embodiment of the method,
wherein the step if delivering fixating members comprises the
step of delivering fixation members penetrating two layers of
stomach tissue and one layer of esophagus tissue, for fixating
at least one of the two layers of stomach tissue and one layer
of esophagus tissue to each other.

[0459] According to yet another embodiment of the
method, wherein the step if delivering fixating members may
comprise the step of delivering at least one fixation member
penetrating four layers of stomach tissue and one layer of
esophagus tissue, for fixating at least three layers of stomach
tissue and one layer of esophagus tissue to each other.
[0460] The method according to yet another embodiment
wherein the method further comprises the step of creating a
pouch of stomach tissue, through the fixation of two of the
three layers of stomach tissue. Wherein the method further
may comprise the step of creating an opening in the pouch
from the outside of the stomach using a cutting member.
Wherein the step of creating a pouch may comprises the step
of creating a pouch around a volume filling device placed in
contact with the stomach tissue.

[0461] According to another embodiment of the method,
wherein method further comprises the step of inserting a
volume filling device into the pouch, after the creation of the
pouch. Wherein the step of inserting a volume filling device
may comprises the step of inserting a solidifying liquid.
Wherein the instrument may comprise a conduit, and wherein
the step of inserting the solidifying liquid may comprise the
step of inserting the conduit into the pouch created in the
stomach tissue, and delivering the solidifying fluid into the
pouch through the conduit.

[0462] According to another embodiment of the method,
wherein the instrument comprises at least one operable joint,
and wherein the step of delivering the solidifying liquid to the
pouch comprises delivering the solidifying liquid into a
pouch created in the fundus area of the stomach.

[0463] The method according to yet another embodiment
wherein the step if inserting a volume filling device comprises
the step of inserting a plurality of volume filling devices.
Wherein the step of inserting a volume filling device further
may comprise a plurality of volume filling devices, further
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comprises the step of connecting the plurality of volume
filling devices to each other to form an interconnected volume
filling device, after the plurality of volume filling devices
have been inserted into the pouch.

[0464] According to yetanother embodiment of the method
wherein the instrument further comprises a tubular member
adapted to be inserted into the pouch created of the stomach
tissue, and wherein the step of delivering the plurality of
volume filling devices into the pouch comprises the step of
delivering the plurality of volume filling devices through the
tubular member. Wherein the instrument may comprise at
least one operable joint, and wherein the step of delivering the
plurality of volume filling devices through the tubular mem-
ber comprises the step of delivering the plurality of volume
filling devices to the pouch created in the fundus area of the
stomach.

[0465] The method according to another embodiment of
the method, wherein the step of inserting a volume filling
device comprises the step of inserting an expandable volume
filling device. Wherein the method may further comprise the
step of filling the expandable volume filling device with a
solidifying liquid. Wherein the method further may comprise
the step of filling the expandable volume filling device with a
plurality of volume filling devices.

[0466] The method according to another embodiment,
wherein the step of inserting a volume filling device com-
prises the step of inserting a combination of: a plurality of
volume filling devices, and a solidifying liquid.

[0467] According to another embodiment of the method
wherein the step of inserting the volume filling device may
further comprises the step of inserting the volume filling
device through an elongated tubular member adapted to
enable the volume filling device to pass through the tubular
member and into the pouch. Wherein the step of inserting the
volume filling device may further comprise the step of insert-
ing the tubular member into the pouch created by the stomach
tissue, for enabling the insertion of the volume filling device
through the tubular member.

[0468] According to yet another embodiment, wherein the
method further comprises the step of closing the opening
created in the pouch.

[0469] The method according to another embodiment
wherein the method further comprises the step of pulling,
pushing and/or holding the stomach tissue. Wherein the stom-
ach tissue pulling or pushing device is adapted to engage the
stomach tissue using a stomach tissue penetrating member or
stomach clamping member. Wherein the step of pulling,
pushing and/or holding the stomach tissue may comprise the
step of pulling, pushing and/or holding the stomach tissue
using suction. Wherein the step of pulling or pushing the
stomach tissue may comprise the step of pulling or pushing
the stomach tissue into an opening of a luminal space inside of
the instrument.

[0470] According to yet another embodiment of the
method, wherein the step of pulling or pushing the stomach
tissue into an opening of a luminal space inside of the instru-
ment may further comprise the step of pushing or pulling the
stomach tissue into a luminal space having a first cross-
section being larger than an area of a second parallel cross-
section placed in the opening of the luminal space, placed
more distally in the luminal space or distally in the instru-
ment. Wherein the unit is adapted to be placed more distal in
the instrument than the luminal space, and wherein the
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method further may comprise the step of creating a pouch
when the at least one fixating member is delivered.

[0471] According to yet another embodiment of the
method, wherein a holding portion is placed more distal than
the unit, and wherein the method further comprises the step of
removing the instrument after the at least one fixating mem-
ber has been delivered.

[0472] The method according to another embodiment,
wherein the instrument comprises at least one operable joint,
and wherein the method comprises the step of placing a first
portion of the instrument inside of the stomach in a position
such that the layer of stomach tissue and the layer of esopha-
gus tissue are placed between the first portion of the instru-
ment and a second portion of the instrument.

[0473] According to another embodiment, wherein the
method comprises the step of placing at least one of the first
and second fixating members above the gastroesophageal
Junction. Wherein the instrument further may comprises an
operable joint, and wherein the method further comprises the
step of placing a portion of the instrument inside of the stom-
ach above the gastroesophageal junction in relation to the
cranial-caudal axis of the patient. Wherein the method may
comprise the step of placing the first and second fixating
member above the gastroesophageal junction for creating a
tunnel between the esophagus and stomach above the junc-
tion.

[0474] The method according to yet another embodiment,
wherein the method further comprises the step of: creating a
pouch, and placing at least one first fixating member for
fixating the pouch, and placing at least one second fixating
member for fixating the pouch, such that the at least one
second fixating member intersects the at least one first fixat-
ing member.

[0475] According to another embodiment of the method,
wherein the method further may comprises the step of insert-
ing a plurality of volume filling device through a tubular
member adapted to be inserted into a pouch created in the
stomach tissue. Wherein the instrument comprises at least
one operable joint, and wherein the step of inserting the
plurality of volume filling devices comprises the step of
inserting the plurality of volume filling devices into a pouch
created in the fundus area of the stomach.

[0476] According to another embodiment of the method of
treating reflux disease, wherein the instrument comprises a
conduit, and wherein the method comprises the step of insert-
ing a solidifying fluid into the pouch created in the stomach
tissue through the conduit. Wherein the instrument may fur-
ther comprise at least one operable joint, and wherein the step
of inserting the solidifying fluid comprises the step of insert-
ing the solidifying fluid into a pouch created in the fundus
area of the stomach.

[0477] Inone embodiment according to any of the previous
embodiments wherein the method further comprises the step
if delivering a healing agent from outside of the human
patient to an area of the stomach and/or esophagus.

[0478] The method to another embodiment, wherein the
method comprises the steps of: placing a first part of the unit
in the esophagus via the stomach cavity, placing a second part
of the unit in the stomach via the abdominal cavity, placing
fixating members between the first and second part, above the
gastro-esophageal junction for creating a tunnel between the
esophagus and stomach. By employing these steps the endo-
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scopist may reach better accuracy in delivering the fixating
member at the intended point, which may in turn result in a
better treatment.

[0479] According to another embodiment of the method,
wherein the method comprises the steps of: placing a first part
of the unit in the esophagus via the stomach cavity, placing a
second part of the unit in the stomach via the abdominal
cavity, placing fixating members between the first and second
part penetrating at least one layer of stomach tissue and at
least one layer of esophagus tissue, above the gastro-esoph-
ageal junction, for creating a tunnel between the esophagus
and stomach, such that the tunnel will allow a substantially
unrestricted contraction and release of the cardia closing
sphincter muscle placed in the junction. This embodiment of
the method may decrease the risks of patient discomfort and
related problems in emptying the stomach of content through
vomiting or eructation. Thus this method may restore the
function of the cardia closing sphincter muscle to a greater
extent.

[0480] The method according another embodiment,
wherein the method comprises the steps of: placing a first part
of the unit in the esophagus via the stomach cavity, placing a
second part of the unit in the stomach via the abdominal
cavity, bending and directing the instrument such that a fix-
ating member can be placed between the first and second part,
placing fixating members between the first and second part
penetrating at least one layer of stomach tissue and at least
one layer of esophagus tissue, above the gastro-esophageal
Jjunction, for creating a tunnel between the esophagus and
stomach, such that the tunnel will allow a substantially unre-
stricted contraction and release of the cardia closing sphincter
muscle placed in the junction. This embodiment of the
method may decrease the risks of patient discomfort and
related problems in emptying the stomach of content through
vomiting or eructation. The positioning of a fixating member
may be important to reach intended result. Thus this method
may restore the function of the cardia closing sphincter
muscle to a greater extent by delivering the fixating members
more accurately in the method comprising steps of creating
the tunnel between esophagus and stomach,

[0481] According to another embodiment, wherein the step
of delivering the at least one fixating member comprises the
step of delivering a fixating member in form of a staple or a
suture.

[0482] According to yet another embodiment, wherein the
step of delivering the at least one fixating member comprises
the step of delivering a fixating member in form of a fixating
member comprising a first and second state, wherein the
method further comprises the steps of delivering the fixating
member in the first state such that said fixating member pen-
etrates tissue, and altering the fixation device to a second state
in which the fixating member hinders said fixating member
from penetrating tissue.

[0483] The method according another embodiment,
wherein the step of delivering the at least one fixating member
comprises the step of delivering the fixating members using
an instrument comprising a fixation member insertion device
and a fixation member altering device, wherein the method
further comprises the steps of: inserting the fixation member
through the tissue, the fixation device being in the first state,
and altering the state of the fixation member using the fixation
member altering device such that the fixation member is
placed in the second state.
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[0484] According to another embodiment, wherein the step
of delivering the at least one fixation member, comprises the
step of delivering the at least one fixation member housed in
an elongated member adapted to house the fixation member.

[0485] The method according another embodiment,
wherein the instrument further comprises at least one anvil
member, and wherein the step of delivering the fixation mem-
ber comprises the step of delivering the fixation member such
that the fixation member penetrates the tissue of the esopha-
gus and the tissue of the stomach and engages the anvil
member.

[0486] According to another embodiment, wherein the
method further comprises the step of positioning the anvil
member within the esophagus or stomach.

[0487] According to another yet embodiment, wherein the
instrument is a gastroscopic instrument, and wherein the
method further comprises the step of inserting the instrument
into the esophagus and/or stomach through the throat of the
patient for operating on the esophagus and/or stomach.

[0488] The method according another embodiment,
wherein the instrument is a laparoscopic instrument, and
wherein the method further comprises the step if inserting the
instrument into the patient from the outside of the patient into
the abdominal cavity, further inserting the instrument into the
esophagus and/or stomach through an incision opening in the
stomach and/or esophagus wall of the patient, and operating
on the esophagus and/or stomach from the inside thereof.

[0489] According to another embodiment, wherein the
instrument is a laparoscopic instrument adapted to be inserted
into the patient through a trocar, and wherein the method
comprises the steps of inserting the instrument through a
trocar from the outside of the patient into the abdominal
cavity, and operating on the esophagus and/or stomach from
the outside thereof.

[0490] The method according another embodiment,
wherein the at least one unit is adapted to deliver fixation
members penetrating three layers of stomach tissue and one
layer of esophagus tissue, and wherein the step of delivering
fixating members comprises the step of: fixating three layers
of stomach tissue and one layer of esophagus tissue to each
other.

[0491] According to yet another embodiment, wherein the
method further comprises the step of creating a pouch of
stomach tissue, through the fixation of two layers of stomach
tissue.

[0492] According to another embodiment, wherein the step
of creating the pouch comprises the step of creating the pouch
around a volume filling device placed in contact with the
stomach tissue.

[0493] The method according another embodiment,
wherein the method further comprises the step of creating an
opening in the pouch from the inside of the stomach using a
cutting member.

[0494] According to yet another embodiment, wherein the
step if delivering fixating members comprises the step of
delivering fixation members penetrating two layers of stom-
ach tissue and one layer of esophagus tissue, for fixating at
least one of the two layers of stomach tissue and one layer of
esophagus tissue to each other.

[0495]  According to another embodiment, wherein the step
if delivering fixating members comprises the step of deliver-
ing at least one fixation member penetrating four layers of
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stomach tissue and one layer of esophagus tissue, for fixating
atleast three layers of stomach tissue and one layer of esopha-
gus tissue to each other.

[0496] According to yet another embodiment, wherein the
method further comprises the step of creating a pouch of
stomach tissue, through the fixation of two of the three layers
of stomach tissue.

[0497]  According to another embodiment, wherein the step
of creating a pouch comprises the step of creating a pouch
around a volume filling device placed in contact with the
stomach tissue.

[0498] According to yet another embodiment, wherein the
method further comprises the step of creating an opening in
the pouch from the outside of the stomach using a cutting
member.

[0499] The method according another embodiment,
wherein method further comprises the step of inserting a
volume filling device into the pouch, after the creation of the
pouch.

[0500] According to another embodiment, wherein the step
of inserting a volume filling device comprises the step of
inserting a solidifying liquid. Wherein the instrument may
further comprise a conduit, and wherein the step of inserting
the solidifying liquid comprises the step of inserting the con-
duit into the pouch created in the stomach tissue, and deliv-
ering the solidifying fluid into the pouch through the conduit.

[0501] According to another embodiment, wherein the
instrument comprises at least one operable joint, and wherein
the step of delivering the solidifying liquid to the pouch
comprises delivering the solidifying liquid into a pouch cre-
ated in the fundus area of the stomach.

[0502] The method according another embodiment,
wherein the step if inserting a volume filling device comprises
the step of inserting a plurality of volume filling devices.

[0503] The method according another embodiment,
wherein the step of inserting a volume filling device compris-
ing a plurality of volume filling devices, further comprises the
step of connecting the plurality of volume filling devices to
each other to form an interconnected volume filling device,
after the plurality of volume filling devices have been inserted
into the pouch.

[0504] According to another embodiment, wherein the
instrument further comprises a tubular member adapted to be
inserted into the pouch created of the stomach tissue, and
wherein the step of delivering the plurality of volume filling
devices into the pouch comprises the step of delivering the
plurality of volume filling devices through the tubular mem-
ber.

[0505] According to yet another embodiment, wherein the
instrument comprises at least one operable joint, and wherein
the step of delivering the plurality of volume filling devices
through the tubular member comprises the step of delivering
the plurality of volume filling devices to the pouch created in
the fundus area of the stomach.

[0506] The method of treating reflux disease according
another embodiment, wherein the step of inserting a volume
filling device comprises the step of inserting an expandable
volume filling device.

[0507] The method according another embodiment,
wherein the method further comprises the step of filling the
expandable volume filling device with a solidifying liquid.
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[0508] According to yet another embodiment, wherein the
method further comprises the step of filling the expandable
volume filling device with a plurality of volume filling
devices.

[0509] According to yet another embodiment, wherein the
step of inserting a volume filling device comprises the step of
inserting a combination of: a plurality of volume filling
devices, and a solidifying liquid.

[0510] The method according another embodiment,
wherein the step of inserting the volume filling device com-
prises the step of inserting the volume filling device through
an elongated tubular member adapted to enable the volume
filling device to pass through the tubular member and into the
pouch.

[0511] According to yet another embodiment, wherein the
step of inserting the volume filling device comprises the step
of inserting the tubular member into the pouch created by the
stomach tissue, for enabling the insertion of the volume filling
device through the tubular member.

[0512] According to yet another embodiment, wherein the
method further comprises the step of closing the opening
created in the pouch.

[0513] According to another embodiment, wherein the
method further comprises the step of pulling, pushing and/or
holding the stomach tissue.

[0514] According to yet another embodiment, wherein the
step pulling, pushing and/or holding the stomach tissue com-
prises the step of pulling, pushing and/or holding using a
device adapted to engage the stomach tissue by penetrating
and/or clamping the stomach tissue.

[0515] The method of treating reflux disease according
another embodiment, wherein the step of pulling, pushing
and/or holding the stomach tissue comprises the step of pull-
ing, pushing and/or holding the stomach tissue using suction.
[0516] According to yet another embodiment, wherein the
step of pulling or pushing the stomach tissue comprises the
step of pulling or pushing the stomach tissue into an opening
of a lumina) space inside of the instrument.

[0517] The method according to another embodiment,
wherein the step of pulling or pushing the stomach tissue into
an opening of a luminal space inside of the instrument com-
prises the step of pushing or pulling the stomach tissue into a
luminar space having a first cross-section being larger than an
area of a second parallel cross-section placed in the opening
ofthe luminal space, placed more distally in the luminal space
or distally in the instrument.

[0518] According to yet another embodiment—wherein
the unit is adapted to be placed more distal in the instrument
than the luminal space, and wherein the method further com-
prises the step of creating a pouch when the at least one
fixating member is delivered.

[0519] According to yet another embodiment, wherein a
holding portion is placed more distal than the unit, and
wherein the method further comprises the step of removing
the instrument after the at least one fixating member has been
delivered.

[0520] According to yet another embodiment, wherein the
instrument comprises at least one operable joint, and wherein
the method comprises the step of placing a first portion of the
instrument inside of the stomach in a position such that the
layer of stomach tissue and the layer of esophagus tissue are
placed between the first portion of the instrument and a sec-
ond portion of the instrument.
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[0521] The method according to another embodiment,
wherein the method comprises the step of placing the at least
one fixating member above the gastroesophageal junction.
[0522] The method according to another embodiment,
wherein the method comprises the step of placing the at least
one fixating member above the gastroesophageal junction for
creating a tunnel between the esophagus and stomach above
the junction.

[0523] According to yet another embodiment, wherein the
instrument further comprises an operable joint, and wherein
the method further comprises the step of placing a portion of
the instrument inside of the stomach above the gastroesoph-
ageal junction in relation to the cranial-caudal axis of the
patient.

[0524] According to yet another embodiment, wherein the
step of placing the at least one second fixating member, com-
prises the step of placing the at least one second fixating
member perpendicularly to the at least one first fixating mem-
ber.

[0525] The method according to another embodiment,
wherein the method further comprises the step of: creating a
pouch, and placing at least one first fixating member for
fixating the pouch, and placing at least one second fixating
member for fixating the pouch, such that the at least one
second fixating member intersects the at least one first fixat-
ing member.

[0526] According to yet another embodiment, wherein the
step of placing the at least one second fixating member, com-
prises the step of placing the at least one second fixating
member perpendicularly to the at least one first fixating mem-
ber.

[0527] A method, according to one embodiment, of insert-
ing a plurality of volume filling device to an area of the
stomach of a patient, the method comprising the steps: plac-
ing in elongated member inside of the patient, transporting
the plurality of volume filling devices through the elongated
member, and inserting the plurality of volume filling device
into a pouch created of stomach tissue, in the stomach area of
a patient.

[0528] One possible advantage with inserting a plurality of
volume filling devices into the pouch may be the ability to
avoid ileus in the case ifthe pouch ruptures. Ileus may be both
harmful and bring great discomfort to the patient. The plural-
ity of volume filling object may satisfy the property of avoid-
ing ileus, due to each volume filling device’s individual size,
and as a plurality satisfy the property of filling the volume
required by of the treatment method.

[0529] The method according to another embodiment,
wherein the step of transporting the plurality of volume filling
devices through the elongated member comprises transport-
ing the plurality of volume filling devices through a tubular
member adapted to be inserted into a pouch created in the
stomach tissue.

[0530] The method according to yet another embodiment,
wherein the step of transporting the plurality of volume filling
devices through a tubular member comprises the step of trans-
porting a plurality of spherical volume filling devices through
the tubular member.

[0531] The method according to another embodiment,
wherein the step of transporting the plurality of spherical
volume filling devices through a tubular member comprises
the step of transporting a plurality of spherical volume filling
devices through a tubular member having a circular cross-
section.
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[0532] According to another embodiment, wherein the step
of transporting the plurality of volume filling devices through
a tubular member comprises the step of transporting a plural-
ity of polyhedral volume filling devices through the tubular
member.

[0533]  According to another embodiment, wherein the step
of transporting the plurality of polyhedral volume filling
devices through a tubular member comprises the step of trans-
porting a plurality of polyhedral volume filling devices
through a tubular member having a polygonal cross-section.
[0534] According to yet another embodiment, wherein the
instrument comprises a conduit adapted to be inserted into a
pouch created in the stomach tissue, and wherein the method
comprises the step of delivering a solidifying fluid into the
pouch created in the stomach tissue through the conduit.
[0535] According to another embodiment, wherein the step
of inserting a volume filling device comprises the step of
inserting a plurality of volume filling devices and a solidify-
ing fluid into the pouch.

[0536] According to another embodiment, wherein the step
of inserting a volume filling device into the pouch comprises
the step of inserting an expandable volume filling device into
the pouch created in the stomach tissue through the tubular
member.

[0537] The method according to another embodiment,
wherein the instrument comprises a conduit, and wherein the
method further comprises the step of injecting a solidifying
fluid into the expandable volume filling device through the
conduit.

[0538] According to another embodiment, wherein the
instrument further comprises a tubular member, and wherein
the method further comprises the step of inserting a plurality
of volume filling devices into the expandable volume filling
device.

[0539]  According to another embodiment, wherein the step
of inserting a plurality of volume filling devices comprises the
step of inserting a plurality of spherical volume filling
devices.

[0540] The method according to another embodiment,
wherein the step of inserting a plurality of spherical volume
filling device comprises the step of inserting a plurality of
spherical volume filling device through a tubular member
having a circular cross-section.

[0541] According to another embodiment, wherein the step
of inserting a plurality of volume filling devices comprises the
step of inserting a plurality of polyhedral volume filling
devices.

[0542] According to another embodiment, wherein the step
of inserting a plurality of polyhedral volume filling devices
comprises the step of delivering the plurality of polyhedral
volume filling devices through a tubular member having a
polygonal cross-section.

[0543] The method according to another embodiment,
wherein the step of inserting a volume filling device com-
prises the step of inserting a plurality of volume filling
devices and a solidifying fluid into the expandable volume
filling device.

[0544] The method of treating reflux disease according
another embodiment, wherein the method further comprises
the step of connecting the plurality of volume filling devices
to each other to form an interconnected volume filling device,
after the plurality of volume filling devices have been deliv-
ered into the pouch.
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[0545] According to another embodiment, wherein the
method further comprises the step of delivering at least one
fixating members penetrating at least one layer of stomach
tissue and one layer of esophagus or stomach tissue.

[0546] According to another embodiment, wherein the
method comprises the step of delivering fixating members
penetrating at least two layers of stomach tissue and one layer
of esophagus tissue.

[0547] The method according to another embodiment,
wherein the step of delivering the at least one fixating member
comprises the step of delivering a fixating member in form of
a staple or a suture.

[0548] According to another embodiment, wherein the step
of delivering the at least one fixating member comprises the
step of delivering a fixating member in form of a fixating
member comprising a first and second state, wherein the
method further comprises the steps of delivering the fixating
member in the first state such that the fixating member pen-
etrates tissue, and altering the fixation device to a second state
in which the fixating member hinders the fixating member
from penetrating tissue.

[0549] According to yet another embodiment, wherein the
step of delivering the at least one fixating member comprises
the step of delivering the fixating members using an instru-
ment comprising a fixation member insertion device and a
fixation member altering device, wherein the method further
comprises the steps of: inserting the fixation member through
the tissue, the fixation device being in the first state, and
altering the state of the fixation member using the fixation
member altering device such that the fixation member is
placed in the second state.

[0550] According to yet another embodiment, wherein the
step of delivering the at least one fixation member, comprises
the step of delivering the at least one fixation member housed
in an elongated member adapted to house the fixation mem-
ber.

[0551] The method according to another embodiment,
wherein the instrument further comprises at least one anvil
member, and wherein the step of delivering the fixation mem-
ber comprises the step of delivering the fixation member such
that the fixation member penetrates the tissue of the esopha-
gus and the tissue of the stomach and engages the anvil
member.

[0552] According to another embodiment, wherein the
method further comprises the step of positioning the anvil
member within the esophagus.

[0553] According to yet another embodiment, wherein the
method further comprises the step of positioning the anvil
member within the stomach.

[0554] The method according to another embodiment,
wherein the instrument is a gastroscopic instrument, and
wherein the method further comprises the step of inserting the
instrument into the esophagus and/or stomach through the
throat of the patient for operating on the esophagus and/or
stomach.

[0555] According to yet another embodiment, wherein the
instrument is a laparoscopic instrument, and wherein the
method further comprises the step if inserting the instrument
into the patient from the outside of the patient into the
abdominal cavity, further inserting the instrument into the
esophagus and/or stomach through an incision opening in the
stomach and/or esophagus wall of the patient, and operating
on the esophagus and/or stomach from the inside thereof.
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[0556] The method according to another embodiment,
wherein the instrument is a laparoscopic instrument adapted
to be inserted into the patient through a trocar, and wherein
the method comprises the steps of inserting the instrument
through a trocar from the outside of the patient into the
abdominal cavity, and operating on the esophagus and/or
stomach from the outside thereof.

[0557] According to yet another embodiment, wherein the
at least one unit is adapted to deliver fixation members pen-
etrating three layers of stomach tissue and one layer of
esophagus tissue, and wherein the step of delivering fixating
members comprises the step of: fixating three layers of stom-
ach tissue and one layer of esophagus tissue to each other.
[0558] The method according to another embodiment,
wherein the method further comprises the step of creating a
pouch of stomach tissue, through the fixation of two layers of
stomach tissue.

[0559] According to yet another embodiment, wherein the
method further comprises the step of creating an opening in
the pouch from the inside of the stomach using a cutting
member.

[0560] The method according to another embodiment,
wherein the step if delivering fixating members comprises the
step of delivering fixation members penetrating two layers of
stomach tissue and one layer of esophagus tissue, for fixating
at least one of the two layers of stomach tissue and one layer
of esophagus tissue to each other.

[0561] According to yet another embodiment, wherein the
step if delivering fixating members comprises the step of
delivering fixation members penetrating two layers of stom-
ach tissue and one layer of esophagus tissue, for fixating at
least one of the two layers of stomach tissue and one layer of
esophagus tissue to each other.

[0562] According to yet another embodiment, wherein the
step if delivering fixating members comprises the step of
delivering at least one fixation member penetrating four lay-
ers of stomach tissue and one layer of esophagus tissue, for
fixating at least three layers of stomach tissue and one layer of
esophagus tissue to each other.

[0563] The method according to another embodiment,
wherein the method further comprises the step of creating a
pouch of stomach tissue, through the fixation of two of the
three layers of stomach tissue.

[0564] The method of treating reflux disease according
another embodiment, wherein the instrument comprises at
least one operable joint, and wherein the method comprises
the step of delivering the volume filling device to a pouch at
least partly created of fundus stomach tissue.

[0565] The method according to another embodiment,
wherein the instrument comprises at least two operable joints,
wherein the method comprises the step of delivering the vol-
ume filling device to a pouch at least partly created of fundus
stomach tissue.

[0566] According to yet another embodiment, wherein the
instrument further comprises a tissue closing unit adapted to
close an opening created in the pouch.

[0567] The method according to another embodiment,
wherein the method further comprises the step of pulling,
pushing and/or holding the stomach tissue.

[0568] According to yet another embodiment, wherein the
step pulling, pushing and/or holding the stomach tissue com-
prises the step of pulling, pushing and/or holding using a
device adapted to engage the stomach tissue by penetrating
and/or clamping the stomach tissue.
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[0569] The method according to another embodiment,
wherein the step of pulling, pushing and/or holding the stom-
ach tissue comprises the step of pulling, pushing and/or hold-
ing the stomach tissue using suction.

[0570] According to yet another embodiment, wherein the
step of pulling, pushing and/or holding the stomach tissue
comprises the step of pulling, pushing and/or holding the
stomach tissue using a pressurized fluid.

[0571] According to yet another embodiment, wherein the
step of pulling or pushing the stomach tissue comprises the
step of pulling or pushing the stomach tissue into an opening
of a luminal space inside of the instrument.

[0572] According to yet another embodiment, wherein the
step of pulling or pushing the stomach tissue into an opening
ofa luminal space inside of the instrument comprises the step
of pushing or pulling the stomach tissue into a luminar space
having a first cross-section being larger than an area of a
second parallel cross-section placed in the opening of the
luminal space, placed more distally in the luminal space or
distally in the instrument.

[0573] According to yet another embodiment, wherein the
unit is adapted to be placed more distal in the instrument than
the luminal space, and wherein the method further comprises
the step of creating a pouch when the at least one fixating
member is delivered.

[0574] The method according to another embodiment,
wherein a holding portion is placed more distal than the unit,
and wherein the method further comprises the step of remov-
ing the instrument after the at least one fixating member has
been delivered.

[0575] According to yet another embodiment, wherein the
instrument comprises at least one operable joint, and wherein
the method comprises the step of placing a first portion of the
instrument inside of the stomach in a position such that the
layer of stomach tissue and the layer of esophagus tissue are
placed between the first portion of the instrument and a sec-
ond portion of the instrument.

[0576] The method according to yet another embodiment,
wherein the method comprises the step of placing the at least
one fixating member above the gastroesophageal junction.
[0577] The method according to another embodiment,
wherein the method comprises the step of placing the at least
one fixating member above the gastroesophageal junction for
creating a tunnel between the esophagus and stomach above
the junction.

[0578] According to yet another embodiment, wherein the
instrument further comprises an operable joint, and wherein
the method further comprises the step of placing a portion of
the instrument inside of the stomach above the gastroesoph-
ageal junction in relation to the cranial-caudal axis of the
patient.

[0579] The method according to yet another embodiment,
wherein the method further comprises the step of: creating a
pouch, and placing at least one first fixating member for
fixating the pouch, and placing at least one second fixating
member for fixating the pouch, such that the at least one
second fixating member intersects the at least one first fixat-
ing member.

[0580] According to yet another embodiment, wherein the
step of placing the at least one second fixating member, com-
prises the step of placing the at least one second fixating
member perpendicularly to the at least one first fixating mem-
ber.
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[0581] According to one embodiment, wherein the method
comprises the steps of: delivering fixating members penetrat-
ing at least two layers of stomach tissue, for creating a pouch
including a substantially closed space surrounded by stomach
wall tissue. Wherein the step of creating a pouch may further
comprise the step of creating a pouch formed as a tobacco
pouch having a neck part of the pouch being wrinkled back
and forth to create the closed space, when the instrument is
being used on stomach tissue.

[0582] Creating a closed space surrounded by stomach wall
may be less invasive than other methods of creating a hollow
pouch from stomach tissue. Further, a pouch having the form
of a tobacco pouch may enable sequenced method and pro-
cedure for creating the pouch substantially having the
intended size. Further, the sequenced method may be more
efficient to the endoscopist and decrease the risk of human
error in the treatment.

[0583] According to another embodiment, wherein the step
of creating a pouch comprises the step of creating a pouch
formed as a flat folded pouch by placing the fixating members
in a curve to create the closed space.

[0584] According to yet another embodiment, wherein the
method further comprises the step of predefining the pouch
using vacuum suction for sucking the pouch into a predefined
shape.

[0585] According to another embodiment, wherein the
method further comprises the step of predefining the pouch
by clamping and pulling or pushing the stomach wall into a
pre fixating pouch shape.

[0586] The method according to another embodiment,
wherein the step of delivering a fixating member comprises
the step of delivering a staple or suture.

[0587] The method according to yet another embodiment,
wherein the step of delivering the at least one fixating member
comprises the step of delivering a fixating member in form of
a fixating member comprising a first and second state,
wherein the method further comprises the steps of delivering
the fixating member in the first state such that the fixating
member penetrates tissue, and altering the fixation deviceto a
second state in which the fixating member hinders the fixating
member from penetrating tissue.

[0588] According to another embodiment, wherein the step
of delivering the at least one fixating member comprises the
step of delivering the fixating members using an instrument
comprising a fixation member insertion device and a fixation
member altering device, wherein the method further com-
prises the steps of: inserting the fixation member through the
tissue, the fixation device being in the first state, and altering
the state of the fixation member using the fixation member
altering device such that the fixation member is placed in the
second state.

[0589] According to yet another embodiment, wherein the
step of delivering the at least one fixation member, comprises
the step of delivering the at least one fixation member housed
in an elongated member adapted to house the fixation mem-
ber.

[0590] The method according to another embodiment,
wherein the instrument further comprises at least one anvil
member, and wherein the step of delivering the fixation mem-
ber comprises the step of delivering the fixation member such
that the fixation member penetrates the tissue of the esopha-
gus and the tissue of the stomach and engages the anvil
member.
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[0591] The method according to yet another embodiment,
wherein the method further comprises the step of positioning
the anvil member within the esophagus or stomach.

[0592] According to another embodiment, wherein the
instrument is a gastroscopic instrument, and wherein the
method further comprises the step of inserting the instrument
into the esophagus and/or stomach through the throat of the
patient for operating on the esophagus and/or stomach.

[0593] According to yet another embodiment, wherein the
instrument is a laparoscopic instrument, and wherein the
method further comprises the step if inserting the instrument
into the patient from the outside of the patient into the
abdominal cavity, further inserting the instrument into the
esophagus and/or stomach through an incision opening in the
stomach and/or esophagus wall of the patient, and operating
on the esophagus and/or stomach from the inside thereof.

[0594] The method according to another embodiment,
wherein the instrument is a laparoscopic instrument adapted
10 be inserted into the patient through a trocar, and wherein
the method comprises the steps of inserting the instrument
through a trocar from the outside of the patient into the
abdominal cavity, and operating on the esophagus and/or
stomach from the outside thereof.

[0595] The method according to yet another embodiment,
wherein the at least one unit is adapted to deliver fixation
members penetrating three layers of stomach tissue and one
layer of esophagus tissue, and wherein the step of delivering
fixating members comprises the step of: fixating three layers
of stomach tissue and one layer of esophagus tissue to each
other.

[0596] According to another embodiment, wherein the
method further comprises the step of creating a pouch of
stomach tissue, through the fixation of two layers of stomach
tissue.

[0597] According to yet another embodiment, wherein the
step of creating the pouch comprises the step of creating the
pouch around a volume filling device placed in contact with
the stomach tissue.

[0598] The method according to another embodiment,
wherein the method further comprises the step of creating an
opening in the pouch from the inside of the stomach using a
cutting member.

[0599] The method according to another embodiment,
wherein the step if delivering fixating members comprises the
step of delivering fixation members penetrating two layers of
stomach tissue and one layer of esophagus tissue, for fixating
at least one of the two layers of stomach tissue and one layer
of esophagus tissue to each other.

[0600] The method according to yet another embodiment,
wherein the step if delivering fixating members comprises the
step of delivering at least one fixation member penetrating
four layers of stomach tissue and one layer of esophagus
tissue, for fixating at least three layers of stomach tissue and
one layer of esophagus tissue to each other.

[0601] According to another embodiment, wherein the
method further comprises the step of creating a pouch of
stomach tissue, through the fixation of two of the three layers
of stomach tissue.

[0602] According to yet another embodiment, wherein the
step of creating a pouch comprises the step of creating a
pouch around a volume filling device placed in contact with
the stomach tissue.
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[0603] The method according to another embodiment,
wherein the method further comprises the step of creating an
opening in the pouch from the outside of the stomach using a
cutting member.

[0604] The method according to yet another embodiment,
wherein method further comprises the step of inserting a
volume filling device into the pouch, after the creation of the
pouch.

[0605] The method of treating reflux disease according
another embodiment, wherein the step of inserting a volume
filling device comprises the step of inserting a solidifying
liquid.

[0606] According to another embodiment, wherein the
instrument comprises a conduit, and wherein the step of
inserting the solidifying liquid comprises the step of inserting
the conduit into the pouch created in the stomach tissue, and
delivering the solidifying fluid into the pouch through the
conduit.

[0607] The method according to another embodiment,
wherein the instrument comprises at least one operable joint,
and wherein the step of delivering the solidifying liquid to the
pouch comprises delivering the solidifying liquid into a
pouch created in the fundus area of the stomach.

[0608] The method of treating reflux disease according
another embodiment, wherein the step if inserting a volume
filling device comprises the step of inserting a plurality of
volume filling devices.

[0609] The method according to another embodiment,
wherein the step of inserting a volume filling device compris-
ing a plurality of volume filling devices, further comprises the
step of connecting the plurality of volume filling devices to
each other to form an interconnected volume filling device,
after the plurality of volume filling devices have been inserted
into the pouch.

[0610] The method according to yet another embodiment,
wherein the instrument further comprises a tubular member
adapted to be inserted into the pouch created of the stomach
tissue, and wherein the step of delivering the plurality of
volume filling devices into the pouch comprises the step of
delivering the plurality of volume filling devices through the
tubular member.

[0611] According to another embodiment, wherein the
instrument comprises at least one operable joint, and wherein
the step of delivering the plurality of volume filling devices
through the tubular member comprises the step of delivering
the plurality of volume filling devices to the pouch created in
the fundus area of the stomach.

[0612] According to yet another embodiment, wherein the
step of inserting a volume filling device comprises the step of
inserting an expandable volume filling device.

[0613] According to yet another embodiment, wherein the
method further comprises the step of filling the expandable
volume filling device with a solidifying liquid.

[0614] According to yet another embodiment, wherein the
method further comprises the step of filling the expandable
volume filling device with a plurality of volume filling
devices.

[0615] The method according to another embodiment,
wherein the step of inserting a volume filling device com-
prises the step of inserting a combination of: a plurality of
volume filling devices, and a solidifying liquid.

[0616] The method according to yet another embodiment,
wherein the step of inserting the volume filling device com-
prises the step of inserting the volume filling device through
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an elongated tubular member adapted to enable the volume
filling device to pass through the tubular member and into the
pouch.

[0617] According to another embodiment, wherein the step
of inserting the volume filling device comprises the step of
inserting the tubular member into the pouch created by the
stomach tissue, for enabling the insertion ofthe volume filling
device through the tubular member.

[0618] According to yet another embodiment, wherein the
method further comprises the step of closing the opening
created in the pouch.

[0619] The method according to another embodiment,
wherein the method further comprises the step of pulling,
pushing and/or holding the stomach tissue.

[0620] The method according to yet another embodiment,
wherein the step pulling, pushing and/or holding the stomach
tissue comprises the step of pulling, pushing and/or holding
using a device adapted to engage the stomach tissue by pen-
etrating and/or clamping the stomach tissue.

[0621] The method according to another embodiment,
wherein the step of pulling, pushing and/or holding the stom-
ach tissue comprises the step of pulling, pushing and/or hold-
ing the stomach tissue using suction.

[0622] The method according to another embodiment,
wherein the step of pulling or pushing the stomach tissue
comprises the step of pulling or pushing the stomach tissue
into an opening of a luminal space inside of the instrument.
[0623] The method according to yet another embodiment,
wherein the step of pulling or pushing the stomach tissue into
an opening of a luminal space inside of the instrument com-
prises the step of pushing or pulling the stomach tissue into a
luminar space having a first cross-section being larger than an
area of a second parallel cross-section placed in the opening
ofthe luminal space, placed more distally in the luminal space
or distally in the instrument.

[0624] According to another embodiment, wherein the unit
is adapted to be placed more distal in the instrument than the
luminal space, and wherein the method further comprises the
step of creating a pouch when the at least one fixating member
is delivered.

[0625] According to yet another embodiment, wherein the
instrument comprises at least one operable joint, and wherein
the method comprises the step of placing a first portion of the
instrument inside of the stomach in a position such that the
layer of stomach tissue and the layer of esophagus tissue are
placed between the first portion of the instrument and a sec-
ond portion of the instrument.

[0626] The method according to another embodiment,
wherein the method comprises the step of placing the at least
one fixating member above the gastroesophageal junction.
[0627] The method according to yet another embodiment,
wherein the method further comprises the step of: creating a
pouch, and placing at least one first fixating member for
fixating the pouch, and placing at least one second fixating
member for fixating the pouch, such that the at least one
second fixating member intersects the at least one first fixat-
ing member.

[0628] According to another embodiment, wherein the step
of placing the at least one second fixating member, comprises
the step of placing the at least one second fixating member
perpendicularly to the at least one first fixating member.
[0629] According to yet another embodiment, wherein a
holding portion is placed more distal than the unit, and
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wherein the method further comprises the step of removing
the instrument after the at least one fixating member has been
delivered.

[0630] The method according to another embodiment,
wherein the method comprises the steps of: deliver fixating
members penetrating at least part of two layers of stomach
tissue, and placing the fixating members for attaching in a first
position of the stomach outer wall, and in a second position of
the stomach outer wall, wherein the at least one unit com-
prises two parts adapted to be placed in one of the following
places; in the stomach and outside the stomach and one first
part outside and the second part inside the stomach, wherein
the unit is adapted to place the fixating member substantially
between the first and second part, wherein the instrument is
adapted to have the unit inserted into the abdominal cavity
from the outside of the body, wherein the instrument com-
prising a joint and has a shape to allow it to be directed to
reach a position such that at least one fixating member will
attach the outer stomach wall to the outer stomach wall.
Abdominal treatment methods may have lower post-treat-
ment risks. Thus, creating a fixation between positions of a
stomach outer wall may be preferable in some cases.

[0631] The method according to another embodiment,
wherein the instrument comprises at least one unit adapted to
deliver fixating members, and wherein the method comprises
the steps of: placing an esophagus part of the unit in the
esophagus via the stomach cavity, placing a stomach part of
the unit in the stomach via the abdominal cavity, delivering
the at least one fixating member between the esophagus part
and the stomach part, penetrating at least one layer of stomach
tissue and one layer of esophagus tissue above the gastro-
esophageal junction, for attaching the esophagus and stom-
ach above the junction,

[0632] According to another yet embodiment, wherein the
step of placing the at least one fixating member comprises the
step of delivering the at least one fixating member in a cranial
position in relation to the angle of His, at a distance from the
angle of His.

[0633] According to yet another embodiment, wherein the
method further comprises the steps of: delivering a second
fixating member using a second unit, such that the first fixat-
ing member is placed at a first point along a first esophagus
surface length axis, substantially parallel to the esophagus
center axis, and the second fixating member is placed at a
second point along a second esophagus surface length axis
substantially parallel to the first esophagus surface length
axis, wherein the first esophagus surface length axis is posi-
tioned at a distance from the second esophagus surface length
axis, radially in relation to the esophagus center axis.

[0634] According to yet another embodiment, wherein the
instrument is a laparoscopic instrument, and wherein the
method further comprises the steps of: inserting the instru-
ment into the abdominal cavity and further into the stomach
through an incision opening in the stomach wall, and operat-
ing on the stomach from the inside thereof.

[0635] According to yet another embodiment, wherein the
instrument is a laparoscopic instrument, and wherein the
method further comprises the steps of inserting the instru-
ment into the abdominal cavity, and operating on the stomach
from the outside thereof.

[0636] According to yet another embodiment, wherein the
method further comprises the step of inserting the instrument
into the patient through a trocar from the outside of the patient
into the abdominal cavity.
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[0637] The method according to another embodiment,
wherein the method further comprises the step of delivering at
least one fixating member for fixating the stomach tissue,
without penetrating the mucosa layer of the stomach wall.
[0638] The method according to yet another embodiment,
wherein the method is a method for treating obesity and
wherein the method comprises the step of substantially reduc-
ing the volume of the stomach cavity.

[0639] The method according to yet another embodiment,
wherein the method further comprises the step of clamping
four layers of stomach for creating a pouch of stomach wall
from the outside of the stomach with a closed space within the
pouch, and delivering at least one fixating member for fixat-
ing the stomach tissue, penetrating only two muscular layers
of the stomach wall.

[0640] The method according to yet another embodiment,
wherein the method comprises the step of delivering fixating
members for penetrating at least two layers of stomach tissue,
wherein the step of delivering fixating members for penetrat-
ing at least two layers of stomach tissue comprises placing the
fixating members such that a substantially closed space sur-
rounded by stomach wall is created, such that the stomach
wall creates a pouch of stomach wall including the closed
space.

[0641] The method according to yet another embodiment,
wherein the method comprises the step of fixating a pouch
formed as a tobacco pouch presenting a neck part of the pouch
being wrinkled back and forth to create the closed space.
[0642] The method according to yet another embodiment,
wherein the method comprises the step of fixating a pouch
formed as a flat folded pouch with the fixating members
placed in a curve to create the closed space.

[0643] The method according to yet another embodiment,
wherein the method further comprises the step of predefining
the pouch using vacuum suction for sucking the pouch into a
predefined shape.

[0644] According to another embodiment, wherein the
method comprises the step of predefining the pouch by
clamping and pulling or pushing the stomach wall into a pre
fixating pouch shape.

[0645] According to yet another embodiment, wherein the
step of delivering a fixating member comprises the step of
delivering a staple or suture.

[0646] According to yet another embodiment, wherein the
step of delivering the at least one fixating member comprises
the step of delivering a fixating member in form of a fixating
member comprising a first and second state, wherein the
method further comprises the steps of delivering the fixating
member in the first state such that the fixating member pen-
etrates tissue, and altering the fixation device to a second state
in which the fixating member hinders the fixating member
from penetrating tissue.

[0647] According to yet another embodiment, wherein the
step of delivering the at least one fixating member comprises
the step of delivering the fixating members using an instru-
ment comprising a fixation member insertion device and a
fixation member altering device, wherein the method further
comprises the steps of: inserting the fixation member through
the tissue, the fixation device being in the first state, and
altering the state of the fixation member using the fixation
member altering device such that the fixation member is
placed in the second state,

[0648] According to yet another embodiment, wherein the
step of delivering the at least one fixation member, comprises
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the step of delivering the at least one fixation member housed
in an elongated member adapted to house the fixation mem-
ber.

[0649] According to yet another embodiment, wherein the
instrument further comprises at least one anvil member, and
wherein the step of delivering the fixation member comprises
the step of delivering the fixation member such that the fixa-
tion member penetrates the tissue of the esophagus and the
tissue of the stomach and engages the anvil member.

[0650] According to yet another embodiment, wherein the
method further comprises the step of positioning the anvil
member within or outside of the stomach.

[0651] According to yet another embodiment, wherein the
instrument is a gastroscopic instrument, and wherein the
method further comprises the step of inserting the instrument
into the esophagus and/or stomach through the throat of the
patient for operating on the esophagus and/or stomach.

[0652] According to yet another embodiment, wherein the
instrument is a laparoscopic instrument, and wherein the
method further comprises the step if inserting the instrument
into the patient from the outside of the patient into the
abdominal cavity, further inserting the instrument into the
esophagus and/or stomach through an incision opening in the
stomach and/or esophagus wall of the patient, and operating
on the esophagus and/or stomach from the inside thereof.

[0653] According to yet another embodiment, wherein the
instrument is a laparoscopic instrument adapted to be inserted
into the patient through a trocar, and wherein the method
comprises the steps of inserting the instrument through a
trocar from the outside of the patient into the abdominal
cavity, and operating on the esophagus and/or stomach from
the outside thereof.

[0654] According to yet another embodiment, wherein the
at least one unit is adapted to deliver fixation members pen-
etrating three layers of stomach tissue and one layer of
esophagus tissue, and wherein the step of delivering fixating
members comprises the step of: fixating three layers of stom-
ach tissue and one layer of esophagus tissue to each other.

[0655] According to another embodiment, wherein the
method further comprises the step of creating a pouch of
stomach tissue, through the fixation of two layers of stomach
tissue.

[0656] According to yet another embodiment, wherein the
step of creating the pouch comprises the step of creating the
pouch around a volume filling device placed in contact with
the stomach tissue.

[0657] According to yet another embodiment, wherein the
method further comprises the step of creating an opening in
the pouch from the inside of the stomach using a cutting
member,

[0658] According to yet another embodiment, wherein the
step if delivering fixating members comprises the step of
delivering fixation members penetrating two layers of stom-
ach tissue and one layer of esophagus tissue, for fixating at
least one of the two layers of stomach tissue and one layer of
esophagus tissue to each other.

[0659] According to yet another embodiment, wherein the
step if delivering fixating members comprises the step of
delivering at least one fixation member penetrating four lay-
ers of stomach tissue and one layer of esophagus tissue, for
fixating at least three layers of stomach tissue and one layer of
esophagus tissue to each other.
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[0660] According to yet another embodiment, wherein the
method further comprises the step of creating a pouch of
stomach tissue, through the fixation of two of the three layers
of stomach tissue.

[0661] According to yet another embodiment, wherein the
step of creating a pouch comprises the step of creating a
pouch around a volume filling device placed in contact with
the stomach tissue.

[0662] According to yet another embodiment, wherein the
method further comprises the step of creating an opening in
the pouch from the outside of the stomach using a cutting
member.

[0663] According to yet another embodiment, wherein
method further comprises the step of inserting a volume fill-
ing device into the pouch, after the creation of the pouch.
[0664] According to yet another embodiment, wherein the
step of inserting a volume filling device comprises the step of
inserting a solidifying liquid.

[0665] The method according to another embodiment,
wherein the instrument comprises a conduit, and wherein the
step of inserting the solidifying liquid comprises the step of
inserting the conduit into the pouch created in the stomach
tissue, and delivering the solidifying fluid into the pouch
through the conduit.

[0666] The method according to yet another embodiment,
wherein the instrument comprises at least one operable joint,
and wherein the step of delivering the solidifying liquid to the
pouch comprises delivering the solidifying liquid into a
pouch created in the fundus area of the stomach.

[0667] The method according to yet another embodiment,
wherein the step if inserting a volume filling device comprises
the step of inserting a plurality of volume filling devices.
[0668] The method according to yet another embodiment,
wherein the step of inserting a volume filling device compris-
ing a plurality of volume filling devices, further comprises the
step of cornecting the plurality of volume filling devices to
each other to form an interconnected volume filling device,
after the plurality of volume filling devices have been inserted
into the pouch.

[0669] The method according to yet another embodiment,
wherein the instrument further comprises a tubular member
adapted to be inserted into the pouch created of the stomach
tissue, and wherein the step of delivering the plurality of
volume filling devices into the pouch comprises the step of
delivering the plurality of volume filling devices through the
tubular member.

[0670] The method according to yet another embodiment,
wherein the instrument comprises at least one operable joint,
and wherein the step of delivering the plurality of volume
filling devices through the tubular member comprises the step
of delivering the plurality of volume filling devices to the
pouch created in the fundus area of the stomach.

[0671] The method according to yet another embodiment,
wherein the step of inserting a volume filling device com-
prises the step of inserting an expandable volume filling
device.

[0672] The method according to claim 299, wherein the
method further comprises the step of filling the expandable
volume filling device with a solidifying liquid.

[0673] The method according to yet another embodiment,
wherein the method further comprises the step of filling the
expandable volume filling device with a plurality of volume
filling devices.
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[0674] According to another embodiment, wherein the step
of inserting a volume filling device comprises the step of
inserting a combination of: a plurality of volume filling
devices, and a solidifying liquid.

[0675] According to another embodiment, wherein the step
of inserting the volume filling device comprises the step of
inserting the volume filling device through an elongated tubu-
lar member adapted to enable the volume filling device to pass
through the tubular member and into the pouch.

[0676] According to another embodiment, wherein the step
of inserting the volume filling device comprises the step of
inserting the tubular member into the pouch created by the
stomach tissue, for enabling the insertion of the volume filling
device through the tubular member.

[0677] According to yet another embodiment, wherein the
method further comprises the step of closing the opening
created in the pouch.

[0678] According to yet another embodiment, wherein the
method further comprises the step of pulling, pushing and/or
holding the stomach tissue.

[0679] According to yet another embodiment, wherein the
step pulling, pushing and/or holding the stomach tissue com-
prises the step of pulling, pushing and/or holding using a
device adapted to engage the stomach tissue by penetrating
and/or clamping the stomach tissue.

[0680] According to yet another embodiment, wherein the
step of pulling, pushing and/or holding the stomach tissue
comprises the step of pulling, pushing and/or holding the
stomach tissue using suction.

[0681] According to yet another embodiment, wherein the
step of pulling or pushing the stomach tissue comprises the
step of pulling or pushing the stomach tissue into an opening
of a luminal space inside of the instrument.

[0682] According to yet another embodiment, wherein the
step of pulling or pushing the stomach tissue into an opening
of a luminal space inside of the instrument comprises the step
of pushing or pulling the stomach tissue into a luminal space
having a first cross-section being larger than an area of a
second parallel cross-section placed in the opening of the
luminal space, placed more distally in the luminal space or
distally in the instrument.

[0683] The method according to another embodiment,
wherein the unit is adapted to be placed more distal in the
instrument than the luminal space, and wherein the method
further comprises the step of creating a pouch when the at
least one fixating member is delivered.

[0684] The method according to yet another embodiment,
wherein the method further comprises the steps of: placing a
first portion of the instrument inside of the stomach, placing a
second portion of the instrument outside the stomach, such
that the two layers of stomach tissue are placed between the
first portion of the instrument and the second portion of the
instrument.

[0685] The method according to another embodiment,
wherein the step of placing the fixating members comprises
the step of placing the fixating members above the gastroe-
sophageal junction, for creating a tunnel between the esopha-
gus and stomach above the junction.

[0686] The method according to yet another embodiment,
wherein the method further comprises the step of: creating a
pouch, and placing at least one first fixating member for
fixating the pouch, and placing at least one second fixating
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member for fixating the pouch, such that the at least one
second fixating member intersects the at least one first fixat-
ing member.

[0687] The method according to yet another embodiment,
wherein the step of placing the at least one second fixating
member, comprises the step of placing the at least one second
fixating member perpendicularly to the at least one first fix-
ating member.

[0688] The method according to yet another embodiment,
wherein a holding portion is placed more distal than the unit,
and wherein the method further comprises the step of remov-
ing the instrument after the at least one fixating member has
been delivered.

[0689] A method for treating reflux disease according to
another embodiment, wherein the method comprise the steps
of delivering fixating members in a row for penetrating at
least a part of the at least two layers of tissue, wherein the step
of delivering fixating members comprises delivering fixating
members having at least two different depths. This method
configuration may be less invasive and may further decrease
the risk of post-treatment problems to the patient. Human
tissue is of varying thickness. Thus, fixating elements of
varying depths may be more suited for its purpose in some
cases.

[0690] The method according to another embodiment,
wherein the step of delivering fixating members comprises
the steps of: attaching at least two layers of human tissue
using a first part of the row penetrating with a first depth into
the tissue, and attaching three or more layers of tissue using a
second part of the row penetrating with a second larger depth.
[0691] The method according to yet another embodiment,
wherein the method further comprises the step of attaching
four or five layers of tissue using the second part or a third part
of the row.

[0692] The method according to yet another embodiment,
wherein the method further comprises the steps of attaching
at least two layers of stomach tissue using a first part of the
row having fixating members with a first depth, and attaching
one layer of esophageal tissue to the at least two layers of
stomach tissue using a second part of the row with having
fixating members penetrating the second part with a second
and larger depth into the tissue, for attaching the one layer of
esophageal tissue to the at least two layers of stomach tissue.
[0693] According to another embodiment, wherein the
method further comprises the step of attaching one layer of
esophageal tissue to three layers of stomach tissue.

[0694] According to yet another embodiment, wherein the
method further comprises the step of attaching one layer
esophageal tissue to four layers of stomach tissue.

[0695] According to yet another embodiment, wherein the
method further comprises the step of attaching one layer
esophageal tissue to at least two layers of stomach tissue
above the gastroesophageal junction and above the cardia
sphincter.

[0696] A method, according to another embodiment, of
attaching stomach tissue, wherein the method comprises the
step of delivering fixating members for attaching four layers
of stomach tissue to each other, wherein the step of attaching
four layers of stomach tissue to each other comprises the step
ofattaching two layers of the stomach serosa and two plus two
layers of stomach mucosa to each other. Attaching four layers
of stomach tissue together can in some cases be demanding to
the endoscopist or surgeon. Further, attaching four layers in
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such manner may in some cases contribute to a more durable
fixation better suited for its purpose.

[0697] A method, according to another embodiment, of
attaching stomach tissue, wherein the method comprises the
step of delivering fixating members for attaching a first two
layers of stomach tissue to each other, serosa against serosa,
and wherein the method further comprises the step of clamp-
ing four layers of stomach tissue to each other, including the
first two layers, and when attaching the two layers serosa to
serosa, clamping the other two layers of stomach tissue one
layer on each side of the first two stomach layers mucosa to
mucosa on each side of the first two layers, such that the
fixating members only attaches the first inner stomach layers
serosa to serosa. This method may be less invasive than other
methods of stomach tissue attachment. A decreased invasive-
ness may lead to decreased risk of post-treatment problems,
such as for example infection. Further, attaching inner stom-
ach layers serosa to serosa may in some cases bring a fixation
better suited for its purpose.

[0698] According to another embodiment, wherein the
instrument comprises at least one unit adapted to deliver
fixating members, the unit having a first and second part, and
wherein the method either comprises the steps of: a. placing
an esophagus part of the unit in the esophagus via the stomach
cavity, and placing a stomach part of the unit in the stomach
via the abdominal cavity, and b. placing an esophagus part of
the unit in the esophagus via the throat, and placing a stomach
part of the unit in the stomach via the throat, wherein the
method further comprises the steps of: delivering the at least
one fixating member between the esophagus part and the
stomach part, penetrating at least three layers of stomach
tissue and one layer of esophagus tissue above the gastro-
esophageal junction, for attaching the esophagus and stom-
ach above the junction, the placing of at least one fixating
member comprises placing at least one fixating member
attaching the outer serosa of the stomach wall to the outer
esophagus wall above the gastro-esophageal junction,
wherein the row of fixating members comprises two ends, and
wherein the delivering of fixating members comprises deliv-
ering fixating members with a shorter depth going into the
stomach tissue consisting of two layers of stomach tissue.

[0699] According to yet another embodiment, wherein the
step of delivering the fixation members comprises the step of
delivering the fixating members at a distance from the angle
of His.

[0700] According to yet another embodiment, wherein the
method comprises the steps of: delivering a first fixating
member at a first point, for fixating the esophagus tissue to the
stomach tissue, and delivering a second fixating member at a
second point, wherein the first point is a point along a first
esophagus surface length axis substantially parallel to the
esophagus center axis, and wherein the second point is a point
along a second esophagus surface length axis, substantially
parallel to the first esophagus surface length axis and the
esophagus center axis, wherein the first esophagus surface
length axis is positioned at a distance from the second esopha-
gus surface length axis, radially in relation to the esophagus
center axis.

[0701] According to another embodiment, wherein the
instrument is a laparoscopic instrument, and wherein the
method comprises the step of inserting the instrument into the
patient from the outside of the patient into the abdominal
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cavity and further into the stomach through an incision open-
ing in the stomach wall, and operating on the stomach from
the inside thereof.

[0702] According to yet another embodiment, wherein the
instrument is a laparoscopic instrument, and wherein the
method comprises the step of inserting the instrument into the
patient from the outside of the patient into the abdominal
cavity and operate on the stomach from the outside thereof.

[0703] According to yet another embodiment, wherein the
step of inserting the laparoscopic instrument comprises the
step of inserting the laparoscopic instrument through a trocar
from the outside of the patient into the abdominal cavity.

[0704] According to yet another embodiment, wherein the
instrument is a gastroscopic instrument, and wherein the
method comprises the steps of inserting the instrument into
the patient from the throat of the patient into the stomach
cavity, and operating on the stomach from the inside thereof.

[0705] According to yet another embodiment, wherein the
instrument is a gastroscopic instrument, and wherein the
method comprises the steps of inserting the instrument into
the patient from the throat of the patient, into the stomach
cavity and further penetrating the stomach wall entering into
the abdominal cavity, and operating on the stomach from the
outside thereof.

[0706] According to another embodiment, wherein the step
of delivering at least one fixating member comprises the step
of delivering at least one fixating member for fixating the
stomach tissue, without penetrating the mucosa layer of the
stomach wall.

[0707] According to yet another embodiment, wherein the
method further comprises the step of substantially reducing
the volume of the stomach cavity.

[0708] According to yet another embodiment, wherein the
method further comprises the step of clamping four layers of
stomach for creating a pouch of stomach wall from the out-
side of the stomach with a closed space within the pouch, and
wherein the method further comprises the step of delivering at
least one fixating member for fixating the stomach tissue
penetrating only two muscular layers of the stomach wall.

[0709] According to yet another embodiment, wherein the
method further comprises the step of delivering fixating
members penetrating at least two layers of stomach tissue,
and wherein the method further comprises the step of placing
the fixating members for creating a substantially closed space
surrounded by stomach wall, and creating a pouch of stomach
wall including the closed space.

[0710] According to yet another embodiment, wherein the
method comprises the step of fixating a pouch formed as a
tobacco pouch presenting a neck part of the pouch being
wrinkled back and forth to create the closed space.

[0711] According to yet another embodiment, wherein the
method comprises the step of fixating a pouch formed as a flat
folded pouch with the fixating members placed in a curve to
create the closed space.

[0712] The method according to another embodiment,
wherein the method further comprises the step of predefining
the pouch using vacuum suction for sucking the pouch into a
predefined shape.

[0713] The method according to yet another embodiment,
wherein the method comprises the step of predefining the
pouch by clamping and pulling or pushing the stomach wall
into a pre fixating pouch shape.
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[0714] The method according to yet another embodiment,
wherein the step of delivering a fixating member comprises
the step of delivering a staple or suture.

[0715] The method according to yet another embodiment,
wherein the step of delivering the at least one fixating member
comprises the step of delivering a fixating member in form of
a fixating member comprising a first and second state,
wherein the method further comprises the steps of delivering
the fixating member in the first state such that the fixating
member penetrates tissue, and altering the fixation device to a
second state in which the fixating member hinders the fixating
member from penetrating tissue.

[0716] The method according to yet another embodiment,
wherein the step of delivering the at least one fixating member
comprises the step of delivering the fixating members using
an instrument comprising a fixation member insertion device
and a fixation member altering device, wherein the method
further comprises the steps of: inserting the fixation member
through the tissue, the fixation device being in the first state,
and altering the state of the fixation member using the fixation
member altering device such that the fixation member is
placed in the second state.

[0717] The method according to yet another embodiment,
wherein the step of delivering the at least one fixation mem-
ber, comprises the step of delivering the at least one fixation
member housed in an elongated member adapted to house the
fixation member.

[0718] The method according to yet another embodiment,
wherein the instrument further comprises at least one anvil
member, and wherein the step of delivering the fixation mem-
ber comprises the step of delivering the fixation member such
that the fixation member penetrates the tissue of the esopha-
gus and the tissue of the stomach and engages the anvil
member.

[0719] The method according to yet another embodiment,
wherein the method further comprises the step of positioning
the anvil member within or outside of the stomach.

[0720] The method according to yet another embodiment,
wherein the instrument is a gastroscopic instrument, and
wherein the method further comprises the step of inserting the
instrument into the esophagus and/or stomach through the
throat of the patient for operating on the esophagus and/or
stomach.

[0721] According to another embodiment, wherein the
instrument is a laparoscopic instrument, and wherein the
method further comprises the step if inserting the instrument
into the patient from the outside of the patient into the
abdominal cavity, further inserting the instrument into the
esophagus and/or stomach through an incision opening in the
stomach and/or esophagus wall of the patient, and operating
on the esophagus and/or stomach from the inside thereof.
[0722] According to another embodiment, wherein the
instrument is a laparoscopic instrument adapted to be inserted
into the patient through a trocar, and wherein the method
comprises the steps of inserting the instrument through a
trocar from the outside of the patient into the abdominal
cavity, and operating on the esophagus and/or stomach from
the outside thereof.

[0723] According to another embodiment, wherein the at
least one unit is adapted to deliver fixation members penetrat-
ing three layers of stomach tissue and one layer of esophagus
tissue, and wherein the step of delivering fixating members
comprises the step of: fixating three layers of stomach tissue
and one layer of esophagus tissue to each other.
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[0724] According to yet another embodiment, wherein the
method further comprises the step of creating a pouch of
stomach tissue, through the fixation of two layers of stomach
tissue.

[0725] According to yet another embodiment, wherein the
step of creating the pouch comprises the step of creating the
pouch around a volume filling device placed in contact with
the stomach tissue.

[0726] According to yet another embodiment, wherein the
method further comprises the step of creating an opening in
the pouch from the inside of the stomach using a cutting
member.

[0727] The method according to another embodiment,
wherein the step if delivering fixating members comprises the
step of delivering fixation members penetrating two layers of
stomach tissue and one layer of esophagus tissue, for fixating
at least one of the two layers of stomach tissue and one layer
of esophagus tissue to each other.

[0728] The method according to another embodiment,
wherein the step if delivering fixating members comprises the
step of delivering at least one fixation member penetrating
four layers of stomach tissue and one layer of esophagus
tissue, for fixating at least three layers of stomach tissue and
one layer of esophagus tissue to each other.

[0729] The method according to yet another embodiment,
wherein the method further comprises the step of creating a
pouch of stomach tissue, through the fixation of two of the
three layers of stomach tissue.

[0730] The method according to yet another embodiment,
wherein the step of creating a pouch comprises the step of
creating a pouch around a volume filling device placed in
contact with the stomach tissue.

[0731] The method according to yet another embodiment,
wherein the method further comprises the step of creating an
opening in the pouch from the outside of the stomach using a
cutting member.

[0732] The method according to yet another embodiment,
wherein method further comprises the step of inserting a
volume filling device into the pouch, after the creation of the
pouch.

[0733] The method according to yet another embodiment,
wherein the step of inserting a volume filling device com-
prises the step of inserting a solidifying liquid.

[0734] The method according to yet another embodiment,
wherein the instrument comprises a conduit, and wherein the
step of inserting the solidifying liquid comprises the step of
inserting the conduit into the pouch created in the stomach
tissue, and delivering the solidifving fluid into the pouch
through the conduit.

[0735] The method according to yet another embodiment,
wherein the instrument comprises at least one operable joint,
and wherein the step of delivering the solidifying liquid to the
pouch comprises delivering the solidifying liquid into a
pouch created in the fundus area of the stomach.

[0736] The method according to yet another embodiment,
wherein the step if inserting a volume filling device comprises
the step of inserting a plurality of volume filling devices.
[0737] The method according to yet another embodiment,
wherein the step of inserting a volume filling device compris-
ing a plurality of volume filling devices, further comprises the
step of cornecting the plurality of volume filling devices to
each other to form an interconnected volume filling device,
after the plurality of volume filling devices have been inserted
into the pouch.
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[0738] The method according to yet another embodiment,
wherein the instrument further comprises a tubular member
adapted to be inserted into the pouch created of the stomach
tissue, and wherein the step of delivering the plurality of
volume filling devices into the pouch comprises the step of
delivering the plurality of volume filling devices through the
tubular member.

[0739] The method according to yet another embodiment,
wherein the instrument comprises at least one operable joint,
and wherein the step of delivering the plurality of volume
filling devices through the tubular member comprises the step
of delivering the plurality of volume filling devices to the
pouch created in the fundus area of the stomach.

[0740] According to another embodiment, wherein the step
of inserting a volume filling device comprises the step of
inserting an expandable volume filling device.

[0741] According to another embodiment, wherein the
method further comprises the step of filling the expandable
volume filling device with a solidifying liquid.

[0742] According to yet another embodiment, wherein the
method further comprises the step of filling the expandable
volume filling device with a plurality of volume filling
devices.

[0743] According to yet another embodiment, wherein the
step of inserting a volume filling device comprises the step of
inserting a combination of: a plurality of volume filling
devices, and a solidifying liquid.

[0744] The method according to another embodiment,
wherein the step of inserting the volume filling device com-
prises the step of inserting the volume filling device through
an elongated tubular member adapted to enable the volume
filling device to pass through the tubular member and into the
pouch.

[0745] The method according to yet another embodiment,
wherein the step of inserting the volume filling device com-
prises the step of inserting the tubular member into the pouch
created by the stomach tissue, for enabling the insertion of the
volume filling device through the tubular member.

[0746] The method according to yet another embodiment,
wherein the method further comprises the step of closing the
opening created in the pouch.

[0747] The method according to yet another embodiment,
wherein the method further comprises the step of pulling,
pushing and/or holding the stomach tissue.

[0748] The method according to yet another embodiment,
wherein the step pulling, pushing and/or holding the stomach
tissue comprises the step of pulling, pushing and/or holding
using a device adapted to engage the stomach tissue by pen-
etrating and/or clamping the stomach tissue.

[0749] The method according to yet another embodiment,
wherein the step of pulling, pushing and/or holding the stom-
ach tissue comprises the step of pulling, pushing and/or hold-
ing the stomach tissue using suction.

[0750] The method according to yet another embodiment,
wherein the step of pulling or pushing the stomach tissue
comprises the step of pulling or pushing the stomach tissue
into an opening of a luminal space inside of the instrument.

[0751] The method according to yet another embodiment,
wherein the step of pulling or pushing the stomach tissue into
an opening of a luminal space inside of the instrument com-
prises the step of pushing or pulling the stomach tissue into a
luminal space having a first cross-section being larger than an
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area of a second parallel cross-section placed in the opening
ofthe luminal space, placed more distally in the luminal space
or distally in the instrument.

[0752] The method according to yet another embodiment,
wherein the unit is adapted to be placed more distal in the
instrument than the luminal space, and wherein the method
further comprises the step of creating a pouch when the at
least one fixating member is delivered.

[0753] The method according to yet another embodiment,
wherein the method further comprises the steps of: placing a
first portion of the instrument inside of the stomach, placing a
second portion of the instrument outside the stomach, such
that the two layers of stomach tissue are placed between the
first portion of the instrument and the second portion of the
instrument.

[0754] The method according to yet another embodiment,
wherein the step of placing the fixating members comprises
the step of placing the fixating members above the gastroe-
sophageal junction, for creating a tunnel between the esopha-
gus and stomach above the junction.

[0755] The method according to yet another embodiment,
wherein the method further comprises the step of: creating a
pouch, and placing at least one first fixating member for
fixating the pouch, and placing at least one second fixating
member for fixating the pouch, such that the at least one
second fixating member intersects the at least one first fixat-
ing member.

[0756] The method according to yet another embodiment,
wherein the step of placing the at least one second fixating
member, comprises the step of placing the at least one second
fixating member perpendicularly to the at least one first fix-
ating member.

[0757] The method according to yet another embodiment,
wherein a holding portion is placed more distal than the unit,
and wherein the method further comprises the step of remov-
ing the instrument after the at least one fixating member has
been delivered.

[0758] According to another embodiment, the method fur-
ther comprises the steps of: placing at least one anvil member
or a unit for delivering fixation members placed on a separate
gastro-esophageal tube or esophageal tube or a gastroscope
adapted to be placed in the esophagus with the unit above the
cardia, and introducing the instrument into the abdominal
cavity for clamping on both sides of the esophagus at the
position of the unit, and involving the unit in the fixation of
stomach tissue to the right wall of the esophageal tissue, and
delivering fixation members such that the fixation members
penetrates the tissue of the stomach and the tissue of the wall
of the esophagus and engages with the unit for attaching
stomach and esophageal tissue above the cardia sphincter.
This method may be less time consuming than some other
methods of fastening stomach tissue to esophageal tissue
above the cardia sphincter. Further, by placing the anvil or
unit for delivering fixation members on a separate gastro-
esophageal tube or esophageal tube or a gastroscope adapted
1o be placed in the esophagus may in some cases increase the
accuracy of deliverance of fixation members.

[0759] The method according to another embodiment,
wherein the method is a method of treating reflux disease,
wherein the method comprises the steps of: placing an elon-
gated member in the esophagus, placing at least one fixating
member engaging the elongated member for fixating the
esophagus tissue to the stomach tissue. and placing a second
elongated member spaced apart from the first elongated
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member, such that the first and second elongated member
clamps the esophagus from the outside thereof including
stomach tissue from the outside thereof, at a position above
the cardia sphincter and below the diaphragm muscle. This
method may help the surgeon to perform the method of treat-
ing reflux disease in a manner that may lead to less human
error and a better treatment result. Erroneous treatment of
reflux may bring great discomfort to the patient and induce
cost to correct. Accurate positioned fixation members may,
for some methods, be of importance.

[0760] The method for treating reflux disease according to
another embodiment, wherein the method comprises the
steps of: placing a first elongated member comprising a first
part of a unit in the abdominal cavity outside of the stomach
and further adapted to clamp the esophagus from the outside
thereof including clamping the stomach fundus tissue from
the outside thereof, placing a second elongated member com-
prising a second part of the unit, placing one or more fixating
members, at the position of the esophagus above the cardia
sphincter and below the diaphragm muscle, delivering fixat-
ing members for attaching and fixating the folded stomach
fundus wall including two layers of stomach fundus wall to
one layer of esophagus wall, such that the one or more fixating
member, with a depth attaching only one layer of the two
clamped layers of esophageal tissue, attaches only one layer
of the two clamped layers of esophageal tissue. A method
where one or more fixation members attaches two layers of
clamped esophagus wall may in some cases expose the
patient risks and discomfort. This method can in some cases
decrease the risk of attaching two layers of clamped esopha-
gus and thus in some cases for treating reflux disease bring a
less invasive, securer and faster treatment method.

[0761] A method, according to another embodiment, of
attaching the esophagus to the stomach, wherein the method
comprises the steps of: placing a separate gastro-esophageal
tube or esophageal tube or a gastroscope comprising at least
one anvil member or a unit for delivering fixation members,
introducing an instrument into the abdominal cavity for
clamping on both sides of the esophagus at the position of the
unit or anvil, fixating the stomach tissue to the wall of the
esophageal tissue, delivering fixation members such that the
fixation members penetrates the tissue of the stomach and the
tissue of the wall of the esophagus and engages with the anvil
or unit for attaching the stomach and esophageal tissue above
the cardia sphincter. Fixating esophagus tissue to stomach
tissue may require multiple steps and can in some cases be
time consuming. Using the positioning of the anvil and/orunit
for delivering fixation members according to this method may
be increase accuracy and be less invasive. Thus, this method
may for some treatments increase the accuracy of attaching
esophagus tissue to stomach tissue at an intended position
suited for its purpose.

[0762] A method of attaching esophagus to stomach tissue
for treating reflux disease, wherein the method comprises the
steps of: placing a first elongated member comprising a first
part of a unit in the esophagus for engaging in fixating the
esophagus tissue to the stomach tissue, and placing a second
elongated member spaced apart from the first elongated
member comprising a second part of the unit in the abdominal
cavity outside of the stomach clamping the esophagus from
the outside thereofincluding stomach tissue, at the position of
the first part of the unit placed above the cardia sphincter and
below the diaphragm muscle, using the second elongated
member, and delivering the fixating members attaching



US 2012/0089157 Al

esophagus tissue to stomach tissue. Fixating esophagus tissue
to stomach tissue may in some treatments require multiple
steps and can in some cases be time consuming. Thus, this
method may for some treatments increase the accuracy of
delivering the fixating members attaching esophagus tissue to
stomach tissue at an intended position suited for its purpose.
This can potentially lead to increased rate of successful treat-
ments of reflux.

[0763] A method for treating reflux disease, according to
another embodiment, wherein the method comprises: placing
a first elongated member comprising a first part of a unit in the
abdominal cavity for engaging in fixating the esophagus tis-
sue to the stomach tissue, and placing a second elongated
member spaced apart from the first elongated member com-
prising a second part of the unit in the abdominal cavity
outside of the stomach clamping the esophagus from the
outside thereof including fundus tissue, at the position of the
first part of the unit placed above the cardia sphincter and
below the diaphragm muscle, using the second elongated
member, and delivering fixating members attaching esopha-
gus tissue to stomach tissue attaching and fixating the folded
stomach fundus wall including two layers of stomach fundus
wall to one layer of esophagus wall fixating member using a
fixating member with a depth attaching only one layer of the
two clamped layers of esophageal tissue. A method where one
or more fixation members attaches two layers of clamped
esophagus wall may in some cases expose the patient risks
and discomfort. This method can in some cases decrease the
risk of attaching two layers of clamped esophagus and thus in
some cases for treating reflux disease bring a less invasive,
securer and faster treatment method.

[0764] A method, according to another embodiment, of
creating a pouch in the stomach from the outside thereof,
wherein the method comprises the step of pulling the stomach
wall from the outside thereof pre shaping a pouch or impres-
sion in the stomach wall, clamping the stomach wall using a
clamping member to complete the pouch or pre shaping a
closure of the impression, and fixating a closure of the pouch
or stomach impression to fulfill the pouch creation when the
instrument is used in the abdominal cavity. A pouch created in
the stomach may in some cases decrease the risk of post-
treatment problems, where one example is infection.

[0765] According to another embodiment, wherein the step
of pulling the stomach tissue comprises the step using a
vacuum suction to hold the pouch or impression in place.

[0766] According to yet another embodiment, wherein the
step of inserting the laparoscopic instrument comprises the
step of inserting the laparoscopic instrument through a trocar
from the outside of the patient into the abdominal cavity.

[0767] According to yet another embodiment, wherein the
method comprises the step of delivering at least one fixating
member for fixating the stomach tissue without penetrating
the mucosa layer of the stomach wall.

[0768] According to yet another embodiment, wherein the
method further comprises the step of substantially reducing
the volume of the stomach cavity.

[0769] According to yet another embodiment, wherein the
method further comprises the step of clamping four layers of
stomach for creating a pouch of stomach wall from the out-
side of the stomach with a closed space within the pouch, and
wherein the method further comprises the step of delivering at
least one fixating member for fixating the stomach tissue
penetrating only two muscular layers of the stomach wall.
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[0770] According to yet another embodiment, wherein the
method further comprises the step of delivering fixating
members penetrating at least two layers of stomach tissue,
and wherein the method further comprises the step of placing
the fixating members for creating a substantially closed space
surrounded by stomach wall, and creating a pouch of stomach
wall including the closed space.

[0771] The method according to another embodiment,
wherein the method comprises the step of fixating a pouch
formed as atobacco pouch presenting a neck part of the pouch
being wrinkled back and forth to create the closed space.
[0772] The method according to another embodiment,
wherein the method comprises the step of fixating a pouch
formed as a flat folded pouch with the fixating members
placed in a curve to create the closed space.

[0773] The method according to another embodiment,
wherein the method further comprises the step of predefining
the pouch using vacuum suction for sucking the pouch into a
predefined shape.

[0774] The method according to another embodiment,
wherein the method comprises the step of predefining the
pouch by clamping and pulling or pushing the stomach wall
into a pre fixating pouch shape.

[0775] The method according to another embodiment,
wherein the step of delivering a fixating member comprises
the step of delivering a staple or suture.

[0776] The method according to another embodiment,
wherein the method further comprises the step of creating a
pouch of stomach tissue, through the fixation of two layers of
stomach tissue.

[0777] The method according to another embodiment,
wherein the step of creating the pouch comprises the step of
creating the pouch around a volume filling device placed in
contact with the stomach tissue.

[0778] According to another embodiment, wherein the step
if delivering fixating members comprises the step of deliver-
ing fixation members penetrating two layers of stomach tis-
sue and one layer of esophagus tissue, for fixating at least one
ofthe two layers of stomach tissue and one layer of esophagus
tissue to each other.

[0779] According to yet another embodiment, wherein the
step if delivering fixating members comptrises the step of
delivering at least one fixation member penetrating four lay-
ers of stomach tissue and one layer of esophagus tissue, for
fixating at least three layers of stomach tissue and one layer of
esophagus tissue to each other.

[0780] According to yet another embodiment, wherein
method further comprises the step of inserting a volume fill-
ing device into the pouch, after the creation of the pouch.
[0781] According to yet another embodiment, wherein the
step of inserting a volume filling device comprises the step of
inserting a solidifying liquid.

[0782] According to yet another embodiment, wherein the
instrument comprises a conduit, and wherein the step of
inserting the solidifying liquid comprises the step of inserting
the conduit into the pouch created in the stomach tissue, and
delivering the solidifying fluid into the pouch through the
conduit.

[0783] According to yet another embodiment, wherein the
instrument comprises at least one operable joint, and wherein
the step of delivering the solidifving liquid to the pouch
comprises delivering the solidifying liquid into a pouch cre-
ated in the fundus area of the stomach.



US 2012/0089157 Al

[0784] According to yet another embodiment, wherein the
step if inserting a volume filling device comprises the step of
inserting a plurality of volume filling devices.

[0785] According to yet another embodiment, wherein the
step of inserting a volume filling device comprising a plural-
ity of volume filling devices, further comprises the step of
connecting the plurality of volume filling devices to each
other to form an interconnected volume filling device, after
the plurality of volume filling devices have been inserted into
the pouch.

[0786] According to yet another embodiment, wherein the
instrument further comprises a tubular member adapted to be
inserted into the pouch created of the stomach tissue, and
wherein the step of delivering the plurality of volume filling
devices into the pouch comprises the step of delivering the
plurality of volume filling devices through the tubular mem-
ber.

[0787] According to yet another embodiment, wherein the
instrument comprises at least one operable joint, and wherein
the step of delivering the plurality of volume filling devices
through the tubular member comprises the step of delivering
the plurality of volume filling devices to the pouch created in
the fundus area of the stomach.

[0788] According to yet another embodiment, wherein the
step of inserting a volume filling device comprises the step of
inserting an expandable volume filling device.

[0789] According to another embodiment, wherein the
method further comprises the step of filling the expandable
volume filling device with a solidifying liquid.

[0790] According to another embodiment, wherein the
method further comprises the step of filling the expandable
volume filling device with a plurality of volume filling
devices.

[0791] According to another embodiment, wherein the step
of inserting a volume filling device comprises the step of
inserting a combination of: a plurality of volume filling
devices, and a solidifying liquid.

[0792] According to another embodiment, wherein the step
of inserting the volume filling device comprises the step of
inserting the volume filling device through an elongated tubu-
lar member adapted to enable the volume filling device to pass
through the tubular member and into the pouch.

[0793] According to yet another embodiment, wherein the
step of inserting the volume filling device comprises the step
of inserting the tubular member into the pouch created by the
stomach tissue, for enabling the insertion of the volume filling
device through the tubular member.

[0794] According to yet another embodiment, wherein the
method further comprises the step of closing the opening
created in the pouch.

[0795] According to yet another embodiment, wherein the
method further comprises the step of pulling, pushing and/or
holding the stomach tissue.

[0796] According to yet another embodiment, wherein the
step pulling, pushing and/or holding the stomach tissue com-
prises the step of pulling, pushing and/or holding using a
device adapted to engage the stomach tissue by penetrating
and/or clamping the stomach tissue.

[0797] The method according to another embodiment,
wherein the step of pulling, pushing and/or holding the stom-
ach tissue comprises the step of pulling, pushing and/or hold-
ing the stomach tissue using suction.

[0798] The method according to another embodiment,
wherein the method comprises one or more of the following
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operational method steps: introducing the instrument into the
throat, passing down the esophagus, placing an anvil or unit
for delivery of fixating members in the esophagus between
the cardia and the diaphragm level, for engaging in the fixa-
tion of the esophagus to the stomach tissue, passing down the
esophagus and additionally further down into the stomach,
filling the stomach with gas to expand the stomach, sucking
fluid from the stomach, looking at a guiding vision when the
instrument comprising a camera, engaging the instrument
with the stomach, creating and suturing at least one pouch of
the stomach wall, filling the at least one pouch with a fluid
and/or volume filling device or two or more volume filling
devices, deliver a plurality of volume filling devices into the
pouch created in the stomach tissue through a tubular mem-
ber, passing through the stomach wall with the instrument,
passing through the stomach wall with the instrument for the
placement of a volume filling device on the outside of the
stomach wall, passing through the stomach wall with the
instrument for the placement of a tube allowing placement of
a subcutaneous injection port, placing an subcutaneous injec-
tion port, suturing or stapling the stomach wall from the
inside thereof to the esophagus, suturing or stapling the stom-
ach wall to stomach wall from the inside of the stomach,
engaging the instrument with the esophagus, suturing or sta-
pling one layer of stomach tissue to one layer of esophageal
tissue, suturing or stapling two layers of stomach tissue to one
layer of esophageal tissue, suturing or stapling three layers of
stomach tissue to one layer of esophageal tissue, suturing or
stapling four layers of stomach tissue to one layer of esoph-
ageal tissue, suturing or stapling one or more layers of stom-
ach tissue to two or more positions on the esophageal tissue,
the esophagus having an esophagus center axis, the esopha-
gus further having an inner and outer substantially cylindrical
surface extending radially in relation to the esophagus center
axis and wherein the stomach tissue is attached to esophageal
tissue both at a first point along a first esophagus surface
length axis, substantially parallel to the esophagus center axis
and at asecond point along a second esophagus surface length
axis, substantially parallel to the esophagus center axis, at a
distance from the first esophagus surface length axis, radially
in relation to the esophagus center axis, delivering fixating
members by a unit placed on the instrument, penetrating at
least one layer of stomach tissue and one layer of esophagus
tissue with the fixating members, placing the fixating mem-
bers above the gastro-esophageal junction for creating a tun-
nel between the esophagus and stomach above the junction,
placing an esophagus part in the esophagus and a stomach
part in the stomach, placing the fixating member substantially
between the stomach and esophagus part, inserting the instru-
ment into the main stomach cavity through the cardia and
adapted to direct the instrument in cranial direction to reach a
position of the unit above the junction, allowing the tunnel a
substantially unrestricted contraction and release of the car-
dia closing sphincter muscle placed in the junction, when
such a tunnel has been created. Treating reflux based on one
or several of the steps above may bring decreased invasive-
ness and/or increased treatment efficiency and/or increased
accuracy of fixation which may be better adapted for its
purpose. One or a combination of these steps may further
increase the treatment success rate and in some cases lessen
the risk of erroneous treatment.

[0799] The method according to another embodiment,
wherein the method comprises one or more of the following
operational method steps: cutting the skin of a patient, creat-
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ing an opening in the abdominal wall of the patient Introduc-
ing the instrument into the abdominal cavity through the
opening in the abdominal wall, engaging the instrument with
the stomach, pulling down into the stomach wall for creating
at least one pre-shaped pouch of the stomach wall, clamping
the stomach wall for creating at least one pre-shaped pouch of
the stomach wall, suturing or stapling at least one pouch in the
stomach wall, filling the at least one pouch with a fluid and/or
volume filling device or two or more volume filling devices,
deliver a plurality of volume filling devices into the pouch
created in the stomach tissue through a tubular member, pass-
ing through the stomach wall into the stomach with the instru-
ment, passing through the stomach wall with the instrument
for the placement of a volume filling device on the inside of
the stomach wall, passing through the stomach wall with the
instrument for suturing the stomach wall to the esophagus
wall, placing a volume filling device on the outside of the
stomach wall, invaginating the volume filling device in the
stomach wall placing a subcutaneous injection port, suturing
or stapling the stomach wall to stomach wall from the outside
of the stomach, suturing or stapling the stomach wall to
stomach wall from the outside of the stomach without pen-
etrating the mucosa, suturing or stapling two layers of stom-
ach wall to one or two layers of stomach wall, engaging the
instrument with the esophagus, clamping the on both sides of
the esophagus for fixating one layer of esophageal wall to
stomach tissue, clamping the on both sides of the esophagus
and the stomach fundus wall for fixating one layer of esoph-
ageal wall to one or two layers of stomach tissue, introducing
a tube or a gastroscopic instrument into the esophagus com-
prising an anvil member or a fixating delivery member involv-
ing in the fixation of the esophagus to the stomach, coordi-
nating the position of the anvil member or a fixating delivery
member inside the esophagus to the instrument clamping
around the esophagus, suturing or stapling one layer of stom-
ach tissue to one layer of esophageal tissue, suturing or sta-
pling two layers of stomach tissue to one layer of esophageal
tissue, suturing or stapling three layers of stomach tissue to
one layer of esophageal tissue, suturing or stapling four layers
of stomach tissue to one layer of esophageal tissue, stapling
using staplers of different stapling depths at different posi-
tions in a stapler row, stapling stomach to esophagus with one
first stapler depth and stapling stomach to stomach with a
second smaller stapler depth, stapling a pouch with stomach
to stomach sutures in a stapler row, further comprising sta-
pling the esophagus with staplers of a larger depth included as
a part of the stapler row, suturing or stapling one or more
layers of stomach tissue to two or more positions on the
esophageal tissue, the esophagus having an esophagus center
axis, the esophagus further having an inner and outer substan-
tially cylindrical surface extending radially in relation to the
esophagus center axis and wherein the stomach tissue is
attached to esophageal tissue both at a first point along a first
esophagus surface length axis, substantially parallel to the
esophagus center axis and at a second point along a second
esophagus surface length axis, substantially parallel to the
esophagus center axis, at a distance from the first esophagus
surface length axis, radially in relation to the esophagus cen-
ter axis, delivering fixating members by a unit placed on the
instrument, penetrating at least one layer of stomach tissue
and one layer of esophagus tissue with the fixating members,
placing the fixating members above the gastro-esophageal
junction for creating a tunnel between the esophagus and
stomach above the junction, allowing the tunnel a substan-
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tially unrestricted contraction and release of the cardia clos-
ing sphincter muscle placed in the junction, when such a
tunnel has been created, placing an esophagus part in the
esophagus and a stomach part in the stomach via an introduc-
tion into the stomach cavity, placing the fixating member
substantially between the stomach and esophagus part, insert-
ing the instrument into the main stomach cavity below the
junction and adapted to direct the instrument in cranial direc-
tion to reach a position of the unit above the junction, oper-
ating a joint comprised in the instrument, for enabling the
instrument to be inserted into the main stomach cavity bend-
ing the joint in a direction to reach a position of the part of the
unit in the esophagus above the junction. Treating reflux
based on one or several of the steps above may bring
decreased invasiveness and/or increased treatment efficiency
and/or increased accuracy of fixation which may be better
adapted for its purpose. One or a combination of these steps
may further increase the treatment success rate and in some
cases lessen the risk of erroneous treatment.

[0800] The method according to any one of the embodi-
ments herein could comprise one or more of the following
laparoscopic operational method steps: cutting the skin of a
patient introducing a tube through the abdominal wall, filling
a fluid or gas into the abdominal cavity, introducing two or
more trocars into the abdominal cavity, introducing a camera
into the abdominal cavity through one of the trocars, intro-
ducing the instrument into the abdominal, cavity through a
trocar, engaging the instrument with the stomach, pulling
down into the stomach wall for creating at least one pre-
shaped pouch of the stomach wall, clamping the stomach wall
for creating at least one pre-shaped pouch of the stomach
wall, suturing or stapling at least one pouch in the stomach
wall, filling the at least one pouch with a fluid and/or a volume
filling device or two or more volume filling devices, deliver a
plurality of volume filling devices into the pouch created in
the stomach tissue through a tubular member, passing through
the stomach wall into the stomach with the instrument, pass-
ing through the stomach wall with the instrument for the
placement of a volume filling device on the inside of the
stomach wall, passing through the stomach wall with the
instrument for suturing the stomach wall to the esophagus
wall, placing a volume filling device on the outside of the
stomach wall, invaginating the volume filling device in the
stomach wall placing a subcutaneous injection port, suturing
or stapling the stomach wall to stomach wall from the outside
of the stomach, suturing or stapling two layers of stomach
wall to one or two layers of stomach wall, suturing or stapling
the stomach wall to stomach wall from the outside of the
stomach without penetrating the mucosa, engaging the instru-
ment with the esophagus, clamping the on both sides of the
esophagus for fixating one layer of esophageal wall to stom-
ach tissue, clamping the on both sides of the esophagus and
the stomach fundus wall for fixating one layer of esophageal
wallto one or two layers of stomach tissue, introducing a tube
or a gastroscopic instrument into the esophagus comprising
an anvil member or a fixating delivery member involving in
the fixation of the esophagus to the stomach, coordinating the
position of the anvil member or a fixating delivery member
inside the esophagus to the instrument clamping around the
esophagus, suturing or stapling one layer of stomach tissueto
one layer of esophageal tissue, suturing or stapling two layers
of stomach tissue to one layer of esophageal tissue, suturing
or stapling three layers of stomach tissue to one layer of
esophageal tissue, suturing or stapling four layers of stomach
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tissue to one layer of esophageal tissue, stapling using sta-
plers of different stapling depths at different positions in a
stapler row, stapling stomach to esophagus with one first
stapler depth and stapling stomach to stomach with a second
smaller stapler depth, stapling a pouch with stomach to stom-
ach sutures in a stapler row, further comprising stapling the
esophagus with staplers of a larger depth included as a part of
the stapler row, suturing or stapling one or more layers of
stomach tissue to two or more positions on the esophageal
tissue, the esophagus having an esophagus center axis, the
esophagus further having an inner and outer substantially
cylindrical surface extending radially in relation to the
esophagus center axis and wherein the stomach tissue is
attached to esophageal tissue both at a first point along a first
esophagus surface length axis, substantially parallel to the
esophagus center axis and at a second point along a second
esophagus surface length axis, substantially parallel to the
esophagus center axis, at a distance from the first esophagus
surface length axis, radially in relation to the esophagus cen-
ter axis, delivering fixating members by a unit placed on the
instrument, penetrating at least one layer of stomach tissue
and one layer of esophagus tissue with the fixating members,
placing the fixating members above the gastro-esophageal
Junction for creating a tunnel between the esophagus and
stomach above the junction, allowing the tunnel a substan-
tially unrestricted contraction and release of the cardia clos-
ing sphincter muscle placed in the junction, when such a
tunnel has been created, placing an esophagus part in the
esophagus and a stomach part in the stomach via an introduc-
tion into the stomach cavity, placing the fixating member
substantially between the stomach and esophagus part, insert-
ing the instrument into the main stomach cavity below the
Jjunction and adapted to direct the instrument in cranial direc-
tion to reach a position of the unit above the junction, oper-
ating a joint comprised in the instrument, for enabling the
instrument to be inserted into the main stomach cavity bend-
ing the joint in a direction to reach a position of the part of the
unit in the esophagus above the junction. Treating reflux
based on one or several of the steps above may bring
decreased invasiveness and/or increased treatment efficiency
and/or increased accuracy of fixation which may be better
adapted for its purpose. One or a combination of these steps
may further increase the treatment success rate and in some
cases lessen the risk of erroneous treatment.

[0801] The apparatus that may be used together with the
instruments and methods outlined above may comprise many
different aspects and embodiments. Different embodiments
are outlined below:

[0802] The invention relates to an apparatus for treating
reflux disease in a human or animal mammal patient com-
prising an implantable movement restriction device having an
outer surface with an elongated shape adapted to be at least
partly be invaginated by a stomach wall portion of a patient.

[0803] Inoneembodimentthe movement restriction device
has, when implanted in a patient, a proximal part and a distal
part, and the device is adapted to rest at least partially with the
outer surface of its proximal part against the patient’s stomach
fundus wall, in a position between the patient’s diaphragm
and the fundus wall, such that movement of the cardiac notch
of the patient’s stomach towards the patient’s diaphragm is
restricted, when the movement restriction device is implanted
in the patient, to thereby prevent the cardia from sliding
through the patient’s diaphragm opening into the patient’s
thorax, so as to maintain the supporting pressure against the
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patient’s cardia sphincter muscle exerted from the patient’s
abdomen. The device is also adapted to stabilize and hold the
proximal part by the distal part adapted to be substantially
invaginated in the stomach wall in order to prevent the cardia
from sliding through the patient’s diaphragm opening into the
patient’s thorax. The terms “proximal” and “distal” have the
usual anatomical meaning.

[0804] In the present context proximal and distal refer to
parts of the movement restriction in its implanted position.
The length of the distal invaginated part of the elongated
movement restriction device is sufficiently long to stabilize
the proximal part of the elongated movement restriction
device to prevent the cardia from sliding through the patient’s
diaphragm opening into the patient’s thorax. The circumfer-
ence of the distal invaginated part of the elongated movement
restriction device is such that it is stabilizing the proximal part
of the elongated movement restriction device to prevent the
cardia from sliding through the patient’s diaphragm opening
into the patient’s thorax. The proximal part of the movement
restriction device has a size of at least 125 mm® and a circum-
ference of at least 15 mm.

[0805] Preferably, the apparatus comprises an implantable
first fixation device that secures the proximal part of the
movement restriction device in a position that restricts the
movement of the cardiac notch of the stomach towards the
patient’s diaphragm, with the outer surface of the movement
restriction device substantially contacting the patient’s stom-
ach fundus wall. The first fixation device may include sutures
or staples that attach together portions of the fundus stomach
wall that enclose the proximal part of the movement restric-
tion device to secure the movement restriction device in said
position, i.e., the movement restriction device is at least partly
placed in an invaginated space. Thus, by affixing the proximal
part of the implantable movement restriction device indi-
rectly in this manner, no suturing between the movement
restriction device and tissue is required, which, in turn, fur-
ther reduces the risk for complications. Keeping the proximal
part of the movement restriction device in place in this man-
ner has resulted in an elastic suspension with improved long
term properties.

[0806] The first fixation device, such as sutures or staples,
attach together portions of the fundus stomach wall so at to
invaginate the proximal part of the movement restriction
device from either inside or outside of the patient’s stomach
wall.

[0807] Alternatively, a tissue growth promoting structure
may be sutured to the stomach wall with a relatively large
contact surface towards the stomach. The relatively large
surface of the structure, such as a net, will allow for in-growth
of human tissue for holding the proximal part of the move-
ment restriction device in place over the long term. The tissue
growth promoting structure may comprise sutures or staples
that attach the net like structure to the fundus stomach wall.
[0808] Inaddition to affixing the proximal part of the move-
ment restriction device to the stomach wall a second fixation
device may be employed. The second fixation device can be
used to affix the proximal part of movement restriction device
in relation to the cardia. For example, the proximal part of the
movement restriction device can be affixed in a position
above the cardia, between the cardia and the diaphragm
muscle, by a second direct or indirect affixation of the proxi-
mal part of the movement restriction device via the fundus
stomach wall. The second fixation device may secure, indi-
rectly or directly, the proximal part of the movement restric-
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tion device to the esophagus close to the patient’s angle of
His. The second fixation device suitably includes a plurality
of sutures or staples that attach the fundus wall and a wall of
the patient’s esophagus 1o hold the movement restriction
device in said position.

[0809] The apparatus may also comprise a third fixation
device that secures, indirectly or directly, the proximal part of
the movement restriction device to the patient’s diaphragm
muscle or other muscle tissue. The third fixation device suit-
ably comprises a plurality of sutures or staples that attach the
fundus wall and the diaphragm muscle or other muscle tissue
to hold the movement restriction device in said position.
[0810] The proximal part of the movement restriction
device may be adapted to be substantially or completely
invaginated by the patient’s stomach fundus wall, and be
placed either on the inside or outside of the stomach fundus
wall.

[0811] The proximal part of the movement restriction
device may be adapted to be placed on the outside of the
patient’s stomach wall, such that the stomach cavity is sub-
stantially reduced, by a volume substantially exceeding the
volume of the movement restriction device.

[0812] At least a part of the proximal part of the movement
restriction device may be made of a material which is
destructible or not destructible by stomach acid.

[0813] In an embodiment, the proximal part of the move-
ment restriction device is inflatable and adapted to be inflated
witha gel or fluid. A fluid or gel receiving member for receiv-
ing fluid to inflate the movement restriction device may be
provided.

[0814] In one embodiment the apparatus according to the
invention further comprise an adjustment device for adjusting
at least the proximal part of the movement restriction device.
For this purpose, the movement restriction device can com-
prise a body, the size of which is hydraulically adjustable, and
the adjustment device can comprise a hydraulic fluid reser-
voir that, when implanted in the patient, is connected to the
body, and wherein the body’s size is non-invasively regulated
by manually pressing the hydraulic fluid reservoir so as to
adjust the amount of hydraulic fluid supplied to the body and
thereby the body’s size. The apparatus can further comprise a
hydraulic regulation device comprising at least one chamber
that, when implanted in the patient, is invaginated in the
patient’s stomach wall with the body and connected to the
body, and wherein the amount of hydraulic fluid contained in
the body is non-invasively regulated by distributing fluid
between the hydraulic reservoir and the at least one chamber.
Preferably, the at least one chamber is, when implanted in the
patient, filled with the hydraulic fluid using a pump in the
reservoir so as to stretch the fundus wall to create satiety in the
patient. Further, the adjustment device further can comprise a
reverse servo, wherein a small volume of fluid in the reservoir
is compressed with a higher force and the chamber creates a
movement of a larger total volume with less force per unit of
volume. In one embodiment, the body forms a first chamber,
further comprising at least one additional body forming a
second chamber smaller than the first chamber, the first and
second chambers being in contact with each other, preferably
in fluid communication with each other. The hydraulic reser-
voir is preferably adapted to be placed subcutaneously in the
patient and the hydraulic reservoir is preferably adapted to be
placed in the patient’s abdomen. The hydraulic reservoir may
have a wall defining the volume thereof, and the volume of the
hydraulic reservoir is regulated by moving a wall portion of
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the wall of the hydraulic reservoir. The apparatus can com-
prise a motor for moving the wall portion. The hydraulic
regulation device can comprise a pump, and the hydraulic
reservoir is regulated by the pump pumping fluid between the
hydraulic reservoir and said at least one chamber. A mechani-
cal device can operatively be connected to the hydraulic regu-
lation device to be moved as the hydraulic regulation deviceis
operated. In one embodiment, at least the proximal part of the
movement restriction device is mechanically regulated. The
apparatus can further comprise a motor for mechanically
regulating the movement restriction device.

[0815] Inoneembodiment, the apparatus according further
comprises a second body that, when implanted in the patient
with the body, fills two volumes, respectively, at two different
parts of the patient’s the stomach, thereby affecting the
patient’s reflux. The reflux disease treatment device is
adapted to be postoperatively and non-invasively regulated,
and adapted to be regulated from time to time such that at a
first time one of the filling bodies fills the volume at one of the
parts of the stomach and at a second time the other of the
filling bodies fills the volume at the other part of the stomach.

[0816] Inone embodiment, the apparatus according to the
invention comprises an adjustment device for adjusting the
size and/or shape of the movement restriction device. The size
of the movement restriction device can be hydraulically
adjustable, and the adjustment device can comprises a
hydraulic fluid reservoir that, when implanted in the patient,
is connected to the movement restriction device, and the size
of the movement restriction device can be non-invasively
regulated by moving hydraulic fluid between the hydraulic
fluid reservoir and the movement restriction device. The
movement restriction device may be seen as a body. The
apparatus can further comprise a hydraulic regulation device
comprising at least one chamber that, when implanted in the
patient, is invaginated in the patient’s stomach wall with the
body and connected to the body, and wherein the amount of
hydraulic fluid contained in the body is non-invasively regu-
lated by distributing fluid between the hydraulic reservoir and
the at least one chamber. The at least one chamber can, when
implanted in the patient, be filled with the hydraulic fluid
using a pump in the reservoir so as to stretch the fundus wall
to create satiety in the patient. Further, the adjustment device
can comprise a reverse servo comprising three adjustable
reservoirs with hydraulic fluid, wherein a small volume of
fluid in a first reservoir placed subcutaneously, being part of a
first closed system including a second reservoir, is com-
pressed with a high force per area unit for moving a small
volume of hydraulic fluid, and wherein the second reservoir
affects a larger volume of hydraulic fluid in a third reservoir,
the third reservoir being part of a second closed system hav-
ing larger volume than said first reservoir, thereby creating a
movement of a larger total volume of hydraulic fluid with less
force per area unit.

[0817] Ina special embodiment, the movement restoration
device as outlined in the previous sections comprises two or
more movement restriction device segments, preferably com-
prising more than three segments, adapted to be assembled to
an implantable assembled movement restriction device of a
controlled size involving at least the proximal part of the
movement restriction device. The assembled moverment
restriction device is adapted to rest with at least a part of its
outer surface against the patient’s stomach fundus wall, in a
position between the patient’s diaphragm and the fundus wall,
such that movement of the cardiac notch of the patient’s
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stomach towards the patient’s diaphragm is restricted, when
the movement restriction device is implanted in the patient, to
thereby prevent the cardia from sliding through the patient’s
diaphragm opening into the patient’s thorax, so as to maintain
the supporting pressure against the patient’s cardia sphincter
muscle exerted from the patient’s abdomen. The assembled
movement restriction device preferably is adapted to disas-
semble into its segments if it leaves its implanted position of
at least partially contacting the stomach fundus wall in a
position between the diaphragm and the fundus wall. Prefer-
ably. the assembled movement restriction device is adapted to
beinvaginated in the stomach wall, and to disassemble into its
segments if it leaves its implanted stomach position including
penetrating the stomach wall to retain a position inside the
stomach. The segments are preferably adapted to separately
pass through the food passage way, thereby reducing risk of
causing obstruction/ileus in the patient’s intestine. The move-
ment restriction device segments can be adapted to pass
through a trocar, for assembly and implantation of said move-
ment restriction device into the abdominal cavity. The move-
ment restriction device segments can have a flexible outer
shape adapted to pass through a trocar. The movement restric-
tion device segments can be adapted to have a shape allowing
them to be assembled into said movement restriction device,
when implanted. In one embodiment, the movement restric-
tion device segments are hollow with a flexible outer surface.
The movement restriction device segments can be adapted to
be filled with at least one of a fluid a foam, a gel or a fluid that
hardens to a solid material. In one embodiment the movement
restriction device segments are solid. It is preferred that the
movement restriction device segments are adapted to tempo-
rary be holding their assembled position, preferably by the
invaginated stomach wall, or alternatively by an adhesive.

[0818] Forits assembly, the movement restriction device is
provided with at least one assembly element that sufficiently
fits with at least one assembly element of another segment, so
the segments by fitting assembly elements can be assembled
into the implantable movement restriction device. Preferably,
the segments for this purpose comprise a core part and a
plurality of outer parts, and preferably, the at least one assem-
bly element is selected among sufficiently fitting flanges and
slits. The core part is adapted to receive and assemble the
outer elements into an implantable movement restriction
device, and preferably the core part has assembly slits
adapted to receive corresponding assembly flanges of the
outer parts when assembling the movement restriction
device. In one embodiment the slits are distributed around the
outer peripheral area of the core part. The outer parts are then
provided with flanges sufficiently matching the slits to
assemble the device. In another embodiment, the at least one
assembly element immobilizes each ofthe movement restric-
tion device segments to a core part along a first plane, and
wherein movement, and wherein the movement restriction
device segments and the core part further comprises a second
assembly element, which following the assembly of said seg-
ments and core part, immobilize each segment and core part
along a second plane in an angle to said first plane. For
example, the first plane and the second plane can be substan-
tially perpendicular. The second assembly element comprises
mating elements, preferably with matching protrusions and
recesses provided on the movement restriction device seg-
ments and the core part, while the at least one assembly
element further comprises protrusions and recesses. Prefer-
ably, the at least one assembly element comprises an assem-
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bly slit in the core part and an assembly flange in a segment,
and wherein a mating element comprises a protrusion in said
slitand a recess in said flange; or alternatively, the at least one
assembly element comprises an assembly flange in the core
part and an assembly slit in a segment, and wherein the a
mating element comprises a protrusion in said slit and arecess
in said flange.

[0819] Other features of the proximal part of the movement
restriction device will be described in the following part of
description. These features can be combined with any of the
following features related to the distal part of the movement
restriction device.

[0820] In an advantageous embodiment of the apparatus
now adapted to also treat obesity, the body is adjustablein size
and invaginated in the patient’s fundus stomach wall. As a
result, the body stretches the patient’s stomach fundus wall
when the size thereof is increased, thereby creating satiety in
apatient also suffering from obesity. At least two implantable
adjustable stretching devices may be provided to stretch dif-
ferent parts of the patient’s stomach wall, to thereby treat
obesity by efficiently affecting the patient’s appetite. The two
stretching devices are suitably regulated from outside of the
patient’s body, whereby a first of the stretching devices is
regulated at a first time to stretch a first part of the patient’s
stomach wall and a second of the stretching devices is regu-
lated at a second time to stretch a second part of the patient’s
stomach wall.

[0821] The apparatus of the present invention in any form
outlined in the previous sections can be further adapted to
treat obesity together with reflux disease as it is common that
apatient suffers from both complications. For this purpose the
distal part of the movement restriction device is further
adapted for obesity treatment. The distal part will have the
functionality of a volume filling device

[0822] In accordance with a first option, the distal part of
the movement restriction device is adapted to be placed inside
the stomach with the outer surface of the distal part of resting
against the inside of the stomach wall.

[0823] Inaccordance with a second option, the distal part of
the movement restriction device is adapted to be placed out-
side the stomach with the outer surface of the volume filling
device resting against the outside of the stomach wall.

[0824] Preferably, the distal part of the movement restric-
tion device is adapted to be completely invaginated by the
stomach wall of the patient and to be placed inside or outside
the stomach wall via a gastroscopic instrument. To this end
the distal part of the movement restriction device may com-
prise an attachment device adapted to co-operate with a grip-
ping instrument. Suitably, the distal part of the movement
restriction device is adapted to be non-invasively adjustable
postoperatively.

[0825] The apparatus may comprise a fixation device, suit-
ably two or more fixation devices, adapted to be involved in
the fixation of the distal part of the movement restriction
device to the stomach wall. The distal part of the movement
restriction device may comprise a holding device adapted to
be held by an instrument, suitably two or more holding
devices, to simplify the implantation of the device.

[0826] At least a part of the distal part of the movement
restriction device may be made of a material which is not
destructible by stomach acid. The distal part of the movement
restriction device may be destructible by acids, for example
hydrochloric acid.
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[0827] In an embodiment, the distal part of the movement
restriction device is inflatable to an expanded state and com-
prises an enclosure wall defining a chamber, the distal part of
the movement restriction device is inflated with a gel or fluid
supplied into the chamber. At least one tube may be connected
to the distal part of the movement restriction device for sup-
plying gel or fluid to the chamber. An injection port con-
nectible with the tube may be provided. Alternatively, the
distal part of the movement restriction device may be pro-
vided with an inlet port for a fluid or a gel connectible to a
gastroscopic instrument, wherein the inlet port comprises a
fluid connection adapted to interconnect the inflatable device
and the gastroscopic instrument.

[0828] The distal part of the movement restriction device
has a circumference of at least 30. 50, 80, 120, 150, 180 or 220
mm.

[0829] The distal part of the movement restriction device
has a volume in the range of 0.0001 to 0.001 m>, or 0.00001
0 0.001 m®, or 0.00001 to 0.0002 m>. The volume of the
volume filling device has a volume of less than 0.0002 m?.
[0830] The distal part of the movement restriction device
may comprise at least two interconnectable portions adapted
to be placed inside or outside the stomach as separate por-
tions.

[0831] The distal part of the movement restriction device
may comprise an elastic material, a bio-compatible material
and/or silicone. Suitably, at least one of the distal and proxi-
mal parts of the movement restriction device is provided with
atleast one layer. For example, a metal layer, a Parylene layer,
a polytetrafluoroethylene layer or a polyurethane layer. The
layers may comprise multiple layers in any order. Suitably,
one of the layers may be made of made of metal, silicon or
PTFE. The volume filling device may comprise an outer
surface layer of silicone, polyurethane, Teflon®, or polytet-
rafluoroethylene, metal, Parylene, PTFE or a combination
thereof. The volume filling device may comprise an inner
surface layer of silicone, polyurethane, Teflon®, or polytet-
rafluoroethylene, metal, Parylene, PTFE or a combination
thereof. Other combinations of layers include an inner surface
layer of polytetrafluoroethylene and an outer layer of silicone,
an inner surface layer of polytetrafluoroethylene, an interme-
diate layer of silicone, and an outer layer of Parylene, an inner
surface layer of polyurethane and an outer layer of silicone,
and an inner surface layer of polyurethane, an intermediate
layer of silicone, and an outer layer of Parylene.

[0832] The distal part of the movement restriction device
may comprise a fluid adapted to be transformed into solid
state or fixed form. Such a fluid may be liquid polyurethane or
isotonic. The fluid may comprises large molecules, such as
iodine molecules, to prevent diffusion.

[0833] The apparatus may include an implantable stimula-
tion device that sends out stimulation pulses to the cardia
muscle, especially the cardia sphincter muscle to stimulate
the cardia muscle and thereby further close the cardia to
additionally prevent reflux disease. The stimulation device is
comprised of at least one conductor and at least one electrode
that receives the stimulation pulses and applies them to the
cardia sphincter muscle to thereby stimulate the cardia
sphincter muscle. The at least one electrode may also be kept
in place by the stomach-esophagal sutures or invagination in
the stomach wall. The stimulation pulses may be sent as a
train of pulses, wherein the pulse train is repeated with a time
break in between, the break extending the break between each
pulse in the pulse train. Preferably, the stimulation device
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sends out a number of pulse trains in a row followed by a
break longer than that between the pulse trains to let the
muscle rest still keeping the cardia sphincter closed The
stimulation device may include an electronic circuit and an
energy source preferably adapted to incorporate the elec-
tronic circuit and energy source.

[0834] Thestimulation device preferably comprises at least
one sensor for sensing a physical parameter of the patient or
a functional parameter of the movement restriction device
and an internal control unit for controlling the stimulation
device.

[0835] Normally, the internal control unit controls the
stimulation device in response to information from the sensor.
[0836] A sensor sensing a contraction wave of the esopha-
gus, or any other parameter correlated to food intake, sends
the information to the internal control unit and the internal
control unit then ceases the stimulation in response to such
information from the sensor.

[0837] The stimulation device may, at any time, be con-
trolled by the patient.

[0838] This object is also obtained by providing an appa-
ratus, the apparatus comprising an implantable movement
restriction device having an elongated shape and having,
when implanted in a patient, a proximal and a distal part,
wherein the proximal part is adapted to be at least partly
invaginated by the patient’s stomach fundus wall and having
an outer surface that preferably includes a biocompatible
material, wherein a substantial part of the outer surface of the
proximal part of the movement restriction device is adapted to
rest against the stomach wall without injuring the latter in a
position between the patient’s diaphragm and at least a por-
tion of the lower part of the invaginated stomach fundus wall,
such that movement of the cardiac notch of the patient’s
stomach towards the patient’s diaphragm is restricted, when
the movement restriction device is invaginated, to thereby
prevent the cardia from sliding through the patient’s dia-
phragm opening into the patient’s thorax, so as to maintain the
supporting pressure against the patient’s cardia sphincter
muscle exerted from the patient’s abdomen. The distal part of
the movement restriction device stabilizes and holds the
proximal part and is adapted by substantially invaginated in
the stomach wall. The fundus stomach wall is more easily
movable and thereby stabilized by the distal part being invagi-
nated in the stomach wall at least partly below the fundus
stomach wall. The proximal part of the movement restriction
device has a size of at least 125 mm” and a circumference of
at least 15 mm, further comprises an implantable stimulation
device adapted to engage with the cardia sphincter of a
patient, and a control device for controlling the stimulation
device to stimulate the cardia sphincter, wherein the stimula-
tion of the cardia sphincter is made with energy pulses to
increase sphincter tonus so that the cardia closes and said
control device is operable by the patient in that it can be set out
of operation, wherein the control device is further operable by
the patient to set the stimulation device into operation, in
which operational state the stimulation device continuously
alternates at a time when the patient does not swallow
between an operation mode, in which the cardia sphincter is
stimulated with said energy pulses, and a rest mode, in which
the cardia sphincter is not stimulated.

Movement Restriction Device

[0839] The movement restriction device of the apparatus
will be described. It is to be understood that in the present
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context all features, functionalities or adaptations described
with the movement restriction device in this section are
related to its proximal part, even if this is not explicitly men-
tioned. However, all features, embodiments, or part of
embodiments as well as any method described in this appli-
cation may, where applicable, be used for both the proximal
or distal part of the device.

[0840] The apparatus comprises an implantable movement
restriction device having an outer surface that includes a
biocompatible material, wherein the movement restriction
device is adapted to rest with at least a part of its outer surface
against the patient’s stomach fundus wall, in a position
between the patient’s diaphragm and the fundus wall, such
that movement of the cardiac notch of the patient’s stomach
towards the patient’s diaphragm is restricted, an apparatus for
treating Gastro Esophageal Reflux Disease is obtained. The
movement restriction device has a size of at least 125 mm’®
and a circumference of at least 15 mm and restricts movement
of the cardiac notch of the patient’s stomach towards the
patient’s diaphragm thereby preventing the cardia from slid-
ing through the patient’s diaphragm opening into the patient’s
thorax, maintaining the supporting pressure against the
patient’s cardia sphincter muscle exerted from the patient’s
abdomen. Fixation device are adapted to secure the move-
ment restriction device in said position.

[0841] By adapting the outer surface of the implanted
movement restriction device to rest against the wall of the
fundus, there is a minimal risk of complications, such as
migration of damage to tissue, because the fundus is less
fragile than the esophagus.

[0842] In a first embodiment of the invention, the fixation
device comprises sutures or staples that attach together por-
tions of the fundus stomach wall that enclose the movement
restriction device to secure the movement restriction device in
said position. Le., the movement restriction device is at least
partly placed in an invaginated space. Thus, by affixing the
implantable movement restriction device indirectly in this
manner, no suturing between the movement restriction device
and tissue is required, which, in turn, further reduces the risk
for complications. Keeping the movement restriction device
in place in this manner has resulted in an elastic suspension
with improved long term properties.

[0843] The fixation device, such as sutures or staples, may
attach together portions of the fundus stomach wall so at to
substantially or completely invaginate the movement restric-
tion device from either inside or outside of the patient’s stom-
ach wall. Where the movement restriction device is placed on
the outside of the patient’s stomach wall, the movement
restriction device is invaginated by the fundus stomach wall
such that the stomach cavity is substantially reduced, by a
volume substantially exceeding the volume of the movement
restriction device.

[0844] In a another embodiment of the invention, the fixa-
tion device comprises an implantable first fixation device that
attach the movement restriction device in said position to the
fundus wall, a second fixation device that secures, indirectly
or directly, the movement restriction device to the esophagus
close to the patient’s angle of His, and a third fixation device
that secures, indirectly or directly, the movement restriction
device to the patient’s diaphragm muscle or associated
muscles. Any of the first, second and third fixation devices
may be comprised of a plurality of sutures or staples. The first
fixation device may comprise a tissue growth promoting
structure for long term attachment of the movement restric-
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tion device to the stomach wall. The tissue growth promoting
structure may be sutured to the stomach wall with a relatively
large contact surface towards the stomach. The relatively
large surface of the structure, such as a net, will allow for
in-growth of human tissue for holding the movement restric-
tion device in place over the long term. The tissue growth
promoting structure may comprise sutures or staples that
attach the net like structure to the fundus stomach wall.

[0845] Inaddition to invaginating the movement restriction
device in accordance with the first embodiment of the inven-
tion, the second fixation device can be used to secure, indi-
rectly or directly, the movement restriction device to the
esophagus close to the patient’s angle of His, and the third
fixation device may be used to secure, indirectly or directly,
the movement restriction device to the patient’s diaphragm
muscle or other muscle tissue.

[0846] At least a part of the movement restriction device
may be made of a material which is destructible or not
destructible by stomach acid.

[0847] The movement restriction device may be inflatable
and adapted to be inflated with a gel or fluid. A fluid or gel
receiving member for receiving fluid to inflate the movement
restriction device may be provided.

[0848] The movement restriction device may include a
homogenous material and may be a solid body.

[0849] The movement restriction device may include an
enclosure wall defining a chamber.

[0850] The movement restriction device may have a rigid,
elastic or flexible outer wall. Where the outer wall is rigid, it
is rigid enough to maintain non-deformed when subject to
forces created by stomach movements. Where the movement
restriction device is invaginated, in accordance with the first
embodiment described above, the movement restriction
device preferably comprises a body adapted to be at least
partly invaginated by the patient’s stomach fundus wall and
having an outer surface that includes a biocompatible mate-
rial. A substantial part of the outer surface of the body is
adapted to rest against the stomach wall in said position
between the patient’s diaphragm and the portion of the lower
part of the invaginated stomach fundus wall. Suitably, the
body is made of a material softer than 25 or 15 Shore.

[0851] Inaccordance with a first general design of the body,
the body has a maximum circumference as seen in a plane
perpendicular to an axis through the body. The circumfer-
ences of the body as seen in other planes perpendicular to said
axis are equal to the maximum circumference or decrease as
seen along said axis in the direction from the maximum
circumference. For example, the body may be substantially
egg shaped, spherically shaped, or substantially shaped like
an egg with an indented middle section or like a bent egg.

[0852] In accordance with a second general design of the
body, the circumference of the body as seen in a plane per-
pendicular to an axis through the body increases and
decreases at least two times as the plane is displaced along
said axis, or decreases and increases at least one time as the
plane is displaced along said axis. For example, the body may
be substantially shaped like a kidney.

[0853] Preferably, the body is dimensioned with a size
larger than the intestinal outlet from the stomach. The body
may have a smallest outer diameter of 30 or 40 mm or larger
and may have a smallest outer circumference of 150, 110, 90,
70, 50 or 30 mm.
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[0854] Suitably, the body has rounded contours without too
sharp edges that would be damaging to the patient’s stomach
wall, and has a generally smooth outer surface for resting
against the fundus wall.

[0855] The body is implantable either inside or outside of
the patient’s stomach and is adapted to be attached to the
patient’s stomach wall by surgery. The body may be change-
able to assume a slender form having a smaller diameter than
that of a trocar for laparoscopic use, whereby the body when
changed to said slender form can be pushed or pulled through
the trocar. The body may include a flexible outer wall defining
a chamber filled with a fluid, such as a gel, allowing the body
to pass through such a trocar. Alternatively, the body may
include an elastic compressible material, allowing the body to
pass through a trocar.

[0856] The body may be hollow and include at least two
separate pieces adapted to be inserted into the hollow body,
and further adapted to be put together to one unitary piece
inside the body, thereby allowing the body to pass through a
trocar for laparoscopic use. Alternatively, the body may
include an outer wall and a hollow compressed inner part, for
being filled with a fluid or gel after insertion into the patient’s
body.

[0857] The body may include a chamber with an injection
port, wherein the chamber of the body is filled with a fluid
through the injection port.

Stimulation Device

[0858] The stimulation device of the apparatus will now be
described.

[0859] The control device is operable by the patient to
control the stimulation device to continuously alternate
between an operation mode, in which the cardia sphincter is
stimulated with energy pulses, and a rest mode, in which the
cardia sphincter is not stimulated. (The term “patient”
includes an animal or a human being.) The continuous alter-
nation between the operation and rest modes gives the advan-
tage that the cardia sphincter is able to “recover” during the
rest modes and as a result be more sensitive during the opera-
tion modes. Another advantage is that the energy consump-
tion of the new apparatus will be considerably lower as com-
pared with the above-discussed prior continuous stimulation
system. In addition, since the control device is operable by the
patient he or she may choose when the apparatus should be in
operation. For example, for some patients it may be sufficient
to keep the apparatus temporarily “on” when the patient feels
reflux troubles, such as at night when the patient is lying,
others may need to have the apparatus all the time “on”,
except when the patient eats.

[0860] In accordance with a preferred embodiment of the
invention, the apparatus comprises a source of energy,
wherein the control device controls the source of energy to
release energy for use in connection with the power of the
stimulation device, when the stimulation device is implanted.
Ags a result, the apparatus of the invention provides a simple
and effective control of the energy supplied to implanted
components of the apparatus, which ensures an extended and
reliable functionality of the apparatus, possibly for the rest of
the patient’s life and at least many years.

[0861] In the preferred embodiment, the control device
may be controllable from outside the patient’s body to control
the stimulation device to vary the intensity of the stimulation
of the cardia sphincter over time. More specifically, the con-
trol device may be adapted to control the stimulation device to
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change the intensity of the stimulation of the cardia sphincter
so that the cardia sphincter tonus is changed.

[0862] Preferably, the source of energy comprises an elec-
tric source of energy and the control device is adapted to
control the electric source of energy to deliver electric pulses
to the stimulation device. An implantable switch for switch-
ing the delivery of electric pulses from the electric source of
energy may be provided. The switch may be manually oper-
able by the patient, or, alternatively, the control device may
comprise a wireless remote control operable by the patient to
control the switch.

[0863] Where the stimulation device stimulates the cardia
sphincter with electric pulses there may be a problem of
providing a voltage intensity strong enough to achieve the
desired electric stimulation of the cardia sphincter. This is so
because the intensity of the electric stimulation might fade
over time, due to increasing electric resistance caused by the
formation of fibrosis where electric conductors engage the
cardia sphincter. This problem is solved by a main embodi-
ment of the present invention, in which the stimulation device
comprises electric conductors for engaging the cardia sphinc-
ter, the electric source of energy is adapted to provide a
current through the electric conductors, and the control
device is adapted to control the electric source of energy to
release electric energy such that the intensity of the current
through the electric conductors amounts to a predetermined
value. As a result, decreasing current intensity caused by the
formation of fibrosis where the conductors engage the cardia
sphincter can be compensated for. Thus, if the current through
the conductors decreases the control device automatically
controls the electric source of energy to release more electric
energy to restore the desired current intensity.

[0864] Advantageously, the control device is adapted to
control the electric source of energy to release energy in the
form of an alternating current. The inventor has found that
unlike an alternating current a direct current could cause
electrolysis in the cardia sphincter. Such electrolysis could
injure the cardia sphincter.

[0865] All of the above embodiments may be combined
with at least one implantable sensor for sensing at least one
physical parameter of the patient, wherein the control device
may control the stimulation device in response to signals from
the sensor. In particular, the sensor may sense as the physical
parameter the contraction wave in the esophagus caused by
the patient swallowing food. In this case the stimulation
deviceis adapted to cease the stimulation of the cardia sphinc-
ter in response to the sensor sensing the contraction wave in
the patient’s esophagus.

[0866] As an alternative, the sensor may comprise a pres-
sure sensor for directly or indirectly sensing the pressure in
the esophagus. The expression “indirectly sensing the pres-
sure in the esophagus” should be understood to encompass
the cases where the sensor senses the pressure against the
stimulation device or human tissue of the patient.

[0867] Thecontrol device may comprise an internal control
unit, preferably including a microprocessor, to be implanted
in the patient for controlling the stimulation device. The inter-
nal control unit may suitably directly control the stimulation
device in response to signals from the sensor. In response to
signals from the sensor, for example pressure, the patient’s
position, the contraction wave in the patient’s esophagus or
any other important physical parameter, the internal control
unit may send information thereon to outside the patient’s
body. The control unit may also automatically control the
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stimulation device in response to signals from the sensor. For
example, the control unit may control the stimulation device
to efficiently stimulate the cardia sphincter, such that the
cardia for certain is completely closed in response to the
sensor sensing that the patient is lying.

[0868] The control device may also, or alternatively, com-
prise an external control unit outside the patient’s body,
wherein the internal control unit is programmable by the
external control unit, for example for controlling the stimu-
lation device over time. Alternatively, the internal control unit
may control the stimulation device over time in accordance
with an activity schedule program, which may be adapted to
the patient’s needs.

[0869] The external control unit may also, suitably directly,
control the stimulation device in response to signals from the
sensor. The external control unit may store information on the
physical parameter sensed by the sensor and may be manually
operated to control the stimulation device based on the stored
information. In addition, there may be at least One implant-
able sender for sending information on the physical param-
eter sensed by the sensor.

[0870] A great advantage is that the patient is enabled to
keep the cardia completely closed by means of the stimulation
device by using the control device whenever he likes during
the day. This advantage should not be underestimated,
because in case the patient would need to vomit it would be
very difficult for him to do so if he were unable to immedi-
ately stop the stimulation of the cardia.

[0871] Conveniently, the external control unit may load the
internal control unit with data in accordance with a loading
mode only authorized for a doctor. For specialized controls of
the stimulation device, such as electric power, electric pulse
frequency etc, the external control unit may control the inter-
nal control unit in accordance with a doctor mode only autho-
rized for the doctor. For simple controls of the stimulation
device, such as “on” and “off”, the external control unit may
control the internal control unit in accordance with a patient
mode permitted for the patient. Thus, by using the external
control unit in accordance with different modes it is possible
to have certain functions of the stimulation device controlled
by the patient and other more advanced functions controlled
by the doctor, which enables a flexible post-operation treat-
ment of the patient.

[0872] The control device may be adapted to control the
source of energy to release energy, for instance to intermit-
tently release energy in the form of a train of energy pulses,
for direct use in connection with the power of the stimulation
device. In accordance with a suitable embodiment the control
device controls the source of energy to releaseelectric energy,
and the apparatus further comprises an implantable capacitor
for producing the train of energy pulses from the released
energy. In this case the term “direct” is used to mean, on one
hand, that the released energy is used while it is being released
by the control device, on the other hand, that the released
energy may be somewhat delayed, in the order of seconds, by
for instance an energy stabilizer before being used in connec-
tion with the power of the stimulation device.

[0873] Further below is described further embodiments
related to energy supply and control. All these embodiments
may be used for all the different applicable embodiments in
this application not only for the stimulation device.

[0874] Inaccordance with an embodiment of the invention,
the apparatus comprises implantable electrical components
including at least one, or only one single voltage level guard
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and a capacitor or accurnulator, wherein the charge and dis-
charge of the capacitor or accumulator is controlled by use of
the voltage level guard.

[0875] Inoneembodiment, the source of energy is external
to the patient’s body and the control device controls the
source of energy to release wireless energy. An energy storage
device, preferably an electric accumulator, may be implanted
in the patient for storing the wireless energy released from the
external source of energy. The electric accumulator may com-
priseatleast one capacitor or atleast one rechargeable battery,
or a combination of at least one capacitor and at least one
rechargeable battery. Alternatively, a battery may be
implanted in the patient for supplying electric energy to
implanted electric energy consuming components of the
apparatus, in addition to the supply of wireless energy. Where
the control device comprises an implantable control unit the
electronic circuit thereof and the stimulation device may be
directly powered with transformed wireless energy, or energy
from either the implanted energy storage device or battery.
[0876] In one embodiment the wireless energy is directly
used for the power of the stimulation device, i.e. the stimula-
tion device is powered as the wireless energy is released from
the external source of energy by the control device. In this
case the term “directly” is used to mean, on one hand, that the
stimulation device is promptly powered by using the released
energy whiteout first storing the latter, on the other hand, that
the released energy may be somewhat delayed, in the order of
seconds, by for instance an energy stabilizer before being
used for the power of the stimulation device. Both the wire-
less energy may be used to create direct kinetic energy the
wireless field affecting an the apparatus directly or by using
an energy transforming device, transforming the wireless
energy to electric energy which may be used to power any
energy consuming parts of the apparatus directly during wire-
less energy transmission or indirect after charging an accu-
mulator. As a result, a very simple control of the stimulation
device is achieved and there are only a few implanted com-
ponents of the apparatus. For example, there is no implanted
source of energy, such as a battery, nor any implanted com-
plicated signal control system. This gives the advantage that
the apparatus will be extremely reliable.

[0877] Inoneembodiment, the source of energy comprises
an implantable internal source of energy. Thus, when the
internal source of energy is implanted in a patient the control
device controls it from outside the patient’s body to release
energy. This solution is advantageous for sophisticated
embodiments of the apparatus that have a relatively high
consumption of energy that cannot be satisfied by direct sup-
ply of wireless energy. The internal source of energy prefer-
ably comprises an electric source of energy, such as an accu-
mulator or a battery. Alternatively, the control device may be
adapted to release wireless energy from the internal source of
energy and to control the stimulation device to stimulate the
patient’s cardia sphincter with the released wireless energy.
The wireless energy may comprise radiant energy or sound
energy, such as ultrasound energy.

[0878] In one embodiment of the invention, the apparatus
comprises a switch implanted in the patient for directly or
indirectly switching the power of the stimulation device and
an internal electric source of energy, such as a battery,
implanted in the patient for supplying electric energy for the
power of the stimulation device, wherein the switch directly
or indirectly affects the supply of electric energy from the
internal electric source of energy. This solution is advanta-
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geous for embodiments of the apparatus that have a relatively
high consumption of energy that cannot be met by direct
supply of wireless energy.

[0879] In one embodiment of the invention, the switch
switches between an “off” mode, in which the internal elec-
tric source of energy is notin use, and an “on” mode, in which
the internal electric source of energy supplies electric energy
for the power of the stimulation device. Inthis case, the switch
is conveniently operated by the wireless energy released from
the external source of energy to switch between the “on” and
“off” modes. The control device, preferably comprising a
wireless remote control, may control the external source of
energy to release the wireless energy. The advantage of this
embodiment is that the lifetime of the implanted electric
source of energy, such as a battery, can be significantly pro-
longed, since the implanted source of energy does not supply
energy when the switch is in its off mode.

[0880] Inoneembodiment, the control device comprises a
wireless remote control for controlling the internal electric
source of energy. In this case, the switch is operable by the
wireless energy from the external source of energy to switch
between an “off” mode, in which the internal electric source
of energy and remote control are not in use, and a “standby”
mode, in which the remote control is permitted to control the
internal electric source of energy to supply electric energy for
the power of the stimulation device.

[0881] Inoneembodiment, the apparatus further comprises
an energy transforming device to be implanted in the patient
for transforming the wireless energy into storable energy, and
an implantable energy storage device for storing the storable
energy, wherein the switch is operable by energy from the
implanted energy storage device to switch between an “off”
mode, in which the internal electric source of energy is not in
use, and an “on” mode, in which the internal electric source of
energy supplies electric energy for the power of the stimula-
tion device. In this case, the control device suitably comprises
a wireless remote control for controlling the energy storage
device to operate the switch.

[0882] An external data communicator may be provided
outside the patient’s body and an internal data communicator
to be implanted in the patient may be provided for commu-
nicating with the external data communicator. The internal
data communicator may feed data related to the patient, or
related to the stimulation device, back to the external data
communicator. Alternatively or in combination, the external
data communicator may feed data to the internal data com-
municator. The internal data communicator may suitably feed
data related to at least one physical signal of the patient.
[0883] Suitably, an implantable stabilizer, such as a capaci-
tor, a rechargeable accumulator or the like, may be provided
for stabilizing the electric energy released by the control
device. In addition, the control device may control the source
of energy to release energy for a determined time period or in
a determined number of energy pulses.

[0884] All ofthe above embodiments are preferably remote
controlled. Thus, the control device advantageously com-
prises a wireless remote control transmitting at least one
wireless control signal for controlling the stimulation device.
With such a remote control it will be possible to adapt the
function of the apparatus to the patient’s need in a daily basis,
which is beneficial with respect to the treatment of'the patient.
[0885] The wireless remote control may be capable of
obtaining information on the condition of the stimulation
device and of controlling the stimulation device in response to
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the information. Also, the remote control may be capable of
sending information related to the stimulation device from
inside the patient’s body to the outside thereof.

[0886] In a particular embodiment of the invention, the
wireless remote control comprises at least one external signal
transmitter or transceiver and at least one internal signal
receiver or transceiver implantable in the patient. In another
particular embodiment of the invention, the wireless remote
control comprises at least one external signal receiver or
transceiver and at least one internal signal transmitter or
transceiver implantable in the patient.

[0887] The remote control may transmit a carrier signal for
carrying the control signal, wherein the carrier signal is fre-
quency, amplitude or frequency and amplitude modulated
and is digital, analogue or digital and analogue. Also the
control signal used with the carrier signal may be frequency,
amplitude or frequency and amplitude modulated.

[0888] The control signal may comprise a wave signal, for
example, a sound wave signal, such as an ultrasound wave
signal, an electromagnetic wave signal, such as an infrared
light signal, a visible light signal, an ultra violet light signal,
a laser signal, a micro wave signal, a radio wave signal, an
x-ray radiation signal, or a gamma radiation signal. Where
applicable, two or more of the above signals may be com-
bined.

[0889] The control signal may be digital or analogue, and
may comprise an electric or magnetic field. Suitably, the
wireless remote control may transniit an electromagnetic car-
rier wave signal for carrying the digital or analogue control
signal. For example, use of an analogue carrier wave signal
carrying a digital control signal would give safe communica-
tion. The control signal may be transmitted in pulses by the
wireless remote control.

[0890] The control device may be activated in a manual or
non-manual manner to control the source of energy to release
energy.

[0891] In the above-presented embodiments of the inven-
tion the released energy may comprise electric energy and an
implantable capacitor having a capacity less than 0.1 pF may
be provided for producing the above-mentioned train of
energy pulses.

[0892] Generally, the wireless energy comprises a signal.
[0893] The apparatus may further comprise an implantable
energy transforming device for transforming wireless energy,
for example in the form of sound waves, directly or indirectly
into electric energy, for the power of the stimulation device.
More specifically, the energy transforming device may com-
prise a capacitor adapted to produce electric pulses from the
transformed electric energy.

[0894] Generally, the stimulation device advantageously is
embedded in a soft or gel-like material, such as a silicone
material having hardness less than 20 Shore.

[0895] The stimulation device may comprise a band for
application around the cardia, wherein the band has electric
conductors for contacting the cardia sphincter. The electric
conductors may comprise hooks to secure the conductors on
the cardia.

[0896] The present invention also provides a system for
treating heartburn and reflux disease, comprising an implant-
able stimulation device adapted to stimulate the cardia
sphincter of a patient to increase the sphincter tonus, and a
control device that controls the stimulation device to continu-
ously alternate between an operation mode, in which the
cardia sphincter is stimulated with energy pulses, and a rest
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mode, in which the cardia sphincter is not stimulated. The
energy pulses may comprise electric pulses. The stimulation
device may comprise electric conductors for engaging the
cardia sphincter, and an electric source of energy may be
adapted to provide a current through the electric conductors to
form the electric pulses. Advantageously, the control device
may control the electric source of energy to release the elec-
tric energy such that the current through the electric conduc-
tors amounts to a predetermined value.

[0897] All the above described various components may be
combined in the different embodiments where applicable.
Also the various functions described in connection with the
above embodiments of the invention may be used in different
applications, where applicable.

[0898] All the various ways of transferring energy and con-
trolling the energy presented in the present specification may
be practiced by using all of the various components and
solutions described.

[0899] The present invention also provides methods for
treating heartburn and reflux disease.

[0900] Accordingly, in accordance with a first alternative
method, there is provided a method of treating heartburn and
reflux disease, comprising the steps of:

[0901] implanting an stimulation device in a patient, so that
the stimulation device engages the cardia, and

[0902] controlling the stimulation device to continuously
alternate between an operation mode, in which the cardia
sphincter is stimulated with energy pulses to increase the
sphincter tonus, so that the cardia completely closes, and a
rest mode, in which the cardia sphincter is not stimulated.
[0903] The first alternative method may also be performed
laparoscopically. Thus, there may be provided a laparoscopic
method of treating heartburn and reflux disease, comprising
the steps of:

[0904] laparosopically implanting an stimulation device in
a patient, so that the stimulation device engages the cardia,
and

[0905] controlling the stimulation device to continuously
alternate between an operation mode, in which the cardia
sphincter is stimulated with energy pulses to increase the
sphincter tonus, so that the cardia completely closes, and a
rest mode, in which the cardia sphincter is not stimulated.
[0906] In accordance with a second alternative method,
there is provided a method of treating a patient having heart-
burn and reflux disease, comprising:

[0907] (a) Surgically implanting in the patient an electric
stimulation device engaging the cardia.

[0908] (b) Providing a source of energy external to the
patient’s body.

[0909] (c) Controlling the external source of energy from
outside the patient’s body to release wireless energy. And
[0910] (d) using the released wireless energy in connection
with the powering of the stimulation device.

[0911] The second alternative method may further com-
prise implanting an energy transforming device, controlling
the external source of energy to release wireless energy, and
transforming the wireless energy by the energy transforming
device into energy different from the wireless energy for use
in connection with the power of the stimulation device. This
method may further comprise implanting a stabilizer in the
patient for stabilizing the energy transformed by the energy-
transforming device.

[0912] There is also provided a method of treating heart-
burn and reflux disease, comprising the steps of: implanting a
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stimulation device in a patient to engage the cardia sphincter,
providing a control device for controlling the stimulation
device to stimulate the cardia sphincter to increase the sphinc-
ter tonus, so that the cardia completely closes, and permitting
the patient to operate the control device to vary the intensity of
[0913] In one embodiment there is provided an apparatus
where the stimulation of the cardia sphincter is made with
energy pulses to increase the sphincter tonus so that the cardia
completely closes and said control device is operable by the
patient in that it can be set out of operation, wherein the
control device is further operable by the patient to set the
stimulation device into operation, in which operational state
the stimulation device continuously alternates between an
operation mode, in which the cardia sphincter is stimulated
with said energy pulses, and a rest mode, in which the cardia
sphincter is not stimulated, wherein the apparatus further
comprises at least one implantable sensor for sensing at least
one physical parameter of the patient, wherein the control
device is adapted to control the stimulation device to cease the
continuous alternation between the operation mode and the
rest mode and to put the stimulation device in the rest mode in
response to the sensor sensing the physical parameter of the
patient.

[0914] In one embodiment there is provided an apparatus
where the stimulation of the cardia sphincter is made with
energy pulses to increase the sphincter tonus so that the cardia
completely closes and said control device is operable by the
patient in that it can be set out of operation, wherein the
control device is further operable by the patient to set the
stimulation device into operation, in which operational state
the stimulation device continuously alternates between an
operation mode, in which the cardia sphincter is stimulated
with said energy pulses, and a rest mode, in which the cardia
sphincter is not stimulated, wherein the apparatus further
comprises at least one implantable sensor for sensing as a
physical parameter of the patient at least the contraction wave
in the esophagus caused by the patient swallowing food,
wherein the control device is adapted to control the stimula-
tion device to cease the continuous alternation between the
operation mode and the rest mode and to put the stimulation
device in the rest mode in response to the sensor sensing the
contraction wave in the patient’s esophagus.

Combination with Obesity Treatment

[0915] The various embodiments can be combined with
various methods for treating obesity. In particular two
embodiments, one comprising a stretching device and one
comprising a volume filling device, will be described below.

Stretching Device for Treating Obesity

[0916] Please note that all embodiment or part of embodi-
ments or methods may be used where applicable for all the
different embodiments in this application.

[0917] In addition the various embodiments the apparatus
for treating reflux can be combined with a device for the
treatment of obesity that that is based on the realization that
by creating a stretching effect of the stomach wall a feeling of
satiety is created. By means of providing an apparatus with a
stretching device stretching part of the stomach wall, a sim-
pler, safer and long term working apparatus is provided.
[0918] The expression “powered” should be understood as
energized with everything without manual force, preferably
electric energy. In other words, the adjustment device is oper-
ated in a non-manual manner. The expression “non-manual
manner” should be understood to mean that the adjustment
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device is not operated by manually touching subcutaneously
implanted components of the apparatus or not manipulated by
touching the skin of the patient. Thus, as opposed to prior
practice when treating anal incontinence, the adjustment
device of the invention is not operated by manual forces, such
as by manually compressing a fluid containing balloon
implanted in the scrotum or in the region of labia major. Of
course, manual manipulation of an implanted reservoir or
other mechanical or hydraulic solutions may also be used as
well as manual manipulation of a subcutaneous start button or
the like for activating the powered operation device every-
thing is permitted within the scope of the present invention.

[0919] Alternatively, or preferably in combination with a
powered operation device, the servo means may be used,
which enables for example a motor to run with high speed and
low force and with for example a gear box to decrease the
speed and increase the force or torque. The servo means may
comprise hydraulic means, electric control means, magnetic
means, or mechanical means, which may be activated by
manual manipulating means and/or remote control. Using a
servo system will save the use of force when adjusting the
adjustment device, which may be of importance in many
applications.

[0920] The term “servo means” encompasses the normal
definition of a servo mechanism, 1.e. an automatic device that
controls large amounts of power by means of very small
amounts of power, but may alternatively or additionally
encompass the definition of a mechanism that transfers a
weak force acting on a moving element having a long stroke
into a strong force acting on another moving element having
a short stroke. The servo means may comprise a motor, pref-
erably an electric motor, which may be reversible.

[0921] Alternatively, or preferably in combination with a
manual manipulation, a reversed servo means may be used,
which enables for example a the patients hand to use a higher
force to with for example manipulate a hydraulic reservoir to
move a small amount of fluid with strong force to control a
larger movement of fluid. The reversed servo means may
comprise hydraulic means, electric control means, magnetic
means, or mechanical means, which may be activated by
manual manipulating means and/or remote controlled. Using
a reversed servo system will save the use of stroke when
adjusting the adjustment device, which may be of importance
in many applications.

[0922] The term “reversed servo means™ encompasses the
definition of an device that is controlled with a higher force
and a small stroke i.e. for example movement of a small
amount of fluid with a high force controls a larger amount of
fluid moving by means of very smaller force, but may alter-
natively or additionally encompass the definition of a mecha-
nism that transfers a strong force acting on a moving element
having a short stroke into a small force acting on another
moving element having a long stroke. The reversed servo
means is preferably used when manual control of the device
through intact skin is possible.

[0923] Ingeneral, two points on the stomach wall should be
moved in relation to each other and away from each other to
cause distension of a small part of the stomach wall, thereby
causing satiety. This could be done in many different ways.
One way is to expand an invaginated device invaginated in the
stomach wall. Another way is to move two fixation points on
the stomach wall. Of course first and second positions may be
sutured or fixated to the stomach wall in many possible ways
and the invention covers all possibilities to distend the stom-
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ach wall by moving two portions of the stomach wall away
from each other and thereby a first fixation of the device being
moved in relation to a second fixation, at least two positions
on the stomach wall. However, the soft suspended connection
to the stomach wall achieved by invaginating at least one
adapted part of the device is preferred, where fibrotic stomach
to stomach tissue helps to give a long term stable position.
[0924] Any kind of mechanical construction may be used.
Any mechanical construction driven mechanically or hydrau-
lically or any pneumatic construction may be used. Any
motor or any pump or moving material changing form when
powered may be used 10 achieve the simple goal of stretching
a part of the stomach wall by moving at least two portions of
the stomach wall away from each other.

[0925] Any kind of hydraulic operation may be used. It will
be appreciated that instead of hydraulic operation, pneumatic
operation can be used, wherein air instead of hydraulic fluid is
moved between a reservoir and a chamber formed by the
stretching device. Preferably the reservoir has a locking posi-
tion to keep it in the desired position if it is handled by the
patient. To compress the reservoir it preferably stays com-
pressed and releases after pressing again.

[0926] Any kind of hydraulic solution may be used for the
stretching device. The hydraulic solution may be driven by
both mechanically and powered with any motor or pump as
well as manual.

[0927] Of course just expanding an in-vaginated part of the
stomach also stretches away the stomach wall which also may
be achieved both mechanically, hydraulically, pneumatically
and both being powered with a motor or pump or by manual
force.

Volume Filling Device for Treating Obesity

[0928] In addition the various embodiments the apparatus
for treating reflux can be adapted to additionally treat obesity
that is based on volume filling capacity of the distal part of
elongated movement restriction device in the stomach that
creates satiety. In the present context, when volume filling
device and its features, functionality and adaptations are dis-
cussed, it refers to the distal part of the elongated movement
restriction device. Please note that, any feature, embodiment,
part of embodiment or method described herein may where
applicable be used for both the distal or proximal part of the
movement restriction device.

[0929] The following embodiment is based on the realiza-
tion that by invaginating a volume filling device (here repre-
sented by the distal part of the movement restriction device)
by the stomach wall of the patient, this inflatable object is
protected from the stomach acids and will thus remain func-
tioning for a very long time.

[0930] In order to provide a movement restriction device
which is more stable in the proximal part, this part can be
made of adifferent configuration from the distal part. Thus, in
an embodiment the proximal part, which is fixed to a position
above the cardia area, comprises a larger ball shaped part or
segment, while the distal part comprises a plurality of small
movement restriction device segments. This embodiment
combines the advantages of a stable proximal part used for
preventing reflux with a more adaptable distal part used as a
volume filling device for treating obesity. Generally, the
proximal and distal parts can have different configurations
and contents, independent of each other. This content can be
a mixture of solid and fluid content, such as friction enhanc-
ing or reducing fluid.



US 2012/0089157 Al

[0931] Small volume filling devices and volume filling
device segments could be used interchangeable.

[0932] In one embodiment of the apparatus, at least one of
the volume filling device segments has at least one flat sur-
face. Preferably, the volume filling device segments has the
shape of a polyhedron, preferably one of the following
shapes: tetrahedron, hexahedron, octahedron, dodecahedron
and icosahedrons.

[0933] In one embodiment of the apparatus, a friction
enhancing material is provided. This increases the friction
between adjacent volume filling device segments, thereby
stabilizing the volume filling device. This friction enhancing
material is preferably a glue or an adhesive. Alternatively, at
least one of the volume filling device segments has a surface
with a rugged texture.

[0934] In one embodiment of the apparatus, at least one of
the volume filling device segments has spherical shape. Alter-
natively, it has at least one flat surface.

[0935] In an altemative embodiment, the apparatus com-
prises a fluid for reducing the friction between adjacent vol-
ume filling device segments. The volume filling device can
thereby more easily adapt its shape to the movements of the
patient’s body.

[0936] The apparatus may in one embodiment comprise a
friction reducing material on the outer surface of the volume
filing device segments. This friction reducing material may be
a fluid reducing the friction between adjacent volume filling
device segments.

[0937] The apparatus may comprise an expandable second
volume filling device segment for enclosing two or more first
volume filling device segments different from the second
volume filling device segment, wherein the second volume
filling device segment and the first volume filling device
segments together form the volume filling device. In one
alternative, the second volume filling device segment com-
prises a friction reducing material on an inner surface thereof,
the friction reducing material being in contact with the first
volume filling device segments, when implanted.

[0938] The second volume filling device segment may be
adapted to be filled with a fluid to allow mutual movement
between adjacent first volume filling device segments so that
the shape of the volume filling device adapts to stomach wall
movements, when said volume filling device is invaginated in
a stomach wall. It is then preferred that at least a wall portion
of the second volume filling device segment is flexible or
stretchable.

[0939] The fluid provided in the volume filling device may
be isotonic or hypertonic.

[0940] The volume filling device segments may be adapted
1o be inserted into a pouch formed by part of a stomach wall
of the patient. The volume filling device segments may be
adapted to be filled, directly or indirectly, into the pouch
formed by part of a stomach wall of the patient via a tubular
instrument.

[0941] In one embodiment, the volume filling device com-
prises a solidifying liquid.

[0942] This liquid or fluid may be supplied to the pouch by
means of a conduit.

[0943] In one embodiment, the plurality of volume filling
device segments are adapted to be interconnected to form the
volume filling device, after said plurality of volume filling
device segments have been inserted into a human or artificial
pouch.
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[0944] The apparatus, wherein the volume filling device
segments adapted to be assembled to an implantable volume
filling device.

[0945] According to one embodiment of the invention, an
apparatus to treat obesity and reflux of a patient having a
stomach with a food cavity is provided, the apparatus com-
prising at least one volume filling device adapted to be at least
substantially invaginated by a stomach wall portion of the
patient, wherein the volume filling device is adapted to be
placed on the outside of the stomach wall, so that the volume
of the food cavity is reduced in size by a volume substantially
exceeding the volume of the volume filling device, wherein
the surface of the volume filling device comprises a biocom-
patible material, wherein a substantial part of the surface of
the volume filling device is adapted to rest against the outside
of the stomach wall, and wherein the volume filling device
has a maximum circumference of at least 30 mm.

[0946] By invaginating the volume filling device by a stom-
ach wall portion of the patient on the outside of the stomach
wall, the volume filling device is protected from the stomach
acids, thereby providing a device that will last for along time.
[0947] The volume filling device is adapted to be placed
with the outer surface of the volume filling device resting
against the stomach wall, such that the volume of the food
cavity is reduced in size by a volume substantially exceeding
the volume of the volume filling device. The volume filling
device has a maximum circumference of at least 30 millime-
ters. Accordingly, the apparatus of the present invention is
well suited for treating obesity of an obese patient, as well as
reflux disease of the same patient. This is advantageous,
because reflux disease is a very common condition among
human beings suffering from obesity.

[0948] Inaccordance with a first option, the volume filling
device is adapted to be placed inside the stomach with the
outer surface of the volume filling device resting against the
inside of the stomach wall.

[0949] In accordance with a second option, the volume
filling device is adapted to be placed outside the stomach with
the outer surface of the volume filling device resting against
the outside of the stomach wall.

[0950] Preferably, the volume filling device is adapted to be
completely invaginated by the stomach wall of the patient and
to be placed inside or outside the stomach wall via a gastro-
scopic instrument. To this end the volume filling device may
comprise an attachment device adapted to co-operate with a
gripping instrument. Suitably, the volume filling device is
adapted to be non-invasively adjustable postoperatively.
[0951] The apparatus may comprise a fixation device, suit-
ably two or more fixation devices, adapted to be involved in
the fixation of the volume filling device to the stomach wall.
The volume filling device may comprise a holding device
adapted to be held by an instrument, suitably two or more
holding devices, to simplify the implantation of the device.
[0952] At least a part of the volume filling device may be
made of a material which is not destructible by stomach acid.
The volume filling device may be destructible by acids, for
example hydrochloric acid.

[0953] In an embodiment, the volume filling device is
inflatable to an expanded state and comprises an enclosure
wall defining a chamber, wherein the volume filling device is
inflated with a gel or fluid supplied into the chamber. At least
one tube may be connected to the volume filling device for
supplying gel or fluid to the chamber. An injection port con-
nectible with the tube may be provided. Alternatively, the
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volume filling member may be provided with an inlet port for
a fluid or a gel connectible to a gastroscopic instrument,
wherein the inlet port comprises a fluid connection adapted to
interconnect the inflatable device and the gastroscopic instru-
ment.

[0954] The volume filling device may include a homog-
enous material, such as gel having a Shore value of less than
15. The device may also be a solid body.

[0955] The volume filling device may comprise a rigid,
elastic or flexible outer surface. Where the outer surface is
rigid, it is rigid enough to maintain non-deformed when sub-
ject to forces created by stomach movements. The volume
filling device may comprise a flexible non-elastic material.
[0956] Inaccordance with a first general design of the vol-
ume filling device, the device has a maximum circumference
as seen in a plane perpendicular to an axis through the device.
The circumferences of the device as seen in other planes
perpendicular to said axis are equal to the maximum circum-
ference or decrease as seen along said axis in the direction
from the maximum circumference. For example, the device
may be substantially egg shaped, spherically shaped, or sub-
stantially shaped like an egg with an indented middle section
or like a bent egg.

[0957] 1In accordance with a second general design of the
device, the circumference of the device as seen in a plane
perpendicular to an axis through the device increases and
decreases at least two times as the plane is displaced along
said axis, or decreases and increases at least one time as the
plane is displaced along said axis. For example, the device
may be substantially shaped like a kidney.

[0958] The volume filling device has an elongated,
rounded, bent and/or curved shape.

[0959] The volume filling device has a circumference of at
least 120, 150, 180 or 220 mm.

[0960] The volume filling device has a volume in the range
0f0.0001 to 0.001 m?, or 0.00001 to 0.001 m>, or 0.00001 to
0.0002 m>. The volume of the volume filling device has a
volume of less than 0.0002 m?.

[0961] Thevolume filling device may comprise atleast two
interconnectable portions adapted to be placed inside or out-
side the stomach as separate portions.

[0962] The volume filling device may comprise an elastic
material, a bio-compatible material and/or silicone.

[0963] Suitably, the volume filling device is provided with
a coating, for example a Parylene coating, a polytetrafluoro-
ethylene coating or a polyurethane coating. The coating may
be a multi-layer coating. The volume filling device may com-
prise an outer surface layer of polyurethane, Teflon®, or
PTFE, or a combination thereof.

[0964] The volume filling device may comprise a fluid
adapted to be transformed into solid state or fixed form. Such
a fluid may be liquid polyurethane or isotonic. The fluid may
comprises large molecules, such as iodine molecules, to pre-
vent diffusion.

[0965] The volume filling device may have a maximum
circumference ofatleast 50 millimeters, preferably at least 80
millimeters. Suitably, the volume filling device is deformable
to a maximum diameter, so as to be insertable into a laparo-
scopic trocar.

[0966] Preferably, the volume filling device is adapted to be
kept in place by stomach-to-stomach sutures or staples to
invaginate the device in the stomach wall. Advantageously,
the volume filling device has varying circumference to better
bekept in place invaginated in the stomach wall ofthe patient.

Apr. 12,2012

The stomach-to-stomach sutures or staples may be provided
with fixation portions exhibiting a structure adapted to be in
contact with the stomach wall to promote growth in of human
tissue to secure long term placement of the volume filling
device attached to the stomach wall. The structure may com-
prise a net like structure.

[0967] Inembodiment of the invention, the apparatus also
comprises a stretching device placed outside the stomach wall
and adapted to stretch a portion of the stomach wall, thereby
affecting the patient’s appetite. When the volume filling
device is inflatable, the apparatus may comprise a fluid con-
nection interconnecting the stretching device and the volume
filling device.

[0968] In an embodiment, the apparatus comprises a
stretching device comprising at least one operable stretching
device implantable in an obese patient and adapted to stretch
a portion of the patient’s stomach wall and an operation
device for operating the stretching device when implanted to
stretch the stomach wall portion such that satiety is created.

[0969] Inan embodiment, the apparatus comprises at least
one operable stretching device implantable in the patient and
adapted to stretch a portion of the patient’s stomach wall, and
an implantable control unit for automatically controlling the
operable stretching device, when the control unit and stretch-
ing device are implanted, to stretch the stomach wall portion
in connection with the patient eating such that satiety is cre-
ated.

[0970] In an embodiment, the apparatus comprises a
stretching device comprising at least one operable stretching
device implantable in an obese patient and adapted to stretch
a portion of the patient’s stomach wall, wherein said stretch-
ing device comprising an expandable stretching reservoir and
an operation device for operating the stretching device when
implanted to stretch the stomach wall portion, wherein the at
least the distal part of the movement restriction device is
inflatable and in fluid connection with said stretching reser-
voir, wherein said operation device comprises a pump for
pumping fluid between said main reservoir and said stretch-
ing reservoir to stretch said stomach wall portion such that
satiety is created. A control device may be provided for con-
trolling said stretching device including said pump. The con-
trol device may comprise a wireless remote control adapted to
control the stretching device from the outside of the patient’s
body, or an implantable control unit for controlling said
stretching device. Alternatively, the control device may com-
prise a subcutaneously placed switch or reservoir adapted to
control the stretching device from the outside of the patient’s
body. A sensor or sensing device to be implanted in the patient
body may be provided, wherein the implantable control unit
is adapted to control the stretching device from the inside of
the patient’s body using information from said a sensor or
sensing device, adapted to sense, direct or indirect, the food
intake of the patient.

[0971] Inan embodiment, the distal part of the movement
restriction device comprises a main volume filling reservoir, a
stretching device comprising at least one operable stretching
device implantable in an obese patient and adapted to stretch
a portion of the patient’s stomach wall, wherein said stretch-
ing device comprising an expandable reservoir, adapted to be
invaginated in the stomach wall at the upper part of the stom-
ach, higher up than the inflatable main volume filling device
when the patient is standing, wherein the volume filling
device is inflatable and in fluid connection with said stretch-
ing reservoir, wherein normal contractions of the stomach
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wall, related to food intake, cause fluid to flow from said
invaginated main volume filling reservoir lower placed onto
the stomach wall adapted to cause said stretching reservoir to
stretch said stomach wall portion such that satiety is created.
The fluid connection between the main volume filling reser-
voir and the stretching reservoir comprises a non-return
valve. The fluid connection between the main volume filling
reservoir and the stretching reservoir comprises a release
function adapted to release the volume in the stretching res-
ervoir back to the main volume filling reservoir. Said release
function may comprise a fluid return connection of a substan-
tially smaller area than said fluid connection, to slowly
release back fluid to said main volume filling device reservoir
from the stretching reservoir to release said stretching of the
stomach wall portion. A further manual control device com-
prising a subcutaneously placed reservoir adapted to control
the stretching device from the outside of the patient’s body
may be provided to further affect the stretching device to
stretch the stomach wall portion.

[0972] In an embodiment, the a main volume filling reser-
voir adapted to be inflatable may be provided, wherein the
distal part of the movement restriction device further com-
prises an expandable structure, adapted to expand, when the
device 1s invaginated in the stomach wall, wherein said struc-
ture comprising a bellow adapted to take into account the
fibrosis surrounding the device when implanted, such that the
movement of the bellow is substantially unaffected of fibro-
sis.

[0973] In an embodiment, the apparatus comprises a
stretching device comprising at least one operable stretching
device implantable in an obese patient and adapted to stretch
a portion of the patient’s stomach wall and wherein the
stretching device comprising a expandable structure, adapted
to expand and stretch the stomach wall portion, when the
device is invaginated in the stomach wall, wherein said struc-
ture comprising a special bellow adapted to take into account
the fibrosis surrounding the device when implanted, such that
the movement of the bellow is substantially unaffected of said
fibrosis. An operation device for operating the stretching
device may be provided to stretch the stomach wall portion
such that satiety is created. The apparatus may comprise an
implantable control unit for automatically controlling the
operable stretching device, when the control unit and stretch-
ing device are implanted, to stretch the stomach wall portion
in connection with the patient eating such that satiety is cre-
ated.

[0974] In an embodiment, the apparatus comprises a
stretching device comprising at least one operable stretching
device implantable in an obese patient and adapted to stretch
a portion of the patient’s stomach wall such that satiety is
created. The control device may comptise a wireless remote
control adapted to control the stretching device from the
outside of the patient’s body or an implantable control unit for
controlling said stretching device. Alternatively, said control
device may comprise a subcutaneously placed switch or res-
ervoir adapted to control the stretching device from the out-
side of the patient’s body. A sensor or sensing device adapted
to be implanted in the patient body may be provided, wherein
the implantable control unit is adapted to control the stretch-
ing device from the inside of the patient’s body using infor-
mation from said sensor or sensing device, adapted to sense,
direct or indirect, the food intake of the patient.

[0975] Inan embodiment, the apparatus is adapted to treat
reflux disease. To this end, it further comprises an implantable
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movement restriction device having an elongated shape with
a proximal part and a distal part, the proximal part being
adapted to be at least partly invaginated by the patient’s stom-
ach fundus wall and having an outer surface that includes a
biocompatible material. A substantial part of the outer surface
of the proximal part of the movement restriction device is
adapted to rest against the stomach wall without injuring the
latter in a position between the patient’s diaphragm and at
least a portion of the lower part of the invaginated stomach
fundus wall, such that movement of the cardiac notch of the
patient’s stomach towards the patient’s diaphragm is
restricted, when the proximal part of the movement restric-
tion device is invaginated, to thereby prevent the cardia from
sliding through the patient’s diaphragm opening into the
patient’s thorax, so as to maintain the supporting pressure
against the patient’s cardia sphincter muscle exerted from the
patient’s abdomen. The proximal part of the movement
restriction device has a size of at least 125 mm3 and a cir-
cumference of at least 15 mm. The distal part stabilizes and
holds the proximal part and is adapted to be substantially
invaginated in the stomach wall.

[0976] Inanother embodiment, the apparatus is adapted to
treat reflux disease. To this end, it further comprises an
implantable movement restriction device having an elongated
shape with a proximal part and a distal part and having an
outer surface including a biocompatible material. The proxi-
mal part of the movement restriction device is adapted to rest
with at least a part of its outer surface against the patient’s
stomach fundus wall, in a position between the patient’s dia-
phragm and the fundus wall, such that movement of the
cardiac notch of the patient’s stomach towards the patient’s
diaphragm 1is restricted, when the movement restriction
device is implanted in the patient, to thereby prevent the
cardia from sliding through the patient’s diaphragm opening
into the patient’s thorax, so as to maintain the supporting
pressure against the patient’s cardia sphincter muscle exerted
from the patient’s abdomen, wherein the proximal part of the
movement restriction device having a size of atleast 125 mm?
and a circumference of at least 15 mm. An affixation device
adapted to secure the proximal part of the movement restric-
tion device in said position, when the movement restriction
device is implanted. The distal part stabilizes and holds the
proximal part and is adapted to be substantially invaginated in
the stomach wall.

[0977] Inanother embodiment, the apparatus is adapted to
treat reflux disease. To this end, it further comprises an
implantable movement restriction device having an elongated
shape with a proximal part and a distal part and having an
outer surface that includes a biocompatible material, the
proximal part being adapted to be at least partly invaginated
by the patient’s stomach fundus wall. A substantial part of the
outer surface of the proximal part of the movement restriction
device is adapted to rest against the stomach wall without
injuring the latter in a position between the patient’s dia-
phragm and at least a portion of the lower part of the invagi-
nated stomach fundus wall, such that movement of the cardiac
notch of the patient’s stomach towards the patient’s dia-
phragm is restricted, when the movement restriction device is
invaginated, to thereby prevent the cardia from sliding
through the patient’s diaphragm opening into the patient’s
thorax, so as to maintain the supporting pressure against the
patient’s cardia sphincter muscle exerted from the patient’s
abdomen, the movement restriction device having a size of at
least 125 mm3 and a circumference of at least 15 mm, further
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comprising a stretching device comprising at least one oper-
able stretching device implantable in the obese patient and
adapted to stretch a portion of the patient’s stomach wall such
that satiety is created. The distal part stabilizes and holds the
proximal part and is adapted to be substantially invaginated in
the stomach wall.

[0978] Inanother embodiment, the apparatus is adapted to
treat reflux disease. To this end, it further comprises an
implantable movement restriction device having an elongated
shape with a proximal part and a distal part and having an
outer surface including a biocompatible material. The proxi-
mal part of the movement restriction device is adapted to rest
with at least a part of its outer surface against the patient’s
stomach fundus wall, in a position between the patient’s dia-
phragm and the fundus wall, such that movement of the
cardiac notch of the patient’s stomach towards the patient’s
diaphragm is restricted, when the movement restriction
device is implanted in the patient, to thereby prevent the
cardia from sliding through the patient’s diaphragm opening
into the patient’s thorax, so as to maintain the supporting
pressure against the patient’s cardia sphincter muscle exerted
from the patient’s abdomen, wherein the movement restric-
tion device having a size of at least 125 mm® and a circum-
ference of at least 15 mm, and a fixation device adapted to
secure the movement restriction device in said position, when
the movement restriction device is implanted. The distal part
stabilizes and holds the proximal part and is adapted to be
substantially invaginated in the stomach wall. The apparatus
further comprises a stretching device comprising at least one
operable stretching device implantable in the obese patient
and adapted to stretch a portion of the patient’s stomach wall
such that satiety is created.

[0979] 1In an embodiment, the apparatus further comprises
a stretching device comprising three or more mechanical
parts engaged with different parts of the stomach wall, one
part each, wherein said engagement includes suturing or sta-
pling to the stomach wall or invaginating the mechanical parts
in the stomach wall part with stomach to stomach sutures,
wherein the three or more mechanical parts are adapted to
move in relation to each other adapted to stretch three differ-
ent wall portions, the stretching device further adapted to
having said wall portions stretched independently from each
other both regarding force used for stretching the stomach
wall portion as well as, time periods the stretching is applied,
and when the stretching is applied.

[0980] In an embodiment, the apparatus further comprises
a stretching device comprising two or more hydraulic parts
engaged with different parts of the stomach wall, one part
each, wherein said engagement includes suturing or stapling
to hydraulic part to the stomach wall or invaginating the
hydraulic parts in the stomach wall part, with stomach to
stomach sutures, wherein the two or more hydraulic parts are
adapted to move in relation to each other adapted to stretch
three different wall portions, the stretching device further
adapted to having said wall portions stretched independently
from each other both regarding force used for stretching the
stomach wall portion as well as, time periods the stretching is
applied, and when the stretching is applied.

[0981] In an embodiment, the apparatus further comprises
astretching device is engaged with a part of the stomach wall,
including suturing or stapling the stretching device to the
stomach wall or invaginating the stretching device in the
stomach wall part, with stomach to stomach sutures, wherein
the stretching device is further adapted to stretch a stomach
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wall portion controlling force used for stretching the stomach
wall portion as well as, time periods the stretching is applied,
and when the stretching is applied.

[0982] Inan embodiment, the apparatus further comprises
astretching device comprising two parts engaged with differ-
ent parts of the stomach wall, one part each, wherein said
engagement includes suturing or stapling the parts to the
stomach wall or invaginating the parts in the stomach wall
part, with stomach to stomach sutures, wherein the stretching
device further adapted to have different wall portions
stretched independently from each other controlling force
used for stretching the stomach wall portion as well as, time
periods the stretching is applied. and when the stretching is
applied.

[0983] In an embodiment, the apparatus further comprises
an external control unit for controlling the distal part of the
movement restriction device from the outside of the patient’s
body. The external control unit may comprise a wireless
remote control adapted to control the device from the outside
of the patient’s body. Alternatively, the external control unit
may comprise a subcutaneously placed switch or reservoir
adapted to control the device from the outside of the patient’s
body.

[0984] In an embodiment, the apparatus further comprises
a sensor or sensing device adapted to be implanted in the
patient body, wherein the implantable control unit is adapted
to control the device from the inside of the patient’s body
using information from said a sensor or sensing device,
adapted to sense, direct or indirect, the food intake of the
patient.

[0985] In accordance with another aspect of the present
invention, there is provided an apparatus for treating a reflux
disease and obesity of an obese patient having a stomach with
a food cavity, the apparatus comprises an implantable move-
ment restriction device having a proximal part and a distal
part, wherein the distal part is adapted to be at least substan-
tially invaginated by a stomach wall portion of the patient and
having an outer surface that includes a biocompatible mate-
rial, wherein the distal part of the movement restriction device
is adapted to be placed inside the stomach with the outer
surface of the volume filling device resting against the inside
of the stomach wall, such that the volume of the food cavity is
reduced in size by a volume substantially exceeding the vol-
ume of the volume filling device. The distal part of the move-
ment restriction device has a maximum circumference of at
least 30 millimeters.

[0986] It should be noted that any embodiment or part of
embodiment or feature or method or associated system or part
of system described herein may be combined in any combi-
nation.

Alternative Embodiments for Volume Filling Devices Treat-
ing Obesity

[0987] In general terms, the present invention relates to an
apparatus for treating obesity in a human or animal mammal
patient comprising two or more volume filling device seg-
ments adapted to be assembled to an implantable volume
filling device of a controlled size. The assembled volume
filling combination device is adapted to be at least substan-
tially be invaginated by a stomach wall portion of a patient,
wherein said assembled volume filling device is adapted to be
placed with the outer surface of the device resting against the
stomach wall, such that the volume of the food cavity is
reduced in size by a volume substantially exceeding the vol-
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ume of the assembled volume filling device, when the
assembled volume filling device is invaginated in the stomach
wall. The assembled volume filling device is adapted to dis-
assemble into its volume filling device segments if the
assembled device leaves its implanted invaginated stomach
position and inadvertently penetrates the stomach wall to
become located inside the stomach including penetrating the
stomach wall to retain a position inside the stomach, wherein
said segments areadapted to separately pass through the food,
thereby reducing risk for causing obstruction/ileus in the
patients intestine. Preferably, the assembled volume filling
device has a maximum circumference of at least 15 millime-
ters, and more preferably of at least 30 millimeters. Prefer-
ably. the volume filling device segments has at least part of an
outer surface including a biocompatible material. By invagi-
nating an assembled volume filling device by the stomach
wall on the outside thereof this device is protected from the
stomach acids and will thus remain functioning for a very
long time.

[0988] According to one alternative, assembled the volume
filling device is adapted to be placed inside the stomach with
the outer surface of the volume filling device resting against
the inside of the stomach wall, such that the volume of the
food cavity is reduced in size by a volume exceeding the
volume of the volume filling device. The volume filling
device is preferably adapted to be placed inside the stomach
with a gastroscope.

[0989]  According to another alternative, assembled the vol-
ume filling device is adapted to be placed on the outside of the
stomach wall with the outer surface of the volume filling
device resting against the outside of the stomach wall, such
that the volume of the food cavity is reduced in size by a
volume substantially exceeding the volume of the volume
filling device. Preferably, the assembled volume filling device
is adapted to be completely invaginated by the stomach wall
of the patient and to be placed outside the stomach wall via a
gastroscopic instrument.

[0990] To this end the volume filling device segments may
comprise an attachment device adapted to co-operate with a
gripping instrument. Suitably, the assembled volume filling
device is adapted to be non-invasively adjustable postopera-
tively.

[0991] The assembled volume filling device preferably is
adapted to disassemble into its segments if it leaves its placed
with the outer surface of the device resting against the stom-
ach wall, i.e. its implanted at last partially invaginated posi-
tion. The segments are preferably adapted to separately pass
through the food passage way, thereby reducing risk of caus-
ing obstruction/ileus in the patient’s intestine. The volume
filling device segments can be adapted to pass through a
trocar, for assembly and implantation of said volume filling
device into the abdominal cavity. The volume filling device
segments can have a flexible outer shape adapted to pass
through a trocar. The volume filling device segments can be
adapted to have a shape allowing them to be assembled into
the device when implanted. In embodiment, at least one of the
volume filling device segments have flexible outer surface. In
one embodiment, at least one of the volume filling device
segments comprises arigid outer surface. Inone embodiment,
at least one of the volume filling device segments is hollow
with a flexible outer surface. In one embodiment at least one
ofthe volume filling device segments comprises an enclosure
wall defining a chamber. At least one of the volume filling
device segments can be adapted to be filled with at least one
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of a fluid a foam, a gel or a fluid that hardens to a solid
material. In one embodiment the volume filling device seg-
ments comprises a homogenous and/or solid material, for
example a solid body. In one embodiment at least of said
segments comprises a flexible, non-elastic material. In one
embodiment at least of said segments comprises a inflatable
chamber and at least one tube connected thereto for supple-
mentation of fluid to the chamber. It is preferred that the
volume filling device segments are adapted to temporary be
holding their assembled position, preferably by the invagi-
nated stomach wall, or alternatively by an adhesive.

[0992] For its assembly, the volume filling device is pro-
vided with at least one assembly element that sufficiently fits
with at least one assembly element of another segment, so the
segments by fitting assembly elements can be assembled into
the implantable volume filling device. Preferably, the seg-
ments for this purpose comprise a core part and a plurality of
outer parts, and preferably, the at least one assembly element
is selected among sufficiently fitting flanges and slits. The
core part is adapted to receive and assemble the outer ele-
ments into an implantable volume filling device, and prefer-
ably the core part has assembly slits adapted to receive cor-
responding assembly flanges of the outer parts when
assembling the volume filling device. In one embodiment the
slits are distributed around the outer peripheral area of the
core part. The outer parts are then provided with flanges
sufficiently matching the slits to assemble the device. In
another embodiment, the at least one assembly element
immobilizes each of the volume filling device segments to a
core part along a first plane, and wherein movement, and
wherein the volume filling device segments and the core part
further comprises a second assembly element, which follow-
ing the assembly of said segments and core part, immobilize
each segment and core part along a second plane in an angle
to said first plane. For example, the first plane and the second
plane can be substantially perpendicular. The second assem-
bly element comprises mating elements, preferably with
matching protrusions and recesses provided on the volume
filling device segments and the core part, while the at least one
assembly element further comprises protrusions and
recesses. Preferably, the at least one assembly element com-
prises an assembly slit in the core part and an assembly flange
in a segment, and wherein a mating element comprises a
protrusion in said slit and a recess in said flange; or alterna-
tively, the at least one assembly element comprises an assem-
bly flange in the core part and an assembly slit in a segment,
and wherein the a mating element comprises a protrusion in
said slit and a recess in said flange.

[0993] Inone particular embodiment, the apparatus prefer-
ably further comprises a guiding device, operable for assem-
bling the volume filling device segments to an implantable
volume filling device. Preferably, the guiding device is an
operation wire operably connected to the segments.

[0994] The operation wire can be made of a material that is
biodegradable in contact with the body fluid in the abdominal
cavity so as to facilitate disassembly of the volume filling
device into its segments. In order to assist with assembly
procedure, each segment can be provided with at least one
assembly element that sufficiently fits with at least one assem-
bly element of another segment, so the segments by fitting
assembly elements can be assembled into the implantable
volume filling device. In one embodiment the segments com-
prise a core part and a plurality of outer parts and in one
embodiment wherein the assembly elements are selected
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among sufficiently fitting flanges and slits. The core part
preferably is adapted to receive and assemble the outer ele-
ments into an implantable volume filling device. In one
embodiment the core part has assembly slits adapted to
receive corresponding assembly flanges of the outer parts
when assembling the volume filling device. Preferably the
slits are distributed around the outer peripheral area of the
core part. The slits and flanges may be designed to have loose
fit adapted keep the segments together as a volume filling
deviceatits implanted located, but assist with disassemble the
device if it inadvertently leaves such a position, for example
1o the stomach cavity. In such event the degradation of the
guiding device will also assist with disassembling the volume
filling device into segments which are designed not cause any
obstructions or in any other form damage the patient.

[0995] 1In order to assemble the segments, the operation
wire is connected to the core part and to the outer parts so the
outer parts can be sequentially assembled to the core part so as
to assemble the volume filling device. For this purpose, the
operation wire preferably is connected to the assembly
flanges of the outer part and preferably, the core part is pro-
vided with at least one operation channel for receiving the
operation wire. Preferably, each outer part is connected to two
operation channels by the operation wire. In one embodi-
ment, a first operation channel has a first orifice in an end
surface of the core part and second orifice in a first slit of the
core part, so when displacing the operation wire received in
said first operation channel in a direction from said end sur-
face, afirst outer part is assembled to said core part. A second
operation channel has two orifices in a second slit of the core
part, so when displacing the operation wire connected to the
first operation cannel in a directed from the end surface, a
second outer part is assembled to said core part. Preferably,
the guiding wire protrudes from the first channel orifice so it
can be operated on with an instrument to displace the guiding
wire and a first outer element so its assembly flange fits with
its designated first assembly slit on the core element, and in a
predetermined sequence in the same manner displacing the
remaining outer elements so as to assemble the implantable
volume filling device. The segments can comprise three or
more outer parts assembled to designated slits of the core part
with the guiding wire through operation channels having
orifices in each designated slit of said core part. In one
embodiment the volume filling device comprises one core
part and four outer parts. However other ways of designing
the segments within the present concept is feasible according
to the skilled person. The so assembled volume filling device
can retain a generally spherical form, butas will be described
later other shapes and additional function elements are made
part of the present invention.

[0996] The apparatus may comprise a fixation device, suit-
ably two or more fixation devices, adapted to be involved in
the fixation of the volume filling device to the stomach wall.
The volume filling device including at least one of its seg-
ments may comprise a holding device adapted to be held by
an instrument, suitably two or more holding devices, to sim-
plify the implantation of the device.

[0997] At least a part of the assembled volume filling
device may be made of a material which is not destructible by
stomach acid. The volume filling device may be destructible
by acids, for example hydrochloric acid.

[0998] Inanembodiment, the volume filling device includ-
ing at least one of its segments is inflatable to an expanded
state and comprises an enclosure wall defining a chamber,
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wherein the volume filling device is inflated with a gel or fluid
supplied into the chamber. At least one tube may be connected
to the volume filling device for supplying gel or fluid to the
chamber. An injection port connectible with the tube may be
provided. Alternatively, the volume filling member may be
provided with an inlet port for a fluid or a gel connectibleto a
gastroscopic instrument, wherein the inlet port comprises a
fluid connection adapted to interconnect the inflatable device
and the gastroscopic instrument.

[0999] The volume filling device may include a homog-
enous material, such as gel having a shore value of less than
15. The device may also be a solid body.

[1000] The volume filling device including at least one of
its segments may comprise a rigid, elastic or flexible outer
surface. Where the outer surface is rigid, it is rigid enough to
maintain non-deformed when subject to forces created by
stomach movements. The volume filling device may com-
prise a flexible non-elastic material.

[1001] Inaccordance with a first general design of the vol-
ume filling device, the device has a maximum circumference
as seenin a plane perpendicular to an axis through the device.
The circumferences of the device as seen in other planes
perpendicular to said axis are equal to the maximum circum-
ference or decrease as seen along said axis in the direction
from the maximum circumference. For example, the device
may be substantially egg shaped, spherically shaped, or sub-
stantially shaped like an egg with an indented middle section
or like a bent egg.

[1002] In accordance with a second general design of the
device, the circumference of the device as seen in a plane
perpendicular to an axis through the device increases and
decreases at least two times as the plane is displaced along
said axis, or decreases and increases at least one time as the
plane is displaced along said axis. For example, the device
may be substantially shaped like a kidney.

[1003] The assembled volume filling device in yet another
embodiment has a circumference as seen in a plane perpen-
dicular to an axis through the body, and wherein the circum-
ference constantly increases ot remains constant when mov-
ing along said axis from a first end point of said axis to a
intermediate point with a maximum, and the circumference
constantly decreases or remains constant when moving from
said intermediate point to a second end point of said axis.
[1004] The assembled volume filling device in yet another
embodiment has a circumference as seen in a plane perpen-
dicular to an axis through the body, and wherein the circum-
ference constantly increases or remains constant when mov-
ing along said axis from a first end point of said axis to a first
intermediate point with a first maximum, the circumference
constantly decreases or remains constant when moving from
said first intermediate point to a second intermediate point
with a first minimum, the circumference constantly increases
or remains constant when moving along said axis from said
second intermediate point of said axis to a third intermediate
point with a second maximum, and the circumference con-
stantly decreases or remains constant when moving from said
third intermediate point to a second end point of said axis.
Further Embodiments for Treating Obesity with Volume Fill-
ing Devices:

[1005] The object of the present invention to provide obe-
sity treatment apparatus, system and methods with improved
long term properties.

[1006] This object and others are obtained by an apparatus
described in the appended claims. Thus, by providing an
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apparatus comprising at least one volume filling device
adapted to be at least substantially invaginated by a stomach
wall portion of the patient, and

[1007] wherein the volume filling device is adapted to be
placed outside of the stomach wall with the outer surface of
the volume filling device resting against the outside of the
stomach wall, such that the volume of the food cavity is
reduced in size by a volume substantially exceeding the vol-
ume of the volume filling device, whereby an apparatus for
treating obesity is obtained.

[1008] Thepresent invention is based on the realization that
by invaginating a volume filling device by the stomach wall
on the outside thereof this device is protected from the stom-
ach acids and will thus remain functioning for a very long
time.

[1009] Inanembodiment, an apparatus for treating obesity
of an obese patient having a stomach with a food cavity,
comprises at least one volume filling device adapted to be at
least substantially invaginated by a stomach wall portion of
the patient, and

wherein the at least one volume filling device 1s adapted to be,
placed on the outside of the stomach wall with the outer
surface of the at least one volume filling device resting against
the outside of the stomach wall, such that the volume of the
food cavity is reduced in size by a volume substantially
exceeding the volume of the at least one volume filling device.
[1010] Inanembodiment, an apparatus for treating obesity
of an obese patient having a stomach with a food cavity,
comprises two or more volume filling devices, wherein the
outer surface of atleast one volume filling device rests against
the outside of the stomach wall via the outer surface ofatleast
another volume filling device.

[1011] Inanembodiment, at least one of the volume filling
devices has a surface with a rugged texture or a flat surface.
[1012] Inanembodiment, at least one of the volume filling
devices has one of the following shapes: polyhedron, tetra-
hedron, hexahedron, octa hedron, dodecahedron, icosahe-
drons, and spherical.

[1013] In an embodiment, the apparatus comprises a fric-
tion enhancing material.

[1014] Inanembodiment,the friction enhancing material is
any of'the following: a glue and an adhesive.

[1015] In an embodiment, the apparatus comprises a fric-
tion reducing material on the outer surface of the volume
filling devices.

[1016] In an embodiment, the friction reducing material is
a fluid reducing the friction between adjacent volume filling
devices.

[1017] In an embodiment, the apparatus comprises a com-
bined volume filling device, said combined volume filling
device comprising two or more volume filling devices.
[1018] In an embodiment, the combined volume filling
device further comprises a volume filling device receptacle
for receiving and enclosing two or more volume filling
devices.

[1019] Inan embodiment, the volume filling device recep-
tacle comprises a friction reducing material on an inner sur-
face thereof thereby reducing friction between said inner
surface and said volume filling devices, when implanted.
[1020] In an embodiment, the expandable volume filling
device receptacle is adapted to be filled with a fluid to allow
mutual movement between adjacent volume filling devices so
that the combined shape of the combined volume filling
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device adapts to stomach wall movements, when said com-
bined volume filling device is invaginated in a stomach wall.
[1021] In an embodiment, at least a wall portion of said
volume filling device receptacle is flexible, stretchable,
expandable, or elastic.

[1022] In an embodiment, said fluid is isotonic or hyper-
tonic.
[1023] In an embodiment, the volume filling devices are

adapted to be directly or indirectly filled into the pouch
formed by part of a stomach wall of a patient via a tubular
instrument.

[1024] Inan embodiment, the volume filling devices com-
prise a solidifying liquid.

[1025] Inan embodiment, said apparatus comprises a con-
duit adapted to deliver said solidifying liquid into said pouch
trough said conduit.

[1026] In an embodiment, said plurality of volume filling
devices are adapted to be interconnected after said volume
filling devices have been inserted into a human or artificial
pouch, or are adapted to be assembled to an implantable
volume filling device.

[1027] In an embodiment, said plurality of volume filling
devices are adapted to form an implantable volume filling
device of a controlled size.

[1028] In an embodiment, the volume filling devices are
adapted to be inserted into a pouch formed by part of a
stomach wall.

[1029] In an embodiment, a combined volume filling
device comprises two or more volume filling devices accord-
ing to any of the preceding claims, where the combined vol-
ume filling device has a maximum circumference of at least
30 millimeters, wherein said volume filling device has a vol-
ume of less than 0.0002 n®

ADDITIONAL EMBODIMENTS

[1030] The assembled volume filling device and/or one or
more of the volume filling device segments may have an
elongated, rounded, bent and/or curved shape.

[1031] The assembled volume filling device has a circum-
ference of at least 30, 50, 80 120, 150, 180 or 220 mm. The
volume filling device may in all embodiments described
herein also be combined with other volume filling devices in
such a case the individual volume filling device or volume
filling device segment may be really small with a circumfer-
ence between 0.01 mm-10 mm or larger. Any type of fluid
may also be used.

[1032] The assembled volume filling device has a volume
in the range of 0.0001 to 0.001 m?, or 0.00001 to 0.001 m>, or
0.00001 to 0.0002 m. The volume of the volume filling
device has in yet another embodiment a volume of less than
0.0002 m>. The individual volume filling device or volume
filling device segment may be really small with a volume
between 0.01 mm3-10 mm3 or larger. Any type of fluid may
also be used.

[1033] The volume filling device may comprise at least two
interconnectable portions adapted to be placed inside the
stomach as separate portions.

[1034] The volume filling device including at least one of
its segments may comprise an elastic material, a bio-compat-
ible material and/or silicone.

[1035] Suitably, the volume filling device is provided with
atleast one layer. For example, a metal layer, a Parylene layer,
a polytetrafluoroethylene layer or a polyurethane layer. The
layers may comprise multiple layers in any order. Suitably,
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one of the layers may be made of made of metal, silicon or
PTFE. The volume filling device may comprise an outer
surface layer of silicone, polyurethane, Teflon®, or polytet-
rafluoroethylene, metal, Parylene, PTFE or a combination
thereof. The volume filling device may comprise an inner
surface layer of silicone, polyurethane, Teflon®, or polytet-
rafluoroethylene, metal, Parylene, PTFE or a combination
thereof. Other combinations include an inner surface layer of
polytetrafluoroethylene and an outer layer of silicone, an
inner surface layer of polytetrafluoroethylene, an intermedi-
ate layer of silicone, and an outer layer of Parylene, an inner
surface layer of polyurethane and an outer layer of silicone,
and an inner surface layer of polyurethane, an intermediate
layer of silicone, and an outer layer of Parylene.

[1036] The volume filling device including at least one of
its segments may comprise a fluid adapted to be transformed
into solid state or fixed form. Such a fluid may be liquid
polyurethane or isotonic. The fluid may comprises large mol-
ecules, such as iodine molecules, to prevent diffusion.
[1037] The volume filling device may have a maximum
circumference ofatleast 50 millimeters, preferably at least 80
millimeters. Suitably, the volume filling device is deformable
to a maximum diameter, so as to be insertable into a laparo-
scopic trocar.

[1038] Preferably, the assembled volume filling device is
adapted to be kept in place by stomach-to-stomach sutures or
staples to invaginate the device in the stomach wall. Advan-
tageously, the volume filling device has varying circumfer-
ence to better be kept in place invaginated in the stomach wall
ofthe patient. The stomach-to-stomach sutures or staples may
be provided with fixation portions exhibiting a structure
adapted to be in contact with the stomach wall to promote
growth in of human tissue to secure long term placement of
the volume filling device attached to the stomach wall. The
structure may comprise a net like structure.

[1039] Inembodiment of the invention, the apparatus com-
prises a stretching device placed outside the stomach wall and
adapted to stretch a portion of the stomach wall, thereby
affecting the patient’s appetite. Where the volume filling
device including at least one of its segments is inflatable, the
apparatus may comprise a fluid connection interconnecting
the stretching device and the volume filling device.

[1040] Inan embodiment, the apparatus comprises at least
one operable stretching device implantable in an obese
patient and adapted to stretch a portion of the patient’s stom-
ach wall and an operation device for operating the stretching
device when implanted to stretch the stomach wall portion
such that satiety is created.

[1041] Inan embodiment, the apparatus comprises at least
one operable stretching device implantable in the patient and
adapted to stretch a portion of the patient’s stomach wall, and
an implantable control unit for automatically controlling the
operable stretching device, when the control unit and stretch-
ing device are implanted, to stretch the stomach wall portion
in connection with the patient eating such that satiety is cre-
ated.

[1042] In an embodiment, the apparatus comprises at least
one operable stretching device implantable in an obese
patient and adapted to stretch a portion of the patient’s stom-
ach wall, wherein said stretching device comprising an
expandable stretching reservoir and an operation device for
operating the stretching device when implanted to stretch the
stomach wall portion, wherein the volume filling device is
inflatable and in fluid connection with said stretching reser-
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voir, wherein said operation device comprises a pump for
pumping fluid between said main reservoir and said stretch-
ing reservoir to stretch said stomach wall portion such that
satiety is created. A control device may be provided for con-
trolling said stretching device including said pump. The con-
trol device may comprise a wireless remote control adapted to
control the stretching device from the outside of the patient’s
body, or an implantable control unit for controlling said
stretching device. Alternatively, the control device may com-
prise a subcutaneously placed switch or reservoir adapted to
control the stretching device from the outside of the patient’s
body. A sensor or sensing device to be implanted in the patient
body may be provided, wherein the implantable control unit
is adapted to contro] the stretching device from the inside of
the patient’s body using information from said a sensor or
seusing device, adapted to sense, direct or indirect, the food
intake of the patient.

[1043] In an embodiment, the assembled volume filling
device comprises a main volume filling reservoir, a stretching
device comprising at least one operable stretching device
implantable in an obese patient and adapted to stretch a por-
tion of the patient’s stomach wall, wherein said stretching
device comprising an expandable reservoir, adapted to be
invaginated in the stomach wall at the upper part of the stom-
ach, higher up than the inflatable main volume filling device
when the patient is standing, wherein the volume filling
device is inflatable and in fluid connection with said stretch-
ing reservoir, wherein normal contractions of the stomach
wall, related to food intake, cause fluid to flow from said
invaginated main volume filling reservoir lower placed onto
the stomach wall adapted to cause said stretching reservoir to
stretch said stomach wall portion such that satiety is created.
The fluid connection between the main volume filling device
reservoir and the stretching reservoir comprises a non-return
valve. The fluid connection between the main volume filling
device reservoir and the stretching reservoir comprises a
release function adapted to release the volume in the stretch-
ing reservoir back to the main volume filling device reservoir.
Said release function may comprise a fluid return connection
of a substantially smaller area than said fluid connection, to
slowly release back fluid to said main volume filling device
reservoir from the stretching reservoir to release said stretch-
ing of the stomach wall portion. A further manual control
device comprising a subcutaneously placed reservoir adapted
to control the stretching device from the outside of the
patient’s body may be provided to further affect the stretching
device to stretch the stomach wall portion.

[1044] Inanembodiment, the a main volume filling device
reservoir adapted to be inflatable may be provided, wherein
the volume filling device further comprises an expandable
structure, adapted to expand, when the device is invaginated
in the stomach wall, wherein said structure comprising a
bellow adapted to take into account the fibrosis surrounding
the device when implanted, such that the movement of the
bellow is substantially un-affected of said fibrosis.

[1045] In an embodiment, the apparatus comprises a
stretching device comprising at least one operable stretching
device implantable in an obese patient and adapted to stretch
a portion of the patient’s stomach wall and wherein the
stretching device comprising a expandable structure, adapted
to expand and stretch the stomach wall portion, when the
device is invaginated in the stomach wall, wherein said struc-
ture comprising a special bellow adapted to take into account
the fibrosis surrounding the device when implanted, such that
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the movement of the bellow is substantially un-affected of
said fibrosis. An operation device for operating the stretching
device may be provided to stretch the stomach wall portion
such that satiety is created. The apparatus may comprise an
implantable control unit for automatically controlling the
operable stretching device, when the control unit and stretch-
ing device are implanted, to stretch the stomach wall portion
in connection with the patient eating such that satiety is cre-
ated.

[1046] In an embodiment, the apparatus comprises a
stretching device comprising at least one operable stretching
device implantable in an obese patient and adapted to stretch
a portion of the patient’s stomach wall such that satiety is
created. The control device may comptise a wireless remote
control adapted to control the stretching device from the
outside of the patient’s body or an implantable control unit for
controlling said stretching device. Alternatively, said control
device may comprise a subcutaneously placed switch or res-
ervoir adapted to control the stretching device from the out-
side of the patient’s body. A sensor or sensing device adapted
to be implanted in the patient body may be provided, wherein
the implantable control unit is adapted to control the stretch-
ing device from the inside of the patient’s body using infor-
mation from said sensor or sensing device, adapted to sense,
direct or indirect, the food intake of the patient.

[1047] In an embodiment, the apparatus further comprises
a stretching device comprising three or more mechanical
parts engaged with different parts of the stomach wall, one
part each, wherein said engagement includes suturing or sta-
pling to the stomach wall or invaginating the mechanical parts
in the stomach wall part with stomach to stomach sutures,
wherein the three or more mechanical parts are adapted to
move in relation to each other adapted to stretch three differ-
ent wall portions, the stretching device further adapted to
having said wall portions stretched independently from each
other both regarding force used for stretching the stomach
wall portion as well as, time periods the stretching is applied,
and when the stretching is applied.

[1048] In an embodiment, the apparatus further comprises
a stretching device comprising two or more hydraulic parts
engaged with different parts of the stomach wall, one part
each, wherein said engagement includes suturing or stapling
to hydraulic part to the stomach wall or invaginating the
hydraulic parts in the stomach wall part, with stomach to
stomach sutures, wherein the two or more hydraulic parts are
adapted to move in relation to each other adapted to stretch
three different wall portions, the stretching device further
adapted to having said wall portions stretched independently
from each other both regarding force used for stretching the
stomach wall portion as well as, time periods the stretching is
applied, and when the stretching is applied.

[1049] In an embodiment, the apparatus further comprises
astretching device is engaged with a part of the stomach wall,
including suturing or stapling the stretching device to the
stomach wall or invaginating the stretching device in the
stomach wall part, with stomach to stomach sutures, wherein
the stretching device is further adapted to stretch a stomach
wall portion controlling force used for stretching the stomach
wall portion as well as, time periods the stretching is applied,
and when the stretching is applied.

[1050] In an embodiment, the apparatus further comprises
a stretching device comprising two parts engaged with differ-
ent parts of the stomach wall, one part each, wherein said
engagement includes suturing or stapling the parts to the
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stomach wall or invaginating the parts in the stomach wall
part, with stomach to stomach sutures, wherein the stretching
device further adapted to have different wall portions
stretched independently from each other controlling force
used for stretching the stomach wall portion as well as, time
periods the stretching is applied, and when the stretching is
applied.

[1051] Inan embodiment, the apparatus is further adapted
to treat reflux disease. To this end, it further comprises an
implantable volume filling device adapted to be at least partly
invaginated by the patient’s stomach fundus wall and having
an outer surface that includes a biocompatible material,
wherein a substantial part of the outer surface of the volume
filling device is adapted to rest against the stomach wall
without injuring the latter in a position between the patient’s
diaphragm and at least a portion of the lower part of the
invaginated stomach fundus wall, such that movement of the
cardiac notch of the patient’s stomach towards the patient’s
diaphragm is restricted, when the volume filling device is
invaginated, to thereby prevent the cardia from sliding
through the patient’s diaphragm opening into the patient’s
thorax, so as to maintain the supporting pressure against the
patient’s cardia sphincter muscle exerted from the patient’s
abdomen, the volume filling device having a size of at least
125 mm3 and a circumference of at least 15 mm.

[1052] In another embodiment, the apparatus is further
adapted to treat reflux disease. To this end, it further com-
prises an implantable volume filling device having an outer
surface including a biocompatible material, wherein the
movement restriction device is adapted to rest with at least a
part of its outer surface against the patient’s stomach fundus
wall, in a position between the patient’s diaphragm and the
fundus wall, such that movement of the cardiac notch of the
patient’s stomach towards the patient’s diaphragm is
restricted, when the movement restriction device is implanted
in the patient, to thereby prevent the cardia from sliding
through the patient’s diaphragm opening into the patient’s
thorax, so as to maintain the supporting pressure against the
patient’s cardia sphincter muscle exerted from the patient’s
abdomen, wherein the volume filling device having a size of
at least 125 mm3 and a circumference of at least 15 mm, and
an a fixation device adapted to secure the volume filling
device in said position, when the volume filling device is
implanted.

[1053] In another embodiment, the apparatus is further
adapted to treat reflux disease. To this end, it further com-
prises an implantable movement restriction device adapted to
be at least partly invaginated by the patient’s stomach fundus
wall and having an outer surface that includes a biocompat-
ible material, wherein a substantial part of the outer surface of
the movement restriction device is adapted to rest against the
stomach wall without injuring the latter in a position between
the patient’s diaphragm and at least a portion of the lower part
of the invaginated stomach fundus wall, such that movement
of the cardiac notch of the patient’s stomach towards the
patient’s diaphragm is restricted, when the movement restric-
tion device is invaginated, to thereby prevent the cardia from
sliding through the patient’s diaphragm opening into the
patient’s thorax, so as to maintain the supporting pressure
against the patient’s cardia sphincter muscle exerted from the
patient’s abdomer, the movement restriction device having a
size of at least 125 mm3 and a circumference of at least 15
mm, further comprising a stretching device comprising at
least one operable stretching device implantable in the obese
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patient and adapted to stretch a portion of the patient’s stom-
ach wall such that satiety is created.

[1054] In another embodiment, the apparatus is further
adapted to treat reflux disease. To this end, it further com-
prises an implantable movement restriction device having an
outer surface including a biocompatible material, wherein the
movement restriction device is adapted to rest with at least a
part of its outer surface against the patient’s stomach fundus
wall, in a position between the patient’s diaphragm and the
fundus wall, such that movement of the cardiac notch of the
patient’s stomach towards the patient’s diaphragm is
restricted, when the movement restriction device is implanted
in the patient, to thereby prevent the cardia from sliding
through the patient’s diaphragm opening into the patient’s
thorax, so as to maintain the supporting pressure against the
patient’s cardia sphincter muscle exerted from the patient’s
abdomen, wherein the movement restriction device having a
size of at least 125 mm” and a circumference of at least 15
mm, and a fixation device adapted to secure the movement
restriction device in said position, when the movement
restriction device is implanted, further comprising a stretch-
ing device comprising at least one operable stretching device
implantable in the obese patient and adapted to stretch a
portion of the patient’s stomach wall such that satiety is
created.

[1055] In an embodiment, the apparatus further comprises
an external control unit for controlling the volume filling
device from the outside of the patient’s body. The external
control unit may comprise a wireless remote control adapted
to control the device from the outside of the patient’s body.
Alternatively, the external control unit may comprise a sub-
cutaneously placed switch or reservoir adapted to control the
device from the outside of the patient’s body.

[1056] In an embodiment, the apparatus further comprises
a sensor or sensing device adapted to be implanted in the
patient body, wherein the implantable control unit is adapted
to control the device from the inside of the patient’s body
using information from said a sensor or sensing device,
adapted to sense, direct or indirect, the food intake of the
patient.

[1057] In accordance with another aspect of the present
invention, there is provided an apparatus for treating obesity
of an obese patient having a stomach with a food cavity, the
apparatus comprising at least one volume filling device
adapted to be at least substantially invaginated by a stomach
wall portion of the patient and having an outer surface that
includes a biocompatible material, wherein the volume filling
device is adapted to be placed inside the stomach with the
outer surface of the volume filling device resting against the
inside of the stomach wall, such that the volume of the food
cavity is reduced in size by a volume substantially exceeding
the volume of the volume filling device, the volume filling
device having a maximum circumference of at least 30 mil-
limeters.

[1058] Inapreferred embodiment, the apparatus comprises
atleast one switch implantable in the patient for manually and
non-invasively controlling the volume filling device.

[1059] In another preferred embodiment, the apparatus
comprises a wireless remote control for non-invasively con-
trolling the volume filling device.

[1060] Inapreferred embodiment, the apparatus comprises
a hydraulic operation device for operating volume filling
device.
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[1061] In one embodiment, the apparatus comprises com-
prising a motor or a pump for operating the volume filling
device.

[1062] In one embodiment the apparatus comprises an
adjustment device for adjusting the size and/or shape of the
volume filling device including at least one of its segments.
The size of the volume filling device can be hydraulically
adjustable and the adjustment device comprises a hydraulic
fluid reservoir that, when implanted in the patient, is con-
nected to at least one of the volume filling device segments,
and wherein the size of the volume filling device is non-
invasively regulated by moving hydraulic fluid from the res-
ervoir to at least one volume filling device segment, thereby
adjusting the size of at least one segment of the volume filling
device. The apparatus can further comprise hydraulic regula-
tion device comprising at least one chamber that, when
implanted in the patient, is invaginated in the patient’s stom-
ach wall with the volume filling devices and in being connec-
tion therewith, and wherein the amount of hydraulic fluid
contained in at least one of the volume filling device segments
is non-invasively regulated by distributing fluid between the
hydraulic reservoir and the at least one chamber. Preferably,
the at least one chamber, when implanted in the patient, is
filled with the hydraulic fluid using a pump in the reservoir so
as to stretch the fundus wall to create satiety in the patient.
The adjustment device can further comprise a reverse servo
comprising three adjustable reservoirs with hydraulic fluid,
wherein a small volume of fluid in a first reservoir placed
subcutaneously, being part of a first closed system including
a second reservoir, is compressed with a high force per area
unit for moving a small volume of hydraulic fluid, and
wherein the second reservoir affects a larger volume of
hydraulic fluid in a third reservoir, the third reservoir being
part of a second closed system having larger volume than said
first reservoir, thereby creating a movement of a larger total
volume of hydraulic fluid with less force per area unit. The
apparatus of the discussed embodiment can comprise a wire-
less remote control, wherein the volume filling device, when
implanted in the patient, is non-invasively regulated by the
wireless remote control. The apparatus of the discussed
embodiment can further comprise an energy source that pow-
ers the adjustable volume filling device when implanted in a
patient. The energy source preferably comprises an internal
energy source implantable in the patient. The energy source
can also comprise an external energy source transmitting
wireless energy. The internal energy source, when implanted
in the patient can be chargeable by the wireless energy trans-
mitted by the external energy source. The wireless remote
control can comprise at least one external signal transmitter
and receiver, further comprising an internal signal receiver
and transmitter implantable in the patient for receiving sig-
nals transmitted by the external signal transmitter and send-
ing feedback signals back to the remote control. The wireless
control signal can comprise an electric or magnetic field, or a
combined electric and magnetic field.

[1063] Inoneembodiment,the apparatus comprises a wire-
less energy transmitter for non-invasively energizing any part
of the apparatus in need of energy supplementation. The
energy transmitter preferably transmits energy by at least one
wireless energy signal. Preferably, the wireless energy com-
prises a wave signal or a field, or the wireless energy signal
can comprise an electric or magnetic field, or a combined
electric and magnetic field. The wave signal preferably is
selected from the group consisting of: a sound wave signal, an
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ultrasound wave signal, an electromagnetic wave signal, an
infrared light signal, a visible light signal, an ultra violet light
signal, a laser light signal, a micro wave signal, a radio wave
signal, an x-ray radiation signal and a gamma radiation sig-
nal. The apparatus of this embodiment can further comprise
an implantable accumulator and an energy transforming
device transforming wireless energy to electric energy,
wherein the electric energy is used at least partly to charge the
accumulator or to run any energy consuming part of the
apparatus direct from the energy transforming device.

[1064] In one embodiment, the apparatus comprises a sen-
sor sensing a parameter, a functional parameter or a physical
parameter of the patient. The functional parameter is corre-
lated to a wireless transfer of energy for charging an internal
energy source implantable in the patient. The apparatus can
further comprise a feedback device that, when implanted in
the patient, sends feedback information from inside the
patient’s body to the outside thereof, the feedback informa-
tion being related to the functional parameter. The apparatus
can also comprise an implantable internal control unit for
controlling the volume filling device in response to the sensor
sensing the functional parameter. The sensor for sensing the
physical parameter is a pressure sensor or a motility sensor.
An implantable internal control unit can control o the volume
filling device of the apparatus in response to the sensor sens-
ing the physical parameter.

[1065] In one embodiment, the apparatus comprises an
operation device for operating the volume filling device in
order to control its size and/or shape. For this purpose, the
operation device can comprise a motor or a pump.

[1066] In one embodiment of the apparatus, the volume
filling device is adapted to further receive wireless energy,
wherein the wireless energy is used to power the operation
device to create kinetic energy for the operation of the volume
filling device. The wireless energy can for example be used to
directly power the operation device to create kinetic energy
for the operation of the volume filling device, as the wireless
energy is being transmitted by the energy-transmission
device. The volume filling deice may also be adapted to
receive energy from an energy transforming device directly
during wireless energy transfer or from an energy accumula-
tor, being rechargeable by the wireless energy and energy
transforming device. The wireless energy. preferably com-
prises a wave signal that is selected from the group consisting
of: a sound wave signal, an ultrasound wave signal, an elec-
tromagnetic wave signal, an infrared light signal, a visible
light signal, an ultra violet light signal, a laser light signal, a
micro wave signal, a radio wave signal, an x-ray radiation
signal and a gamma radiation signal. The wireless energy
signal can also comprise an electric or magnetic field, or a
combined electric and magnetic field.

[1067] Inone embodiment of the apparatus it further com-
prises implantable electrical components including at least
one voltage level guard, or at least one constant current guard.
[1068] In general terms any applicable feature or embodi-
ment or part of embodiment or method described herein are,
when applicable, valid for both the assembled volume filling
device as well as for the volume filling device segments.
[1069] Tt is understood that a skilled person is in the posi-
tion of combining steps, changing the order of steps, and
combining elements of the different embodiments of the
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invention without inventive effort, and without departing
from the scope of the invention as defined in the description
and claims.

Operational Method

[1070] An operational method to be combined in any way
using any apparatus, part of apparatus or system or part of
system or any claimed embodiment described anywhere in
this document.

[1071] A method or part of method to be used in any com-
bination and using any apparatus or part of apparatus or any
feature in any combination where the following method steps
is applicable, wherein said method may comprise one or more
of the following operational method steps:

[1072] introducing said instrument into the throat,

[1073] passing down the esophagus,

[1074] placing an anvil or unit for delivery of fixating
members in the esophagus between the cardia and the
diaphragm level, for engaging in the fixation of the
esophagus to the stomach tissue,

[1075] passing down the esophagus and additionally fur-
ther down into the stomach,

[1076] filling the stomach with gas to expand the stom-

ach,
[1077] sucking fluid from the stomach,
[1078] looking at a guiding vision when said instrument

comprising a camera,

[1079] engaging the instrument with the stomach,

[1080] creating and suturing at least one pouch of the
stomach wall,

[1081] filling said at least one pouch with a fluid and/or
volume filling device or two or more volume filling
devices,

[1082] deliver a plurality of volume filling devices into
said pouch created in the stomach tissue through a tubu-
lar member,

[1083] passing through the stomach wall with said
instrument,

[1084] passing through the stomach wall with said
instrument for the placement of a volume filling device
on the outside of the stomach wall,

[1085] passing through the stomach wall with said
instrument for the placement of a tube allowing place-
ment of a subcutaneous injection port,

[1086] placing an subcutaneous injection port,

[1087] suturing or stapling the stomach wall from the
inside thereof to the esophagus,

[1088] suturing or stapling the stomach wall to stomach
wall from the inside of the stomach,

[1089] engaging the instrument with the esophagus,

[1090] suturing or stapling one layer of stomach tissue to
one layer of esophageal tissue,

[1091] suturing or stapling two layers of stomach tissue
to one layer of esophageal tissue,

[1092] suturing or stapling three layers of stomach tissue
to one layer of esophageal tissue,

[1093] suturing or stapling four layers of stomach tissue
to one layer of esophageal tissue,

[1094] suturing or stapling one or more layers of stom-
ach tissue to two or more positions on the esophageal
tissue, the esophagus having an esophagus center axis,
the esophagus further having an inner and outer substan-
tially cylindrical surface extending radially in relation to
the esophagus center axis and wherein the stomach tis-
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sue is attached to esophageal tissue both at a first point
along a first esophagus surface length axis, substantially
parallel to said esophagus center axis and at a second
point along a second esophagus surface length axis,
substantially parallel to said esophagus center axis, at a
distance from said first esophagus surface length axis,
radially in relation to said esophagus center axis,

[1095] delivering fixating members by a unit placed on
said instrument,

[1096] penetrating at least one layer of stomach tissue
and one layer of esophagus tissue with said fixating
members,

[1097] placing said fixating members above the gastro-
esophageal junction for creating a tunnel between the
esophagus and stomach above said junction,

[1098] placing an esophagus part in the esophagus and a
stomach part in the stomach,

[1099] placing the fixating member substantially
between the stomach and esophagus part,

[1100] inserting said instrument into the main stomach
cavity through the cardia and adapted to direct the instru-
ment in cranial direction to reach a position of said unit
above said junction,

[1101] allowing the tunnel a substantially unrestricted
contraction and release of the cardia closing sphincter
muscle placed in said junction, when such a tunnel has
been created.

[1102] A method or part of method to be used in any com-
bination and using any apparatus or part of apparatus or any
feature in any combination where the following method steps
is applicable, wherein said method comprises one or more of
the following operational method steps:

[1103] cutting the skin of a patient

[1104] creating an opening in the abdominal wall of the
patient

[1105] Introducing said instrument into the abdominal
cavity through said opening in the abdominal wall,

[1106] engaging the instrument with the stomach,

[1107] pulling down into the stomach wall for creating at
least one pre-shaped pouch of the stomach wall,

[1108] clamping the stomach wall for creating at least
one pre-shaped pouch of the stomach wall,

[1109] suturing or stapling at least one pouch in the
stomach wall,

[1110] filling said at least one pouch with a fluid and/or
volume filling device or two or more volume filling
devices,

[1111] deliver a plurality of volume filling devices into
said pouch created in the stomach tissue through a tubu-
lar member,

[1112] passing through the stomach wall into the stom-
ach with said instrument,

[1113] passing through the stomach wall with said
instrument for the placement of a volume filling device
on the inside of the stomach wall,

[1114] passing through the stomach wall with said
instrument for suturing the stomach wall to the esopha-
gus wall,

[1115] placing a volume filling device on the outside of
the stomach wall,

[1116] invaginating said volume filling device in the
stomach wall

[1117] placing a subcutaneous injection port,
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[1118] suturing or stapling the stomach wall to stomach
wall from the outside of the stomach,

[1119] suturing or stapling the stomach wall to stomach
wall from the outside of the stomach without penetrating
the mucosa,

[1120] suturing or stapling two layers of stomach wall to
one or two layers of stomach wall,

[1121] engaging the instrument with the esophagus,

[1122] clamping the on both sides of the esophagus for
fixating one layer of esophageal wall to stomach tissue,

[1123] clamping the on both sides of the esophagus and
the stomach fundus wall for fixating one layer of esoph-
ageal wall to one or two layers of stomach tissue,

[1124] introducing a tube or a gastroscopic instrument
into the esophagus comprising an anvil member or a
fixating delivery member involving in the fixation of the
esophagus to the stomach,

[1125] coordinating the position of the anvil member or
a fixating delivery member inside the esophagus to said
instrument clamping around the esophagus,

[1126] suturing or stapling one layer of stomach tissue to
one layer of esophageal tissue,

[1127] suturing or stapling two layers of stomach tissue
to one layer of esophageal tissue,

[1128] suturing or stapling three layers of stomach tissue
to one layer of esophageal tissue,

[1129] suturing or stapling four layers of stomach tissue
to one layer of esophageal tissue,

[1130] stapling using staplers of different stapling depths
at different positions in a stapler row,

[1131] stapling stomach to esophagus with one first sta-
pler depth and stapling stomach to stomach with a sec-
ond smaller stapler depth,

[1132] stapling a pouch with stomach to stomach sutures
in a stapler row, further comprising stapling the esopha-
gus with staplers of a larger depth included as a part of
said stapler row,

[1133] suturing or stapling one or more layers of stom-
ach tissue to two or more positions on the esophageal
tissue, the esophagus having an esophagus center axis,
the esophagus further having an inner and outer substan-
tially cylindrical surface extending radially in relation to
the esophagus center axis and wherein the stomach tis-
sue is attached to esophageal tissue both at a first point
along a first esophagus surface length axis, substantially
parallel to said esophagus center axis and at a second
point along a second esophagus surface length axis,
substantially parallel to said esophagus center axis, at a
distance from said first esophagus surface length axis,
radially in relation to said esophagus center axis,

[1134] delivering fixating members by a unit placed on
said instrument,

[1135] penetrating at least one layer of stomach tissue
and one layer of esophagus tissue with said fixating
members,

[1136] placing said fixating members above the gastro-
esophageal junction for creating a tunnel between the
esophagus and stomach above said junction,

[1137] allowing the tunnel a substantially unrestricted
contraction and release of the cardia closing sphincter
muscle placed in said junction, when such a tunnel has
been created,
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[1138] placing an esophagus part in the esophagus and a
stomach part in the stomach via an introduction into the
stomach cavity,

[1139] placing the fixating member substantially
between the stomach and esophagus part,

[1140] inserting said instrument into the main stomach
cavity below said junction and adapted to direct the
instrument in cranial direction to reach a position of said
unit above said junction,

[1141] operating a joint comprised in said instrument,
for enabling said instrument to be inserted into the main
stomach cavity bending said joint in a direction to reach
a position of said part of the unit in the esophagus abaove
said junction.

[1142] A method or part of method to be used in any com-
bination and using any apparatus or part of apparatus or any
feature in any combination where the following method steps
1s applicable, wherein said method comprises one or more of
the following laparoscopic operational method steps:

[1143] cutting the skin of a patient

[1144] introducing a tube through the abdominal wall,

[1145] filling a fluid or gas into the abdominal cavity,

[1146] introducing two or more trocars into the abdomi-
nal cavity,

[1147] introducing a camera into the abdominal cavity
through one of the trocars,

[1148] introducing said instrument into the abdominal
cavity through a trocar,

[1149] engaging the instrument with the stomach,

[1150] pulling down into the stomach wall for creating at
least one pre-shaped pouch of the stomach wall,

[1151] clamping the stomach wall for creating at least
one pre-shaped pouch of the stomach wall,

[1152] suturing or stapling at least one pouch in the
stomach wall,

[1153] filling said at least one pouch with a fluid and/or a
volume filling device or two or more volume filling
devices,

[1154] deliver a plurality of volume filling devices into
said pouch created in the stomach tissue through a tubu-
lar member,

[1155] passing through the stomach wall into the stom-
ach with said instrument,

[1156] passing through the stomach wall with said
instrument for the placement of a volume filling device
on the inside of the stomach wall,

[1157] passing through the stomach wall with said
instrument for suturing the stomach wall to the esopha-
gus wall,

[1158] placing a volume filling device on the outside of
the stomach wall,

[1159] invaginating said volume filling device in the
stomach wall

[1160] placing a subcutaneous injection port,

[1161] suturing or stapling the stomach wall to stomach
wall from the outside of the stomach,

[1162] suturing or stapling two layers of stomach wall to
one or two layers of stomach wall,

[1163] suturing or stapling the stomach wall to stomach
wall from the outside of the stomach without penetrating
the mucosa,

[1164] engaging the instrument with the esophagus,

[1165] clamping the on both sides of the esophagus for
fixating one layer of esophageal wall to stomach tissue,

Apr. 12,2012

[1166] clamping the on both sides of the esophagus and
the stomach fundus wall for fixating one layer of esoph-
ageal wall to one or two layers of stomach tissue,

[1167] introducing a tube or a gastroscopic instrument
into the esophagus comprising an anvil member or a
fixating delivery member involving in the fixation of the
esophagus to the stomach,

[1168] coordinating the position of the anvil member or
a fixating delivery member inside the esophagus to said
instrument clamping around the esophagus,

[1169] suturing or stapling one layer of stomach tissue to
one layer of esophageal tissue,

[1170] suturing or stapling two layers of stomach tissue
to one layer of esophageal tissue,

[1171] suturing or stapling three layers of stomach tissue
to one layer of esophageal tissue,

[1172] suturing or stapling four layers of stomach tissue
to one layer of esophageal tissue,

[1173] stapling using staplers of different stapling depths
at different positions in a stapler row,

[1174] stapling stomach to esophagus with one first sta-
pler depth and stapling stomach to stomach with a sec-
ond smaller stapler depth,

[1175] stapling a pouch with stomach to stomach sutures
in a stapler row, further comprising stapling the esopha-
gus with staplers of a larger depth included as a part of
said stapler row,

[1176] suturing or stapling one or more layers of stom-
ach tissue to two or more positions on the esophageal
tissue, the esophagus having an esophagus center axis,
the esophagus further having an inner and outer substan-
tially cylindrical surface extending radially in relation to
the esophagus center axis and wherein the stomach tis-
sue 1s attached to esophageal tissue both at a first point
along a first esophagus surface length axis, substantially
parallel to said esophagus center axis and at a second
point along a second esophagus surface length axis,
substantially parallel to said esophagus center axis, at a
distance from said first esophagus surface length axis,
radially in relation to said esophagus center axis,

[1177] delivering fixating members by a unit placed on
said instrument,

[1178] penetrating at least one layer of stomach tissue
and one layer of esophagus tissue with said fixating
members,

[1179] placing said fixating members above the gastro-
esophageal junction for creating a tunnel between the
esophagus and stomach above said junction,

[1180] allowing the tunnel a substantially unrestricted
contraction and release of the cardia closing sphincter
muscle placed in said junction, when such a tunnel has
been created,

[1181] placing an esophagus part in the esophagus and a
stomach part in the stomach via an introduction into the
stomach cavity,

[1182] placing the fixating member substantially
between the stomach and esophagus part,

[1183] inserting said instrument into the main stomach
cavity below said junction and adapted to direct the
instrument in cranial direction to reach a position of said
unit above said junction,

[1184] operating a joint comprised in said instrument,
for enabling said instrument to be inserted into the main
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stomach cavity bending said joint in a direction to reach

a position of said part of the unit in the esophagus above

said junction.
[1185] Please note that any embodiment or part of embodi-
ment as well as any method or part of method or any apparatus
or part of apparatus or any feature or part of feature or any
system or part of system or any figure or part of figure could
be combined in any applicable way. All examples herein
should be seen as part of the general description and therefore
possible to combine in any way in general terms.

BRIEF DESCRIPTION OF DRAWINGS

[1186] Theinvention is now described, by way of example,
with reference to the accompanying drawings, in which:
[1187] FIG. 1 is an overall view of a patient showing the
outlines of the stomach.

[1188] FIG. 2 is an overall view of a stomach showing the
outlines of the cardia.

[1189] FIGS. 3-5 show the method for restoring the reloca-
tion of the cardia and the fundus in a patient suffering from
reflux disease.

[1190] FIGS. 6-7¢ show a first embodiment for fixating
stomach tissue to esophagus.

[1191] FIGS. 7d-8¢ show an embodiment for fixating a
plurality of stomach tissue layers to esophagus and creating a
pouch.

[1192] FIGS. 9a-9¢ illustrate embodiments adapted for
invaginating a volume filling devices in a tissue wall.

[1193] FIGS. 10a-10f'show embodiments of a method and
an instrument with vacuum ports adapted for invaginating a
volume filling device in a tissue wall.

[1194] FIGS. 11a-11j and 12 ¢-12/ show embodiments
adapted for invaginating a volume filling devices in a tissue
wall,

[1195] FIGS. 134-13e show an embodiment adapted to
suck stomach tissue into a chamber creating a pouch.

[1196] FIGS. 14 and 15 show an embodiment of an instru-
ment comprising two operable joints introduced through the
throat adapted to pull stomach tissue into a lumen.

[1197] FIGS.16 and 17 show the instrument from 14 and 15
further adapted for placing and fastening stomach tissue to
esophagus and creating a pouch.

[1198] FIGS. 18 and 19 show an embodiment of an instru-
ment comprising two operable joints for sucking stomach
tissue into a lumen of the instrument.

[1199] FIGS. 20 and 21 show the instrument comprising
two operable joints of 14-19 and 22 introducing a volume
filling device in a pouch created of stomach tissue.

[1200] FIG. 22 illustrates a stapling port with a releasable
wire.

[1201] FIG. 23 illustrates a stapling port with a releasable
wire.

[1202] FIGS. 24 and 25 shows an embodiment of an instru-
ment introduced from the stomach cavity with one part in
esophagus and another part pulling stomach tissue into a
lumen.

[1203] FIGS. 26 and 27 shows an embodiment of an instru-
ment introduced from the stomach cavity with one part in
esophagus and another part sucking stomach tissue into a
lumen.

[1204] FIGS. 28 and 29 shows an instrument of 24, 25, 26
and 27 introducing a volume filling device in a pouch of
stomach tissue
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[1205] FIG. 30 shows an instrument of 24, 25, 26 and 27
adapted to fixate stomach tissue to esophagus and creating a
pouch.

[1206] FIG. 31 illustrates a stapling port with a releasable
wire.

[1207] FIGS. 32 and 33 shows an embodiment of an
abdominal method and instrument adapted to form a pouch of
fundus tissue.

[1208] FIGS. 34 and 35 illustrates the instrument of 32 and
33 and a method for securing and fixate the opening of the
pouch to esophagus.

[1209] FIGS. 36 and 37 shows an embodiment of an
abdominal method and instrument of creating a pouch of
fundus tissue.

[1210] FIGS. 38 and 39 shows the instrument of 34-37
introducing a volume filling device in the pouch of fundus
tissue.

[1211] FIG. 40 shows another embodiment of a hinged
laparoscopic instrument comprising a closed three part head.
[1212] FIG. 41. llustrates the instrument of FIG. 41 intro-
duced to the stomach through esophagus and shows an open
three part head where two parts is positioned in the stomach
and one in the esophagus.

[1213] FIG. 42 shows the instrument of FIG. 41 from a
cranial-caudal view.

[1214] FIG. 43 shows another embodiment of a hinged
laparoscopic instrument comprising a closed three part head.
[1215] FIG. 44 shows the instrument of FIG. 43, introduced
to the stomach through the stomach wall, with an open three
part head with two parts positioned the stomach and one in
esophagus.

[1216] FIG. 45 shows the instrument of FIG. 44 from a
cranial-caudal view.

[1217] FIG. 46 shows another embodiment of a hinged
laparoscopic instrument comprising a closed three part head.
[1218] FIG. 47 illustrates the instrument of FIG. 46
abdominally positioned and adapted to fixate stomach tissue
to esophagus.

[1219] FIG. 48a illustrates the instrument of FIG. 47 from
a caudal-cranial view.

[1220] FIG. 485 shows an alternative embodiment of the
instrument.

[1221] FIGS. 48¢-51 shows an embodiment of a laparo-
scopic instrument with two fixation units and one anvil.
[1222] FIG. 52-53 shows an embodiment of a luminal
instrument introducing a volume filling device through the
wall into the pouch.

[1223] FIGS. 54, 55 a-b and 56 shows a method and instru-
ment for introducing a plurality of volume filling devices
though the wall into the pouch.

[1224] FIG. 57 shows one embodiment of a polyhedral
volume filling device.

[1225] FIG. 58-60 shows a method and instrument adapted
to introduce a fluid or a solidifying fluid through the wall into
a pouch.

[1226] FIG. 61-63 shows an embodiment and a method for
introduction and assembly of an interconnected volume fill-
ing device segments.

[1227] FIG. 64 shows an assembled volume filling device
of FIG. 61.

[1228] FIG. 65a shows the insertion of an expandable
member.

[1229] FIG. 655 shows an expandable member filled with a
solidifying fluid.
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[1230] FIG. 66 shows an expandable member filled with a
plurality of volume filling devices.

[1231] FIG. 67 shows a plurality of volume filling devices
in a solidifying fluid invaginated in a tissue pouch.

[1232] FIG. 68 shows an invaginated balloon filled with a
plurality of volume filling devices and a solidifying fluid.
[1233] FIG. 69a-c shows an invaginated movement restric-
tion device and/or combined volume filling device in section
filled with a plurality of volume filling devices or volume
filling device segments.

[1234] FIGS. 70-72 show a flowchart describing a method
or part of method.

DETAILED DESCRIPTION

[1235] Embodiments of the instrument and method will
now be described in further detail. Reference numerals des-
ignate the same parts throughout the description. The scope of
the patent should not be limited by the embodiments dis-
closed, but rather by the appended claims. All of the embodi-
ments disclosed could be combined unless doing so is clearly
contradictory.

[1236] Theterms cardia sphincter, cardia muscle and lower
esophageal sphincter is to be understood as the sphincter in
the esophagus hindering stomach content and stomach acid
from reaching the esophagus.

[1237] FIG. 1 shows a human patent 1, whom is being
treated for reflux disease or obesity by means of a volume
filling device 10. The function and the operation of the vol-
ume filling device will be described and explained in detail in
the following description.

[1238] FIG. 2 shows the stomach region of a patient com-
prising the esophagus 1000 which passes through the thoracic
diaphragm 18 which further supports the cardia sphincter, 14
which in turn prevents the stomach content and stomach acid
from reaching the area of the esophagus. The esophagus 1000
being a substantially tube shaped tissue leading to the stom-
ach 12 comprising stomach tissue, the esophagus having an
esophagus center axis 1001, being substantially aligned with
a cranial-caudal axis of the patient in and having a substan-
tially circular circumference substantially aligned with a
horizontal plane of the erect patient. The esophagus 1000
further has an inner 1002 and outer 1003 substantially cylin-
drical surface extending radially in relation to the esophagus
center axis 1001.

[1239] FIG. 3 shows the stomach region of a patient with
reflux disease, wherein the cardia sphincter has slid up
through the foramen in the thoracic diaphragm 18 and thus is
no longer supported by the thoracic diaphragm 18. Reflux
disease makes the stomach content and stomach acid entering
the esophagus and creating a burning sensation in the esopha-
gus tissue, which in long term exposure could affect the cell
structure of the inner layer of esophagus tissue transforming
said structure from a squamous epithelium to a gland epithe-
lium, a transformation which increases the risk of adenocar-
cinoma. The esophagus connects to the stomach at the gas-
troesophageal junction 1008 which normally is placed below
the thoracic diaphragm 18. FIG. 3 further shows an instru-
ment 200 adapted to deliver at least one fixating member, such
as sutures or staples, such that said at least one fixating mem-
ber engages the stomach. The instrument comprises a unit
1005 comprising a first 10054 and second 10055 part. The
first 1005a part is a part adapted to deliver fixating members,
and the second part 10055 is an anvil, or the other way around.
The fixating members are adapted to penetrate at least one

Apr. 12,2012

layer of stomach 12 tissue and one layer of esophagus 1000
tissue, or two layers of stomach 12 and engage the anvil which
alters the fixating member to a state in which the fixating
member is hindered from penetrating the stomach tissue. The
unit could be a unit adapted to deliver fixating members in the
formof staples or a sutures or another type of fixating member
comprising a first and second state, wherein said fixating
member is adapted to, in the first state, penetrate tissue, and in
the second state, hinder the fixating member from penetrating
tissue. The fixating member could be adapted to automati-
cally change from the first to the second state after the fixating
member has penetrated the tissue, e.g. by means of the fixat-
ing member comprising a hinged and/or spring loaded part.
The instrument shown in FIG. 3 further shows a cardia con-
tacting portion 1007 which is adapted to engage the cardia
sphincter 14, and a bendable portion 1006 for positioning the
portion of the instrument comprising the second part of the
unit 10055.

[1240] FIG. 4 shows the instrument disclosed in FIG. 4
when the cardia engaging portion 203 engages the cardia
muscle 14 and presses the esophagus 1000 through the fora-
men in the thoracic diaphragm 18 for restoring the cardia
sphincter 14 to its normal position below the thoracic dia-
phragm 18. In FIG. 4 a portion of the stomach has slid up
through the thoracic diaphragm 18 creating a hiatal hernia.
FIG. 4 further shows the bendable part 1006 starting to bend
for positioning the second part 10055 of the unit in a position
such that fixating members can be delivered from the first part
of the unit 10054 to the second part of the unit 10055, or the
other way around, for fixating stomach 12 tissue to esophagus
1000 tissue.

[1241] FIG. 5 shows an alternative embodiment of the
instrument 200, wherein the instrument comprises an expand-
able member 204 adapted to engage the bottom of the stom-
ach for restoring the cardia sphincter 14 to its normal position,
supported by the thoracic diaphragm 18. In the embodiment
of FIG. 5 the instrument 200 comprises a bendable portion
1006 for positioning the expandable member 204 in an opti-
mal position in relation to the stomach 12.

[1242] FIG. 6 shows the instrument of FIG. 4 when the
instrument 200 is positioned for delivering fixating members
1009 from the first part 10054 of the unit, to the second part of
the unit 10055. The bendable portion 1006 has been bended
for positioning the second part 10055 of the unit in a position
enabling the fixating members to pass from the first part
1005a of the unit to the second part 10055 of the unit. FIG. 6
shows the instrument after the fixating members 1009 have
been delivered and thus fixates the esophagus 1000 tissue to
the stomach 12 tissue, restraining the esophagus and prevent-
ing the cardia sphincter 14 portion of the esophagus from
sliding through the foramen in the thoracic diaphragm 18.
[1243] FIGS. 7a-7f describe a gastroscopic approach of
using the instrument for treating reflux disease and/or obesity.
[1244] FIG. 7a shows the stomach 12 and esophagus 1000
in section when a fixating member 10094 has been delivered
such that said fixating member 10094 fixates the esophagus
1000 tissue to the stomach 12 tissue using a unit 1005
mounted onto the instrument 200. For achieving the desired
effect of restraining the esophagus on the abdominal side of
the thoracic diaphragm 18, the fixating member 10094 has
been placed at a distance 1011 from the angle of His 1010.
The distance 1011 is according to one embodiment more than
1 em, and according to another embodiment more than 2 cm,
and according to another embodiment more than 3 cm, and
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according to another embodiment more than 4 cm, and
according to another embodiment more than 5 ¢cm. The fix-
ating member 1009¢ is a fixating member comprising a first
and second state, wherein said fixating member 1009¢ is
adapted to, in said first state, penetrate tissue, and in said
second state, hinder the fixating member from penetrating
tissue. The fixating member 1009a could be altered from the
first to the second state either automatically, after the fixating
member has penetrated the tissue, or by means of a fixation
member altering device, which could be a part of the instru-
ment 200. The fixating member 10094 has a length or depth
1012a being adapted for fixating one layer of stomach 12
tissue and one layer of esophagus 1000 tissue to each other.
The depth is according to one embodiment more than 1 mm,
and according to another embodiment more than 2 mm, and
according to another embodiment more than 3 mm, and
according to another embodiment more than 4 mm, and
according to another embodiment more than 5 mm.

[1245] FIG. 75 shows the stomach 12 and esophagus 1000
in section when a fixating member 10095 has been delivered
such that said fixating member 10095 fixates the esophagus
1000 tissue to the stomach 12 tissue using a unit 1005 com-
prising a first part 1005a and a second part 10055. In the
embodiment shown in FIG. 75 the first part of the unit 1005s
delivers the fixating member 10096 and the second part
10055 is an anvil bending the fixating member 10095 such
that said fixating member 10095 is placed in a second state in
which the fixating member 10095 is hindered from penetrat-
ing tissue. For achieving the desired effect of restraining the
esophagus on the abdominal side of the thoracic diaphragm
18, the fixating member 10095 has been placed at a distance
1011 from the angle of His 1010. The distance 1011 is accord-
ing to one embodiment more than 1 cm, and according to
another embodiment more than 2 cm, and according to
another embodiment more than 3 c¢m, and according to
another embodiment more than 4 c¢m, and according to
another embodiment more than 5 cm. For enabling the instru-
ment 200 to place the fixating member at the distance from the
angle of His as described, the instrument comprises a bend-
able portion 1006 such that the instrument could go around
the angle of His and up to the fundus region of the stomach for
fixating fundus tissue to the esophagus 1000. The fixating
member 10095 has a length or depth 10124 being adapted for
fixating one layer of stomach 12 tissue and one layer of
esophagus 1000 tissue to each other. The depth is according to
one embodiment more than 1 mm, and according to another
embodiment more than 2 mm, and according to another
embodiment more than 3 mm, and according to another
embodiment more than 4 mm, and according to another
embodiment more than 5 mm. According to one embodiment
the fixating member 10095 is a staple.

[1246] FIG. 7c¢ shows an embodiment similar to the
embodiment of FIG. 7a with the difference that the unit 1005
of FIG. 7¢ is adapted to deliver a fixating member 1009¢ in
form of a suture 1009¢ penetrating the esophagus 1000 tissue
and the stomach 12 tissue and fixating the esophagus 1000
tissue to the stomach 12 tissue.

[1247] FIG. 7d shows the stomach 12 and esophagus 1000
in section when a fixating member 10094 has been delivered
such that said fixating member 1009¢ fixates the esophagus
1000 tissue to three layers of stomach 12 tissue using a unit
1005 mounted onto the instrument 200. For achieving the
desired effect of restraining the esophagus on the abdominal
side of the thoracic diaphragm 18, the fixating member 10094
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has been placed ata distance 1011 from the angle of His 1010.
The distance 1011 is according to one embodiment more than
1 em, and according to another embodiment more than 2 cm,
and according to another embodiment more than 3 cm, and
according to another embodiment more than 4 cm, and
according to another embodiment more than 5 cm. The fix-
ating member 1009¢ is a fixating member comprising a first
and second state, wherein said fixating member 1009a is
adapted to, in said first state, penetrate tissue, and in said
second state, hinder the fixating member from penetrating
tissue. The fixating member 10094 could be altered from the
first to the second state either automatically after the fixating
member has penetrated the tissue, or by means of a fixation
member altering device, which could be a part of the instru-
ment 200. The fixating member 1009a has a length or depth
10125 being adapted for fixating three layers of stomach 12
tissue and one layer of esophagus 1000 tissue to each other.
The fixation of two of the three layers of stomach 12 tissue
creating a pouch 1013 of stomach 12 tissue which is adapted
to receive a volume filling device for further hindering the
esophagus 1000 from sliding through the foramen in the
thoracic diaphragm. The depth of the fixating member is
according to one embodiment more than 2 mm, and according
to another embodiment more than 4 mm, and according to
another embodiment more than 6 mm, and according to
another embodiment more than 8 mm, and according to
another embodiment more than 10 mm.

[1248] FIG. 7e shows the stomach 12 and esophagus 1000
in section when a fixating member 1009 has been delivered
such that said fixating member 10095 fixates the esophagus
1000 tissue to three layers of stomach 12 tissue using a unit
1005 comprising a first part 1005 and a second part 10055.
In the embodiment shown in FIG. 75 the first part of the unit
1005s delivers the fixating member 10095 and the second part
10055 is an anvil bending the fixating member 10094 such
that said fixating member 10095 is placed in a second state in
which the fixating member 10095 is hindered from penetrat-
ing tissue. For achieving the desired effect of restraining the
esophagus on the abdominal side of the thoracic diaphragm,
the fixating member 10095 has been placed at a distance 1011
from the angle of His 1010. The distance 1011 is according to
one embodiment more than 1 cm, and according to another
embodiment more than 2 cm, and according to another
embodiment more than 3 cm, and according to another
embodiment more than 4 cm, and according to another
embodiment more than 5 cm. For enabling the instrument 200
to place the fixating member at the distance from the angle of
His as described, the instrument comprises a bendable portion
1006 such that the instrument could go around the angle of
His and up to the fundus region of the stomach for fixating
fundus tissue to the esophagus 1000. The fixating member
10095 has a length or depth 10125 being adapted for fixating
three layers of stomach 12 tissue and one layer of esophagus
1000 tissue to each other. The fixation of two of the three
layers of stomach 12 tissue creating a pouch 1013 of stomach
12 tissue which is adapted to receive a volume filling device
for further hindering the esophagus 1000 from sliding
through the foramen in the thoracic diaphragm. The depth is
according to one embodiment more than 2 mm, and according
to another embodiment more than 4 mm, and according to
another embodiment more than 6 mm, and according to
another embodiment more than 8 mm, and according to
another embodiment more than 10 mm. According to one
embodiment the fixating member 10095 is a staple.
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[1249] FIG. 7f shows an embodiment similar to the
embodiment of FIG. 7e with the difference that the unit 1005
of FIG. 7fis adapted to deliver a fixating member 1009¢ in
form of a suture 1009¢ penetrating the esophagus 1000 tissue
and three layers of stomach 12 tissue and fixating the esopha-
gus 1000 tissue to the stomach 12 tissue and creating a pouch
1013 of stomach tissue.

[1250] FIG. 7gis inmany ways similar to FIG. 7e, however
with the instrument introduced through the throat the pouch is
sutured with a separate suture 1009¢ and the stomach is
sutured to the esophagus with a separate suture 10094. The
same instrument may be adapted to suture both positions. The
instrument may include either one or more anvil members
and/or one or more units for delivering fixating members. As
shown an anvil member and fixating delivering member 1005
b and 1005¢ may be involved in suturing the pouch separate
but they may also suture both positions excluding 1005. Of
course many alternative embodiments could solve theses
embodiment. The instrument may also be introduced into the
stomach from the abdominal cavity.

[1251] The gastroscopic methods/instruments disclosed
with reference to FIGS. 7a-7fcould further be laparoscopic or
surgical methods/instruments, according to the principle dis-
closed with reference to FIGS. 24-29.

[1252] FIGS. 8a-8¢ describe a laparoscopic/gastroscopic
and/or surgical approach of using the instrument for treating
reflux disease and/or obesity.

[1253] FIG. 8a shows the stomach 12 and esophagus 1000
in section when a fixating member 10094 has been delivered
such that said fixating member 10094 fixates the esophagus
1000 tissue to four layers of stomach 12 tissue using a unit
1005 mounted onto the instrument 200. For achieving the
desired effect of restraining the esophagus on the abdominal
side of the thoracic diaphragm, the fixating member 1009«
has been placed at a distance 1011 from the angle of His 1010.
The distance 1011 is according to one embodiment more than
1 ¢m, and according to another embodiment more than 2 cm,
and according to another embodiment more than 3 cm, and
according to another embodiment more than 4 cm, and
according to another embodiment more than 5 ¢cm. The fix-
ating member 1009¢ is a fixating member comprising a first
and second state, wherein said fixating member 1009q is
adapted to, in said first state, penetrate tissue, and in said
second state, hinder the fixating member from penetrating
tissue. The fixating member 1009a could be altered from the
first to the second state either automatically after the fixating
member has penetrated the tissue, or by means of a fixation
member altering device, which could be a part of the instru-
ment 200. The fixating member 10094 has a length or depth
1012¢ being adapted for fixating four layers of stomach 12
tissue and one layer of esophagus 1000 tissue to each other,
and thus reaching from the inside of the esophagus to the
outside of the stomach 12. The fixation of two of the four
layers of stomach 12 tissue creating a pouch 1013 of stomach
12 tissue which is adapted to receive a volume filling device
for further hindering the esophagus 1000 from sliding
through the foramen in the thoracic diaphragm. The depth
1012¢ is according to one embodiment more than 3 mm, and
according to another embodiment more than 5 mm, and
according to another embodiment more than 7 mm, and
according to another embodiment more than 9 mm, and
according to another embodiment more than 11 mm.

[1254] FIG. 85 shows the stomach 12 and esophagus 1000
in section when a fixating member 10094 has been delivered
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such that said fixating member 10095 fixates the esophagus
1000 tissue to four layers of stomach 12 tissue using a unit
1005 comprising a first part 1005a placed in the esophagus
using a gastroscopic approach, and a second part 10055
placed in the abdominal cavity using a surgical or laparo-
scopic approach. In the embodiment shown in FIG. 85 the
first part 10054q of the unit 1005 delivers the fixating member
10095 and the second part 10055 is an anvil bending the
fixating member 10095 such that said fixating member 10095
is placed in a second state in which the fixating member
10095 is hindered from penetrating tissue, however it is
equally conceivable throughout the different embodiments
that the anvil part is placed in the esophagus and the part
delivering fixating members is placed in the abdominal cav-
ity. For achieving the desired effect of restraining the esopha-
gus on the abdominal side of the thoracic diaphragm 18, the
fixating member 10095 has been placed at a distance 1011
from the angle of His 1010. The distance 1011 is according to
one embodiment more than 1 cm, and according to another
embodiment more than 2 cm, and according to another
embodiment more than 3 cm, and according to another
embodiment more than 4 cm, and according to another
embodiment more than 5 cm. The fixating member 10094 has
alength or depth 1012¢ being adapted for fixating four layers
of stomach 12 tissue and one layer of esophagus 1000 tissue
to each other, and thus reaching from the inside of the esopha-
gus to the outside of the stomach 12. The fixation of two of the
four layers of stomach 12 tissue creating a pouch 1013 of
stomach 12 tissue which is adapted to receive a volume filling
device for further hindering the esophagus 1000 from sliding
through the foramen in the thoracic diaphragm. The depth
1012¢ is according to one embodiment more than 3 mm, and
according to another embodiment more than 5 mm, and
according to another embodiment more than 7 mm, and
according to another embodiment more than 9 mm, and
according to another embodiment more than 11 mm. Accord-
ing to one embodiment the fixating member 10095 is a staple.

[1255] FIG. 8¢ shows an embodiment similar to the
embodiment of FIG. 8a with the difference that the unit 1005
of FIG. 8¢ is adapted to deliver a fixating member 1009¢ in
form of a suture 1009¢ penetrating the esophagus 1000 tissue
and four layers of stomach 12 tissue and fixating the esopha-
gus 1000 tissue to the stomach 12 tissue and creating a pouch
1013 of stomach 12 tissue.

[1256] FIGS. 9a-e shows a gastroscopic and/or laparo-
scopic and/or surgical instrument and method for invaginat-
ing a volume filling device 10 in the stomach wall 12a of the
patient by creating a pouch of stomach wall 12¢ material in
which the volume filling device 10 is placed. The instrument,
generally designated 600, comprises an elongated member
607 having a proximal end and a distal end. the elongated
member 607 having a diameter less than that of the patient’s
esophagus and being flexible through a bendable portion
1006 such as to allow introduction of the flexible elongated
member 607 with its distal end first through the patient’s
throat, esophagus and into the stomach 12 to the stomach wall
124, alternatively through an incision in the abdomen or
through a trocar placed in the abdominal region and penetrat-
ing in to the abdominal cavity.

[1257] The stomach penetration device or cutter 618 is
provided on the elongated menber 607 at the distal en thereof
for penetrating the stomach wall 12a so as to create a hole in
the stomach wall 12a, to allow introduction of the elongated
member 607 through the hole. The stomach penetration
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device 618 could be adapted to be operable for retracting said
stomach penetration device 615 after the stomach fundus wall
12a has been penetrated, for not further damaging tissue
within the body. The instrument further comprises a special
holding device 609 provided on the elongated member 607 on
the proximal side to the penetration device 618.

[1258] The elongated member further comprises an
expandable member 611 which is adapted to be expanded
after the elongated member has penetrated the stomach wall
12a and thereby assist in the creation of a cavity or pouch
adapted to hold the volume filling device 10. The expandable
member 611 may comprise an expandable circular balloon
provided circumferentially around the distal end portion of
the flexible elongated member 607.

[1259] The method steps when invaginating the volume
filling device 10 will now be described in detail. After the
instrument 600 has been inserted into the stomach 12, the
stomach penetration device 618 is placed into contact with the
stomach wall 12a, see FIG. 9a. The stomach penetration
device or cutter 618 is then brought to create the hole in the
stomach wall 12a, whereafter at least the expandable member
611 is brought through the hole in the stomach wall 12a. The
special holding device 609 is in this step brought to a holding
state wherein it expands radially so as to form an essentially
circular abutment surface to the stomach wall 12a, see FIG.
9b. In this way, the insertion of the stomach penetration
device 618 and the expandable member 611 through the hole
in the stomach wall is limited to the position shown in FIG. 95.
[1260] The expandable member 611 is then expanded. In
the case the expandable member comprises a balloon or the
like, air or other fluid is injected into it.

[1261] The part of the elongated member 607 comprising
the expandable member 611 is then retracted in the proximal
direction, as indicated by the arrow in FIG. 9¢, thereby pulling
the stomach wall 612 into a basket or cup like structure
created by the special holding device 609.

[1262] A suturing or stapling device 608, also comprises a
bendable portion 1006, is further provided, either as a device
connected to the elongated member 607 or as a separate
instrument. The suturing or stapling member comprises a
suturing or stapling end 613 which is adapted to close the
cavity orpouch 1013 by means of stomach to stomach sutures
or staples 14.

[1263] In a further step, illustrated in FIG. 94, an expand-
able volume filling device 10 is placed in its deflated state in
the cup like structure. The volume filling device 10 is then
inflated to its inflated or expanded state, see FIG. 9e. This
inflation of the volume filling device 10 can be accomplished
by injecting a fluid or a gel into the deflated volume filling
device 10. It can also be accomplished by injecting a material
which is allowed to cure, thus being a solidifying material,
thereby forming a solid device 10. Thus, the volume filling
device 10 shown in FIGS. 9d and 9e can illustrate either a
balloon-like device 10 which is subsequently filled with fluid
or gel or alternatively a material which is simply injected into
the cup like structure formed by the stomach wall 12aq.
[1264] The fluid which is used to fill the volume filling
device 10 could be any suitable fluid suitable to fill the
expandable device 10, such as a salt solution. In another
embodiment, when this fluid is a fluid which is adapted to be
transformed into solid state, the fluid could be liquid polyure-
thane.

[1265] In order to minimize or entirely eliminate leakage,
the fluid is isotonic, i.e., it has the same osmolarity as human
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body fluids. Another way of preventing diffusion is to provide
a fluid which comprises large molecules, such as iodine mol-
ecules.

[1266] Thestomach-to-stomach sutures or staples are pref-
erably provided with fixation portions exhibiting a structure,
such as a net like structure, adapted to be in contact with the
stomach wall to promote growth in of human tissue to secure
the long term placement of the volume filling device attached
to the stomach wall.

[1267] After the expandable device 10 has been inflated,
partly or fully, the instrument 600 is retracted from the hole
12b, which is subsequently closed in some suitable way, e.g.
by means of a closing member delivering sutures or staples.
The instrument is then removed from the stomach 600 and the
expandable device 10 in its inflated or expanded state is
invaginated by a stomach wall portion of the patient on the
outside of the stomach wall.

[1268] During one or more of the above described steps, the
stomach may be inflated with gas, preferably by means of the
gastroscopic instrument.

[1269] The volume filling device 10 described above with
reference to FIGS. 9a-9¢ has been described as an expandable
volume filling device. It will be appreciated that is also can be
an elastic volume filling device with an elasticity allowing
compression so as to be inserted into a gastroscopic instru-
ment and which expands to an expanded state after leaving the
instrument.

[1270] FIG. 10a shows an instrument 600 adapted to create
a pouch in the stomach wall 12 using a sucking portion 634
using vacuum to connect to the stomach wall 12. In FIG. 10a
the tip of the suction portion 634 is pressed against the stom-
ach wall 12 forming a recess therein. When the suction por-
tion 634 is further pressed against the stomach wall 12, see
FIG. 105, a larger recess is formed and at the same time a
sleeve 1014 is retracted exposing new vacuum holes adapted
to connect with the stomach wall. The part of the stomach
wall 12 that forms the recess will, due to the suction effect,
adhere to the suction portion 634 of the instrument 600. As the
suction portion 634 is further pressed into the stomach wall
12, see FIG. 10¢, a deeper recess will be formed until the
entire suction portion 634 is embedded in the recess, see FIG.
10d and the sleeve 1014 is fully retracted.

[1271] The rim of the recess will at this stage be fixated by
means of fixation elements 14, such as sutures or staples
delivered by a unit 1017 adapted to deliver fixation members
14. The suction portion 634 is thereafter removed, as seen in
FIG. 10¢ and a volume filling device 10 is inserted into the
pouch created, see FIG. 10f. The volume filling device 10
could be a compressed elastic volume filling device 10 which
is filled and expanded to its final shape, see FIG. 10f.

[1272] FIGS. 11a-j show an instrument for use in a method
of placing a volume filling device 10 in the stomach wall 12 of
a patient. The instrument is adapted to be inserted through a
narrow tube shaped object such as a gastroscope, used in an
intraluminar procedure, or a laparoscopic trocar used in a
laparoscopic procedure. The instrument comprises an elon-
gated member 650 which is adapted to be flexible by means of
the construction comprising a bendable portion 1006, a con-
struction comprising multiple ring shaped members, however
it is equally conceivable that said elongated member 650 is
adapted to be flexible by means of said elongated member 650
being made of a flexible or adjustable material or by means of
at least one joint. The elongated member 650 is inserted into
the body and placed in proximity to the stomach wall 12 of the



US 2012/0089157 Al

patient, from the outside or inside thereof. The elongated
member 650 has a special holding device 651 adapted to hold
the stomach by means of mechanical grabbing members or
vacuum. The special holding device 651 comprises a first
joint 652 and a second joint 653, which enable the special
holding device 651 be operable in relation to the elongated
member 650 and thereby place the part of the holding device
651 comprising the mechanical grabbing members or
vacuum elements into contact with the stomach wall 12 of the
patient. FIG. 115 shows the special holding device 651 when
placed in contact with the stomach wall 12 of the human
patient, after which the special holding member 651 connects
to the stomach wall 12, for holding the stomach wall 12. FIG.
11c¢ shows the instrument when the step of advancing a push-
ing rod 654 from the elongated member 650 is performed.
The pushing rod 654 pushes the stomach wall 12 to create a
cavity or pouch thereof. FIG. 11d shows the instrument
turned 90 degrees in relation to FIGS. 11a-¢. This view shows
the special holding members 651a,b operably attached to two
sides of the elongated member 650 and being in contact with
the stomach wall 12, holding the stomach wall 12 as the
pushing rod 654 pushes to create a cavity or pouch. When the
pushing rod 654 has pushed the stomach wall 12 to a desired
position the special holding devices 651a,b moves towards
the pushing rod 654 and thereby closes the cavity or pouch
1013.

[1273] After the cavity or pouch 1013 has been created it
needs to be sealed. FIG. 11f shows the advancement of a
suturing or stapling device 655 from the elongated member
650. The suturing or stapling device 655 is positioned in
connection with the stomach wall after which the suturing or
stapling device commences with the suturing or stapling of
the stomach wall 12, creating a seal of stomach to stomach
sutures or staples 14. The instrument is moved along the
stomach wall 12 of the patient and thereby a cavity or pouch
1013 is created and sealed using the instrument, as shown in
FIGS. 19g and 19/. When a cavity or pouch 1013 or desired
size has been created and sealed an inserting member 656 is
advanced from the elongated member 650. The inserting
member 656 is adapted to insert a volume filling device 10
being expandable, as described earlier in this application.
After the inserting member 656 has been positioned in the
cavity or pouch 1013, as shown in FIG. 114, the volume filling
device 10 is inserted through the inserting member 656 and
into the cavity or pouch 1013 by means of a pressurized fluid
or gas, or a mechanical advancement member pushing said
expandable volume filling device 10 into the cavity or pouch
1013. The insertion member then inflates the expandable
volume filling device 10 with a fluid or gas and seals of the
final section of the pouch 1013 using stomach to stomach
sutures or staples 14. The embodiment described explains the
process of inserting an expandable volume filling device,
however it is equally conceivable that the volume filling
device 10 is expandable by means of the volume filling device
10 being made of an elastic material.

[1274] FIGS.12a-fshows an instrument foruse in a method
ofplacing a volume filling device 10 in the stomach wall 12 of
a patient. The instrument is adapted to be inserted through a
narrow tube shaped object such as a gastroscope, used in an
intraluminar procedure, or a laparoscopic trocar used in a
laparoscopic procedure. The instrument comprises an elon-
gated member 660 which is adapted to be flexible by means of
a construction comprising multiple ring shaped members,
however it is equally conceivable that said elongated member
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660 is adapted to be flexible by means of said elongated
member 660 being made of a flexible or adjustable material,
or by means of at least one joint. The elongated member 660
is inserted into the body and placed in proximity to the stom-
ach wall 12 of the patient, from the outside or inside thereof.
The elongated member 660 has multiple special holding
devices 661 adapted to hold the stomach by means of
mechanical grabbing members or vacuum. The special hold-
ing devices 661 are locked in a position alongside the elon-
gated member 660 by means of a locking ring 662. The
special holding devices 661 are made of a flexible material
end pre-bent to expand into a funnel-shaped device when said
locking ring 662 is removed. The special holding device in its
funnel shaped expandable state is shown in FIG. 125. FIG.
125 further shows the special holding device 661 when placed
in contact with the stomach wall 12 ofthe human patient, after
which the special holding member 661 connects to the stom-
ach wall 12, for holding the stomach wall 12. FIG. 12¢ shows
the instrument when the step of advancing a pushing rod 664
from the elongated member 660 is performed. The pushing
rod 664 pushes the stomach wall 12 to create a cavity or pouch
1013 thereof. When the pushing rod 664 has pushed the
stomach wall 12 to a desired position the special holding
devices 661 moves towards the pushing rod 664 and thereby
closes the cavity or pouch 1013.

[1275] After the cavity or pouch 1013 has been created it
needs to be sealed. FIG. 12d shows the advancement of a
suturing or stapling device 665 from the elongated member
660. The suturing or stapling device 665 is positioned in
connection with the stomach wall 12 after which the suturing
or stapling device 665 commences with the suturing or sta-
pling of the stomach wall 12, creating a seal of stomach to
stomach sutures or staples 14. Thereafter an inserting mem-
ber 666 is advanced from the elongated member 660 and the
special holding devices 661 are retracted. The inserting mem-
ber 666 is adapted to insert a volume filling device 10 being
expandable, as described earlier in this application. After the
inserting member 666 has been positioned in the cavity or
pouch 1013 the volume filling device 10 is inserted through
the inserting member 666 and into the cavity or pouch 1013
by means of a pressurized fluid or gas, or a mechanical
advancement member pushing said expandable volume fill-
ing device 10 into the cavity or pouch. The insertion member
656 then inflates the expandable volume filling device with a
fluid or gas and seals of the final section of the pouch 1013
using stomach to stomach sutures or staples 14. The embodi-
ment described explains the process of inserting an expand-
able volume filling device 10, however it is equally conceiv-
able that the volume filling device 10 is expandable by means
of the volume filling device 10 being made of an elastic
material. FIG. 12 f shows the volume filling device 10 as
invaginated in the stomach wall 12, in a cavity or pouch 1013
sealed with stomach to stomach sutures or staples 14.

[1276] FIG. 12g shows an alternative way of closing the
pouch created in the stomach wall 12 using sutures or staples
14 placed in two directions intersecting each other.

[1277] FIG. 12/ shows an alternative way of closing the
pouch created in the stomach wall 12 using sutures or staples
14 placed in two directions intersecting each other and creat-
ing a tobacco pouch like pouch having the edges of the open-
ing being stomach 12 folded back and forth and fixated with
fixating members 14 such as sutures or staples intersecting
each other, and in the embodiment shown in FIG. 12¢ inter-
secting each other perpendicularly.
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[1278] FIGS. 13a-¢ shows an instrument comprising a
stomach tissue 12 pulling device 1020 adapted to pull the
stomach tissue 12 into an opening 1022 of a luminal space
1021 inside of said instrument. The pulling of the tissue is
according to the embodiment shown in FIGS. 13a-e¢ per-
formed by means of vacuum, however, in other embodiments
(not shown) the pulling is performed using pulling members
mechanically engaging the stomach 12, either through pen-
etrating the stomach tissue 12 or clamping the stomach tissue.
[1279] FIG. 135 shows the state when the stomach tissue 12
has been placed in the luminal space 1021 of the instrument
1020 and a pouch 1013 is created of stomach tissue 12. A first
cross-section of the luminal space 1021 is larger than an area
of a second parallel cross-section placed in the opening 1022
ofthe luminal space, placed more distally in the luminal space
or distally in the instrument.

[1280] FIG. 13¢ shows the placing of a fixating member 14
in form of a suture of staple closing the pouch created in the
stomach 12.

[1281] FIG. 134 shows the pouch created in the stomach
after the instrument has been removed.

[1282] FIG. 13e shows an alternative way of closing the
pouch 1013 created in the stomach 12 after the instrument has
been removed, the alternative way comprises placing fixating
members 14, such as sutures, not penetrating the mucosa
layer, thus not entering the stomach.

[1283] FIGS. 14-23 shows an embodiment of an instrument
and method for creating a pouch in the stomach 12 and fix-
ating the esophagus 1000 to the stomach tissue 12.

[1284] FIG. 14 shows the instrument 200 as a gastroscopic
instrument 200 which has been inserted into the throat of a
patient. The instrument having a unit 1005 mounted thereon
having a first and second part 1005a,5 adapted to engage
fixating members. For enabling the instrument to go around
the angle of His 1010 and reach the fundus area of the stom-
ach the instruments have two operable joints 1030 and 1031.
The first operable joint 1030 is placed at a distance 1032 from
the first part of the unit 1005a. The distance 1032 is according
to one embodiment more than 1 cm, and according to another
embodiment more than 2 cm, and according to another
embodiment more than 3 c¢m, and according to another
embodiment more than 4 cm, and according to another
embodiment more than 5 cm. A portion of the instrument is
placed between the first 1030 and second 1031 joint and is a
portion having a length 1035. The length 1035 is according to
one embodiment more than 1 cm, and according to another
embodiment more than 2 cm, and according to another
embodiment more than 3 cm, and according to another
embodiment more than 4 c¢m, and according to another
embodiment more than 5 cm. The second unit 10055 is then
placed at a distance 1034 from the second joint 1031 for
placing the second unit 10055 in a position such that the first
and second 10054,6 units can deliver fixating members
between themselves and engaging the first and second unit
10054,5. The distance 1034 is according to one embodiment
more than 1 cm, and according to another embodiment more
than 2 cm, and according to another embodiment more than 3
cm, and according to another embodiment more than 4 cm,
and according to another embodiment more than 5 cm. The
instrument 200 comprises a stoniach tissue penetrating mem-
ber 1036 adapted to grab a hold of the stomach 12 for pulling
the stomach 12. The most distal portion of the instrument 200
comprises a telescopic portion 1038 which could be used for
adapting the position of the second unit 10054 in relation to
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the first unit 10054, and later be used to assist in the insertion
of at least one volume filling device into the pouch created in
the stomach tissue 12.

[1285] FIG. 15 shows the instrument and method step when
the stomach tissue has been pulled into a luminal apace of the
distal portion of the instrument, thus creating a pouch of the
stomach tissue 12.

[1286] FIG. 16 shows the instrument when the instrument
is in the state in which fixation members can be delivered
either from the first or second part of the unit 10054,5. The
part of the unit not delivering fixating members is an anvil
member engaging the fixating member and assisting in the
fixation thereof.

[1287] FIG. 17a shows the instrument when the fixation
member 14 has been delivered such that the fixation member
penetrates three layers of stomach tissue and one layer of
esophagus tissue thus creating a pouch 1013 by the two layers
of stomach tissue being fixated to each other. The creation of
a pouch 1013 adapted to be filled with a volume filling device
and the fixation of the stomach tissue 12 to the esophagus
tissue restrains the esophagus 1000 in the abdominal cavity
and thus assists in the treating of reflux disease.

[1288] FIG. 17h shows an alternative embodiment, when
separate fixating members 144,5 have been placed such that
the first fixating member 14a fixates two layers of stomach 12
to each other, and the second fixating member 145 fixates one
layer of stomach tissue 12 with one layer of esophagus tissue
1000.

[1289] FIGS. 18 and 19 shows an alternative embodiment
of the instrument 200, in which the instrument is adapted to
pull the stomach 12 using suction or vacuum. Except for the
difference in the stomach pulling member, FIGS. 18 and 19
discloses the instrument and method steps of FIG. 14 and
FIG. 15 being steps that are performed before the delivering
of fixating members for finalizing the pouch 1013.

[1290] FIG. 20 shows the instrument after the steps of cre-
ating the pouch 1013 have been concluded and the step of
delivering an expandable volume filling device 10 starts. The
volume filling device 10 is delivered through a tubular inser-
tion device 1040 placed in the instrument and being adapted
to enter the pouch 1013 created in the stomach 12.

[1291] FIG. 21 shows the instrument after the step of insert-
ing the expandable volume filling device 10 has been per-
formed and the step of filling the volume filling device 10 with
a fluid for expanding the volume filling device 10 is per-
formed. The fluid is transported through a conduit 1041
placed in the instrument and entering the pouch 1013 from
below.

[1292] FIG. 22 shows a first embodiment of the distal por-
tion of the instrument disclosed in the previous figures. The
distal portion comprises the opening to the luminal space in
the instrument adapted to receive stomach tissue 12. The
second unit 10055 is mounted on the distal part and is, accord-
ing to the embodiment shown in FIG. 23 a unit adapted to
deliver fixating members for fixating two layers of stomach
tissue 12 to each other and/or layers of stomach tissue 12 to
the esophagus. The unit 1005 is adapted to deliver fixating
members adapted to enter through a recess 1051 in the distal
portion of the instrument fur further passing though the
esophagus 1000 for fixating layers of stomach 12 to the
esophagus 1000. The distal portion further comprises a
retractable holding portion 1052 adapted to hold the stomach
tissue 12 in position when delivering the fixating members,
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and then be retracted to enable the removal of the instrument
from the area of the stomach 12.

[1293] FIG. 23 shows a second embodiment of the distal
portion of the instrument disclosed in the previous figures.
The distal portion comprises the opening to the luminal space
in the instrument adapted to receive stomach tissue 12. The
second unit 10055 is mounted on the distal part and is, accord-
ing to the embodiment shown in FIG. 23 a unit adapted to
deliver fixating members for fixating two layers of stomach
tissue 12 to each other and/or layers of stomach tissue 12 to
the esophagus. The unit 10055 delivering fixating members is
divided into three different portions 1050, 10505 and 1050c,
wherein the first and third portion 10502 and 1050¢ are
adapted to deliver fixating members adapted to engage anvils
10514 and 1051¢ located on the opposite side of the luminal
space for fixating at least two layers of stomach tissue 12 to
each other. The second portion 10505 of the unit is adapted to
deliver fixating members of longer length or depth which are
adapted to enter through a recess 10515 in the distal portion of
the instrument fur further passing though the esophagus 1000
for fixating layers of stomach 12 to the esophagus 1000. The
distal portion further comprises a retractable holding portion
1052 adapted to hold the stomach tissue 12 in position when
delivering the fixating members, and then be retracted to
enable the removal of the instrument from the area of the
stomach 12.

[1294] FIG. 24 discloses an embodiment of the instrument
and a method of using said instrument, wherein the method is
a surgical or laparoscopic method. The instrument penetrates
the stomach wall through an incision 1080 in the stomach
wall 12 performed from outside of the human patient and this
way enters the stomach 12 cavity for operating of the stomach
12 from the inside thereof. The instrument comprises two
joints 1070 and 1071 for positioning the instrument such that
the instrument can operate and perform required steps on the
stomach 12. The first operable joint 1070 is placed at a dis-
tance 1073 from the second operable joint 1071. The distance
1073 is according to one embodiment more than 1 cm, and
according to another embodiment more than 2 cm, and
according to another embodiment more than 3 cm, and
according to another embodiment more than 4 cm, and
according to another embodiment more than 5 cm. The sec-
ond unit 10054 is placed at a distance 1072 from the second
joint 1071 for placing the second unit 10055 in a position such
that the first and second 1005a,5 units can deliver fixating
members between themselves and engaging the first and sec-
ond unit 10054,5. The distance 1072 is according to one
embodiment more than 1 c¢m, and according to another
embodiment more than 2 cm, and according to another
embodiment more than 3 cm, and according to another
embodiment more than 4 c¢m, and according to another
embodiment more than 5 cm. The instrument 200 comprises
a stomach tissue penetrating member 1036 adapted to grab a
hold of the stomach 12 for pulling the stomach 12. The most
distal portion of the instrument 200 comprises a telescopic
portion 1038 which could be used for adapting the position of
the second unit 10055 in relation to the first unit 10052, and
later be used to assist in the insertion of at least one volume
filling device into the pouch created in the stomach tissue 12.
The first part of the unit is placed on a portion 1079 of the
instrument comprising a bendable portion and being adapted
to enter into the esophagus from below. In the embodiment
disclosed with reference to FIG. 24 the part of the unit deliv-

Apr. 12,2012

ering fixating members are placed in the second part 10055 of
the unit, however it is equally conceivable that it is the other
way around.

[1295] FIG. 25 shows the instrument and method step when
the stomach tissue has been pulled into a luminal apace of the
distal portion of the instrument, thus creating a pouch of the
stomach tissue 12.

[1296] FIGS. 26 and 27 shows an alternative embodiment
of the instrument 200, in which the instrument is adapted to
pull the stomach 12 using suction or vacuum. Except for the
difference in the stomach pulling member, FIGS. 26 and 27
discloses the instrument and method steps of FIG. 24 and
FIG. 25 being steps that are performed before the delivering
of fixating members for finalizing the pouch 1013.

[1297] FIG. 28a shows the instrument after the steps of
creating the pouch 1013 have been concluded and the step of
delivering an expandable volume filling device 10 starts. The
volume filling device 10 is delivered through a tubular inser-
tion device 1040 placed in the instrument and being adapted
to enter the pouch 1013 created in the stomach 12.

[1298] FIGS. 285 and 28¢ shows an alternative embodi-
ment, suturing from the inside of the stomach either as per
FIG. 28a with the instrument introduced into the stomach
from the abdominal cavity or alternatively through the throat
into the stomach cavity, when separate fixating members
144,b have been placed such that the first fixating member
14b fixates two layers of stomach 12 to each other, and the
second fixating member 14a fixates one layer of stomach
tissue 12 with one layer of esophagus tissue 1000.

[1299] FIG. 29 shows the instrument after the step of insert-
ing the expandable volume filling device 10 has been per-
formed and the step of filling the volume filling device 10 with
a fluid for expanding the volume filling device 10 is per-
formed. The fluid is transported through a conduit 1041
placed in the instrument and entering the pouch 1013 from
below.

[1300] FIG. 30 shows a first embodiment of the distal por-
tion of the instrument disclosed in the previous figures. The
distal portion comprises the opening to the luminal space in
the instrument adapted to receive stomach tissue 12. The
second unit 10055 is mounted on the distal part and is, accord-
ing to the embodiment shown in FIG. 23 a unit adapted to
deliver fixating members for fixating two layers of stomach
tissue 12 to each other and/or layers of stomach tissue 12 to
the esophagus. The unit 1005 is adapted to deliver fixating
members adapted to enter through a recess 1051 in the distal
portion of the instrument fur further passing though the
esophagus 1000 for fixating layers of stomach 12 to the
esophagus 1000. The distal portion further comprises a
retractable holding portion 1052 adapted to hold the stomach
tissue 12 in position when delivering the fixating members,
and then be retracted to enable the removal of the instrument
from the area of the stomach 12.

[1301] FIG. 31 shows a second embodiment of the distal
portion of the instrument disclosed in the previous figures.
The distal portion comprises the opening to the luminal space
in the instrument adapted to receive stomach tissue 12. The
second unit 10055 is mounted on the distal part and is, accord-
ing to the embodiment shown in FIG. 31 a unit adapted to
deliver fixating members for fixating two layers of stomach
tissue 12 to each other and/or layers of stomach tissue 12 to
the esophagus. The unit 10055 delivering fixating members is
divided into three different portions 1050a, 10505 and 1050c,
wherein the first and third portion 10504 and 1050c are
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adapted to deliver fixating members adapted to engage anvils
1051a and 1051¢ located on the opposite side of the luminal
space for fixating at least two layers of stomach tissue 12 to
each other. The second portion 10505 of the unit is adapted to
deliver fixating members of longer length or depth which are
adapted to enter through a recess 10515 in the distal portion of
the instrument fur further passing though the esophagus 1000
for fixating layers of stomach 12 to the esophagus 1000. The
distal portion further comprises a retractable holding portion
1052 adapted to hold the stomach tissue 12 in position when
delivering the fixating members, and then be retracted to
enable the removal of the instrument from the area of the
stomach 12.

[1302] FIG. 32 shows an embodiment of the instrument in
which the instrument is a surgical or laparoscopic instrument
adapted to be used in a surgical or laparoscopic method to
operate on the stomach from the outside thereof. The instru-
ment 1080 is adapted to be inserted into the abdominal area
through anincision or a trocar placed in the abdominal region
penetrating the abdominal wall. The instrument comprises an
operable joint 1082 for positioning the instrument in relation
to the stomach 12. The instrument further comprises operable
stomach holding members 10834, adapted to hold the stom-
ach 12 while a stomach pushing member 1081 pushes the
stomach 12 creating a recess in the stomach 12.

[1303] FIG. 33 shows the instrument when the stomach
pushing member 1081 has pushed the stomach 12 further
crating a larger recess or cavity in the stomach 12. When the
stomach pushing member 1081 pushes the stomach 12 the
two opetable stomach holding members 1083a,5 are moved
closer together for allowing stomach tissue to create the
recess.

[1304] FIG. 34 shows the instrument after the recess has
been made and the stomach pushing member has been
retracted leaving a pouch 1013 created in the stomach wall 12.
The stomach holding members 10834, 5 are further adapted to
deliver at least one fixating member for fixating layers of
stomach tissue 12 to each other and/or fixating layers of
stomach tissue to the esophagus 1000, and in the state shown
in FIG. 34 the stomach holding members 10834,b are being
positioned to deliver the at least one fixating member.
[1305] FIG. 35a shows the instrument when the fixating
member 14 has been delivered fixating four layers of stomach
tissue 12 and one layer of esophagus tissue 1000 to each other.
[1306] FIG. 356 shows the instrument in an embodiment
identical to the embodiment of FIG. 354, however in the
embodiment of FIG. 354 the fixating member is a first 14a
and second 145 fixating member, wherein the first fixating
member is adapted to fixate three layers of stomach tissue 12
to each other thus creating a pouch 1013 of stomach tissue 12.
The second fixating member 146 is adapted to fixate the
esophagus to at least one layer of stomach tissue.

[1307] FIGS. 36 and 37 shows an instrument performing
the same steps as the instrument disclosed with reference to
FIGS. 32 and 33 with the difference that in the embodiment of
FIGS. 36 and 37 a stomach pushing member using vacuum is
used. The stomach pushing member having a sucking portion
adapted to connect to the stomach 12. The stomach pushing
member comprising the sucking portion 634 is advanced
from a sleeve and pushed into the stomach for creating the
recess or cavity in the stomach. The vacuum instrument is
further disclosed with reference to FIGS. 104-10e.

[1308] FIG. 38 shows the instrument after the steps of cre-
ating the pouch 1013 have been concluded and the step of
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delivering an expandable volume filling device 10 starts. The
volume filling device 10 is delivered through a tubular inser-
tion device 1040 placed in the instrument and being adapted
to enter the pouch 1013 created in the stomach 12.

[1309] FIG. 39 shows the stomach when the expandable
volume filling device has been expanded and fixating member
fixates layers of stomach wall 12 to each other and the stom-
ach 12 tissue to the esophagus 1000. FIG. 39a shows the
movement restriction device inserted into the pouch.

[1310] FIG. 396 shows an alternative route of suturing,
wherein suture 14a sutures the double layer stomach to the
esophagus from the outside of the stomach and suture 145
sutures four layers of stomach to create a pouch.

[1311] FIG. 40 shows a gastroscopic and/or laparoscopic
and/or surgical instrument 600 comprising an elongated
member 607 having a proximal end and a distal end. The
elongated member 607 having a diameter less than that of the
patient’s esophagus and being flexible through a bendable
portion 1006 such as to allow introduction of the flexible
elongated member 607 with its distal end first through the
patient’s throat, esophagus and into the stomach 12, alterna-
tively through an incision in the abdomen or through a trocar
placed in the abdominal region and penetrating in to the
abdominal cavity. The instrument 600 is further provided
with a fixating part 1005 hingedly arranged in an operable
joint 1101 to a bendable part 1006 of said instrument 600.
FIG. 40 further shows the fixating part 1005, divided in a first
part 10054, a second part 10055" and a third part 10055". The
fixating parts 1005a,5’ 5" are generally collapsed in a closed
position when introduced into the stomach gastroscopically
and/or laparoscopically and/or surgically. The fixating parts
10050,6"b" further comprises fixating means (not shown)
arranged at the surfaces adjacent and facing the respective
fixation parts 1005a,5',5".

[1312] FIG. 41 shows the instrument of FIG. 40 placed in
the stomach 12 through esophagus 1000 for fixating stomach
12 tissue to esophagus 1000. The operable joint 1101 has
been placed at a distance 1102 form a position above cardia
14. For enabling of the instrument 600 to position the hinged
member 1101 at said distance 1102 the instrument 600 com-
prises a bendable portion 1006. FIG. 41 further shows the
fixating part 1005 rotated to a second position around said
operable joint 1101 and divided such that a first fixating part
10054 placed in esophagus 1000 and a second fixating part
10055 and a third fixating part, b" placed at their respective
position in the stomach 12. The fixating parts are equipped
such that a first fixating part 10054 is an anvil and 1005,56" 5"
is units for delivering of fixating members, however it is
equally conceivable that 10055 or 10055" comprise anvil and
the other two, respectively, comprise units for delivering of
fixating members. The stomach 12 tissue is fixated by said
fixating part 1005 to esophagus 100, thus hindering the
esophagus 1000 from sliding through the foramen in the
thoracic diaphragm 18.

[1313] FIG. 42 is a section view of esophagus 1000 and
adjacent stomach 12 tissue where an instrument according to
FIG. 40 has been placed with a first fixating part 10054 in
esophagus and second and a third fixating part 10054’ 4" such
that each fixating part 1005a,6',6" place stomach 12 tissue
and esophagus 1000 tissue at a position for delivering fixating
members. The fixating parts are equipped such that a first
fixating part 1005a is an anvil and 1005,6',6" is units for
delivering of fixating members, however it is equally conceiv-
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able that 10052' or 10055" comprise anvil and the other two,
respectively, comprise units for delivering of fixating mem-
bers.

[1314] FIG. 43 shows a gastroscopic and/or laparoscopic
and/or surgical instrument 600 comprise an elongated mem-
ber 607 having a proximal end and a distal end. The elongated
member 607 having a diameter less than that of the patient’s
esophagus and being flexible through a bendable portion
1006 such as to allow introduction of the flexible elongated
member 607 with its distal end first through the patient’s
throat, esophagus and into the stomach 12, alternatively
through an incision in the abdomen or through a trocar placed
in the abdominal region and penetrating in to the abdominal
cavity. The instrument further comprises a bendable member
1006 to enable positioning of a fixating part 1005. Said fix-
ating part 1005 is divided in a first part 10054, a second part
10055" and a third part 10056". The fixating part 10054,5"5"
is generally collapsed in a closed position when introduced
gastroscopically and/or laparoscopically and/or surgically
The fixating parts 1005a,6"6" further comprises fixating
means (not shown) arranged at the surfaces adjacent and
facing the respective fixation parts 10054,5',5".

[1315] FIG. 44 shows the instrument 600 of FIG. 43 intro-
duced through the stomach 12 wall. The instrument 600 has
been placed such that the fixating member delivery units of
the fixating part 1005 are positioned at a distance 1102 above
cardia 14. The fixating part 1005 is further placed such that a
first fixating part 1005q is placed in esophagus, a second
fixating part 10055' and a third fixating part 10055" is placed
in a corresponding position in the stomach 12. Said first
fixating part 1005a comprise an anvil and 10054’ 5" comprise
units for delivering offixating members, however it is equally
conceivable that 10055 or 10055" is an anvil and the other
two, respectively, is units for delivering of fixating members.
The instrument 600 further comprise a bendable member
1006 enabling the placing of the fixating member 1005 after
the instrument 600 is introduced through the stomach wall
1103, by penetrating abdomen or through a trocar placed in
the abdominal region and penetrating in to the abdominal
cavity and. FIG. 45 shows a section view of esophagus 1000
and a part of the stomach 12 when fixating parts 10054, 5',b"
ofthe instrument 600 of FIG. 43 has been place in accordance
with FIG. 44.

[1316] FIG. 46 shows a gastroscopic and/or laparoscopic
and/or surgical instrument 600 comprises an elongated mem-
ber having a proximal end and a distal end. The elongated
member having a diameter less than that of the patient’s
esophagus and being flexible through a bendable portion
1006 such as to allow introduction of the flexible elongated
member with its distal end first through the patient’s throat,
esophagus and into the stomach 12, alternatively through an
incision in the abdomen or through a trocar placed in the
abdominal region and penetrating in to the abdominal cavity.
The instrument further comprises a bendable member 1006 to
enable positioning of a fixating part 1005. Said fixating part
1005 is divided in a first part 1005, a second part 10054' and
a third part 10055". The fixating parts 1005q,5’ 5" are gener-
ally collapsed in a closed position when introduced into the
stomach 12 cavity gastroscopically and/or laparoscopically
and/or surgically. The fixating parts 1005a,5’,5" further com-
prises fixating means (not shown) arranged at the surfaces
adjacent and facing the respective fixation parts 1005q,5"5".
[1317] FIG. 47 shows the instrument of 46 in an abdominal
embodiment, used in an abdominal method. The instrument
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creates a poach 1180 fixating two folds, each comprising two
layers of stomach 12, to one layer of esophagus 1000 and
creating a pouch 1180 of said two folds. The distal ends of the
fixating parts 10054,65" is further equipped with holding
devices to place and fold stomach tissue 12 adjacent to
esophagus delivering a fixating member through said four
layers of stomach 12 tissue and esophagus 1000 at a position
a distance 1104 from a attachment point 1181 and at a posi-
tion above cardia 14.

[1318] FIG. 484 shows a section view of esophagus 1000
and two layers of stomach 12 tissue. Where the instrument
600 of FIG. 46 is placed abdominally in accordance with FIG.
47 to fixate said two layers of stomach 12 to esophagus 1000,
and thereby creating a poach 1180 in accordance with FIG.
47. The fixating parts 1005a,b comprises units delivery for
fixating members 1106,1107. Said fixating members 1106,
1107 are delivered through two layers of stomach 12 tissue
and one layer of esophagus 1000. In one embodiment, the
fixating members 1106, 1107 are sutures. In another embodi-
ment, fixating members 1106, 1107 are staples.

[1319] FIG. 48b shows an alternative embodiment of an
instrument creating a pouch 1013 in the stomach 12 and
fixating stomach tissue 12 to the esophagus 1000. The instru-
ment comprises an abdominal portion adapted to engage the
esophagus and stomach from the outside thereof. The instru-
ment may clamp the esophagus and a folded thus double
stomach wall. The abdominal part comprises a first part
10054 of a unit for delivering fixating members 14 and a third
part 1005¢ adapted to act as a dolly when delivering the
fixating members. The instrument further comprises an
esophagus part adapted to be inserted into the esophagus
through the throat of the patient. The esophagus part com-
prises a second part 10055 acting as an anvil member for the
fixating member 14 delivered from the first part 1005¢. This
embodiment could be combined with an instrument creating
a pouch 1013 according to any of the embodiments herein.
[1320] Asshown in 48¢ the pouch could be sutured separate
clamping only the four layers of stomach wall after having
sutured the esophagus to the folded stomach double wall.
This folded stomach wall will thereafter be used as one side of
the pouch wall. In slide 48¢, 1005 d is used as an anvil
member or fixating device delivery member. This could be the
same as 1005¢ and moved over to create the pouch or 10055
may be used instead although the suture should not pass the
esophagus. The sutures of different length are marked as 14a
suturing also the esophageal wall and 145 suturing the pouch.
In all FIG. 48 it is as well as in the other cases where appli-
cable possible to use a laparoscopic instrument adapted to
pass through a trocar in the abdominal wall or using open
surgery.

[1321] FIG. 49 shows an instrument with an elongated
member comprising bendable portion 1006 arranged to a base
member 1112, further comprising a first elongated member
1108, a second elongated members 1109 and a third double
hinged elongated member 1111 by means of two operable
joints. Wherein a first and second elongated member are
arranged at a respectively proximal end to said base member
1112. The third double hinged elongated member 1111 hav-
ing a proximal end arranged to the base member 1112 such
that a first hinge is arranged proximally adjacent to said base
member 1112 and a second hinge at a distance from said first
hinge. Each elongated member further comprise a fixating
part 10054, 10055, 10055" arranged at a distal end. In one
embodiment, a first fixating part 1005a comprise an anvil and
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a second and third fixating part 10055', 10055" comprise
fixating delivery units for delivery of fixating members. How-
ever. it is equally conceivable in another embodiment that a
second fixating part 10054 or a third fixating part 10055"
comprise an anvil and the other two fixating parts, respec-
tively, comprise units for delivering of fixating members.
FIG. 50 shows the instrument of FIG. 49 wherein the double
hinged elongated member is placed in a second position,
placing a first fixating part 10054 in a position facing a third
fixating part 10055" for deployment of fixating members.

[1322] FIG. 51 shows another embodiment of an instru-
ment comprising a first part 1117 of the instrument with a
proximal and a distal end arranged to a double hinged mem-
ber 1113, wherein a second hinge is arranged to a bendable
portion 1114 enabling a u-shape. A first elongated member
1116 and a second elongated member 1115 extending from
said bendable portion 1114. Said first elongated member
1116 arranged with a fixating part 10054' and said second
elongated member 1115 arranged with a fixating part 10055".
Said fixating parts 10055',10055" are arranged to be substan-
tially aligned with a radial axis from the first part 1117
through the third fixating part 1005a. Said third fixating part
10054 is further arranged at the first part 1117 a distance from
a first hinge in form of an operable joint. In one embodiment,
said third fixating part 1005a is stationary arranged to the first
part 1117. In a second embodiment, said is the third fixating
part 1005a movable parallel to the center axis of the first part
1117.

[1323] FIG. 52 shows the step of inserting an expandable
member into the pouch 1013 created in the stomach in further
detail, without the step of fixating the esophagus to the stom-
ach. The steps of creating the pouch 1013 have been con-
cluded and the step of delivering an expandable volume filling
device 10 starts. The volume filling device 10 is delivered
through a tubular insertion device 1040 placed in the instru-
ment and being adapted to enter the pouch 1013 created in the
stomach 12.

[1324] FIG. 53 shows the instrument afier the step of insert-
ing the expandable volume filling device 10 has been per-
formed and the step of filling the volume filling device 10 with
a fluid for expanding the volume filling device 10 is per-
formed. The fluid is transported through a conduit 1041
placed in the instrument and entering the pouch 1013 from
below.

[1325] 1t is evident from the general description and the
appended claims that many of other ways designing the vol-
ume filling device is possible without departing from this
concept. One such way is to let a plurality of relatively small
volume filling device segments form a volume filling device,
which will now be described with reference to FIGS. 54-57.

[1326] This method of injecting or inserting a plurality of
volume filling devices or volume filling device segments into
a pouch is similar to the one described above, after a pouch
has been created in the stomach wall. Thus, FIG. 54 illustrates
a stomach wall portion 12a after sutures or staples 14 have
been applied to create a pouch in the stomach wall. The pouch
can be provided by using the method described above.

[1327] Volume filling devices 10 are inserted or injected
into the pouch by means of a gastroscopic or laparoscopic,
tube-like instrument 600. The instrument comprises an outer
sleeve and an inner sleeve, which can be displaced longitudi-
nally relatively to the outer sleeve. The inner sleeve is pro-
vided with a cutter in the form of a cutting edge 615 at the
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distal end thereof. This cutting edge can be used for cutting a
hole in the stomach wall, as will be explained in detail in the
following.

[1328] When the instrument reaches a stomach wall, the
inner sleeve is brought forward from its position in the outer
sleeve and into contact with the stomach wall 124. The cutting
edge 615 of the inner sleeve then cuts a hole in the stomach
wall 50 as to allow subsequent insertion of the volume filling
devices 10 into and through this hole, see FIG. 55a. In order
to push the volume filling device through the hole, a piston
602 may be provided in the instrument. Thus, the instrument
further comprises a piston 602 adapted for pushing a plurality
of volume filling devices 10 out from a position in the inner
sleeve, this position being shown in FIG. 60, to a position
outside of the inner sleeve, this being shown in FIG. 55a.
[1329] Inorder to protect the deflated volume filling device
10 from the cutting edge 615 of the inner sleeve, a further
protective sleeve (not shown) can be provided around the
volume filling device.

[1330] The tube-like instrument 600 is in the shown
embodiment provided with a cup-shaped extension keeping
the pouch in place during the insertion of the volume filling
device segments 10 into the pouch. By gradually withdrawing
the tube-like instrument 600 during this process, see FIG.
55a, the pouch can be filled with volume filling devices 10 in
a controlled way.

[1331] After the pouch has been filled with volume filling
devices to adesired degree, see FIG. 56, the hole 1256 cut in the
stomach wall 12a by means of the tube-shaped instrument
600 is permanently closed by means of suturing or stapling,
for example.

[1332] Inthe embodiment shown in FIGS. 54-57, the tube-
like instrument 600 comprises a piston 602 adapted to push or
displace the volume filling devices 10 along the sleeve 6005,
Alternatively, pressure exerted by fluid can be used to push or
displace the volume filling device segments 10, as shown in
FIG. 556b.

[1333] The volume filling devices 10 can take many differ-
ent shapes. In the embodiments shown, they are essentially
spherical. However, in alternative embodiments, they exhibit
one or a plurality of flat or essentially flat surfaces. Preferably,
they then take the shape of polyhedrons, such as tetrahedrons,
hexahedrons, octahedrons, dodecahedrons or icosahedrons,
ie., regular polyhedrons with four, six, eight, twelve, and
twenty flat surfaces, respectively. An example of volume fill-
ing device segments is shown in FI1G. 57.

[1334] FIG. 58 shows the insertion of conduit for injecting
asolidifying fluid into the pouch 1013, which step is shown in
FIG. 59. FIG. 60 shows the solidifying volume filling device
when cured and in a solid or semi-solid state, the conduit is
retracted and the hole in the pouch is preferably closed by
means of sutures or staples. The step of injecting a solidifying
fluid could be performed as a step in any of the gastroscopic,
laparoscopic or surgical method above.

[1335] A method of injecting or inserting a plurality of
volume filling devices into a pouch formed by a part of a
stomach wall will now be described with reference to FIGS.
61-64. A tube-like instrument, generally designated 600,
comprises a sleeve 600a having a cross-sectional diameter
and shape so as to allow the passage of the core part 560 and
the four outer parts 561a-5614. A piston 602 is provided to
displace the volume filling device segments through the
sleeve 600¢ and into a space, wherein the volume filling
device segments are to be assembled into or form an inter-
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connected volume filling device. As shown in F1G. 61, in this
example the instrument 600 is used to insert or inject the
volume filling device segments through a hole 124 in a stom-
ach wall portion 12 of a patient.

[1336] AsshowninFIG. 62, the guiding wire 564 forces the
outer parts 561a-d to take a respective position like petals to
allow the core part 560 to take a position allowing the outer
parts 561a-d and the core part 560 to assemble into an essen-
tially spherical volume filling device 10. By pulling the guid-
ing wire 564, see FIG. 63, the outer parts 561a-d are moved
into engagement with the core part 560, being kept in position
by means of the interlocking flanges 563a-d.

[1337] After being fully assembled, see FIG. 64, the essen-
tially spherical volume filling device 10 is invaginated in part
of the stomach wall 12 by means of sutures or staples 14. The
limited space of the pouch formed by the stomach wall pre-
vents the volume filling device 10 from falling apart, even
after the biodegradable guiding wire 564 has been degraded.
However, in the event that volume filling device 10 comes
loose, such as by the sutures or staples 14 breaking, the
volume filling device 10 falls apart so that the different seg-
ments, each being smaller than the assembled volume filling
device 10, can pass through the gastrointestinal system.
[1338] The volume filling devices can additionally be kept
in their mutual relationship by means of additional measures.
For example, the surfaces of the volume filling device seg-
ments can be provided with friction enhancing agent or mate-
rial to minimize slipping of the volume filling device seg-
ments. The friction enhancing agent can be some kind of glue
or the like. Alternatively or additionally, the surface or sur-
faces of the volume filling device segments can be given a
rugged texture to increase the friction between adjacent vol-
ume filling device segments.

[1339] As mentioned above, the volume filling device 10
may be inflated with a gel or fluid supplied into a chamber
defined by the volume filling device 10, see FIG. 62.

[1340] Insertion or injection of a plurality of volume filling
device segments 10 into a natural pouch provided by a stom-
ach wall portion 12 has been described above with reference
to FIGS. 54-63. However, in an alternative embodiment of an
apparatus for treating obesity, the volume filling device seg-
ments can also comprise a volume filling device segment for
collecting two or more other volume filling device segments,
which are of a different kind. Thus, the apparatus comprises
an expandable second volume filling device segment 10' for
collecting two or more first volume filling device segments 10
different from the second volume filling device segment,
wherein the second volume filling device segment and the
first volume filling device segments together form the volume
filling device. It is preferred that the second volume filling
device segment is flexible or stretchable.

[1341] FIG. 65a shows the insertion of an expandable vol-
ume filling device into the pouch created of stomach tissue 12.
[1342] FIG. 65b shows the expandable volume filling
device after the expandable volume filling device has been
injected with a fluid, such as a solidifying fluid.

[1343] FIG. 66 shows an embodiment when a plurality of
volume filling device is inserted into the expandable volume
filling device.

[1344] Inan alternative embodiment, to allow reshaping of
the volume filling device, there may be a friction reducing
fluid to reduce the friction between adjacent volume filling
device segments. In FIG. 67, it is shown how a plurality of
volume filling device segments 10 are provided in a pouch
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created by part of a stomach wall 12 and a fluid has been
injected into this pouch, which allows mutual movement
between adjacent first volume filling device segments so that
the shape of the volume filling device adapts to stomach wall
movements, when said volume filling device is invaginated in
a stomach wall.

[1345] The embodiments of FIG. 66 and FIG. 67 may be
combined, so that an outer volume filling device segment 10’
encloses both a plurality of different, in this case spherical,
volume filling device segments 10 as well as a fluid, which
reduces the friction between the different volume filling
device segments.

[1346] The fluid described above may, instead of reducing
the friction between adjacent volume filling device segments,
enhance the friction between adjacent volume filling device
segments, thus making the volume filling device more stable.
The friction enhancing material may also be a glue or an
adhesive, i.e., a solidifying liquid.

[1347] Volume filling device segments adapted to be used
in a plurality to form a volume filling device have been
described above. It will be appreciated that these volume
filling device segments can be given the same properties as
the volume filling devices described earlier regarding mate-
rials, properties etc.

[1348] FIG. 69a-c shows an invaginated movement restric-
tion device and/or combined volume filling device in section
filled with a plurality of volume filling devices. The multiple
volume filling devices or the multiple volume filling device
segments may as in FIG. 695 be filled directly into a pouch
created by stomach wall or may as in FIG. 69a be filled into
a collecting hollow preferable flexible volume filling device.
The shown embodiment in FIG. 69¢ includes a proximal part,
amovement restriction device 310" for treating reflux disease
preventing the cardia sphincter sliding up into the thorax and
a distal part 310", a volume filling device that may have
double function: first, stabilizing the movement restriction
device being invaginated in the stomach wall and second,
acting as a volume filling device for treating obesity and
reducing stomach cavity volume.

[1349] In this preferred embodiment, the apparatus for
treating both reflux disease and obesity comprises two or
more movement restriction device segments adapted to form
the movement restriction device 310. In this embodiment,
there are a plurality of spherical movement restriction device
segments in the form of small balls which are contained in a
movement restriction device segment in the form of an outer
layer or shell, which preferably is elastic or flexible. In this
way, the outer layer can be inserted into the stomach as a
separate part, which subsequently is filled with a plurality of
small, preferably spherical or polyhedral movement restric-
tion device segments. This method will be explained below
with reference to FIGS. 59a-c.

[1350] By providing a movement restriction device 310
with a plurality of movement restriction device segments, the
movement restriction device 310 easily adapts to the move-
ment of the stomach into which it is invaginated.

[1351] In an alternative embodiment, the small movement
restriction device segments are inserted or injected into a
pouch previously created by part of the stomach wall of the
patient without any collecting outer layer or shell. This
embodiment is illustrated in FIG. 115 and corresponds to the
method described below with reference to FIG. 59a-c.
[1352] In order to provide a movement restriction device
which is more stable in the proximal part 310", this part can be
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made of a different configuration from the distal part 310"
Thus, in an embodiment shown in FIG. 11¢, the proximal part
310", which is fixed to a position above the cardia area 14c¢,
comprises a larger ball shaped part or segment, while the
distal part 310" comprises a plurality of small movement
restriction device segments. This entbodiment combines the
advantages of a stable proximal part 310" used for preventing
reflux with a more adaptable distal part 310" used as a volume
filling device for treating obesity. Generally, the proximal and
distal parts can have different configurations and contents,
independent of each other. This content can be a mixture of
solid and fluid content, such as friction enhancing or reducing
fluid.

[1353] Small volume filling devices and volume filling
device segments could be used interchangeable.

[1354] In one embodiment of the apparatus, at least one of
the volume filling device segments has at least one flat sur-
face. Preferably, the volume filling device segments has the
shape of a polyhedron, preferably one of the following
shapes: tetrahedron, hexahedron, octahedron, dodecahedron
and icosahedrons.

[1355] In one embodiment of the apparatus, a friction
enhancing material is provided. This increases the friction
between adjacent volume filling device segments, thereby
stabilizing the volume filling device. This friction enhancing
material is preferably a glue or an adhesive. Alternatively, at
least one of the volume filling device segments has a surface
with a rugged texture.

[1356] In one embodiment of the apparatus, at least one of
the volume filling device segments has spherical shape. Alter-
natively, it has at least one flat surface.

[1357] In an altemative embodiment, the apparatus com-
prises a fluid for reducing the friction between adjacent vol-
ume filling device segments. The volume filling device can
thereby more easily adapt its shape to the movements of the
patient’s body.

[1358] The apparatus may in one embodiment comptrise a
friction reducing material on the outer surface of the volume
filing device segments. This friction reducing material may be
a fluid reducing the friction between adjacent volume filling
device segments.

[1359] The apparatus may comprise an expandable second
volume filling device segment for enclosing two or more first
volume filling device segments different from the second
volume filling device segment, wherein the second volume
filling device segment and the first volume filling device
segments together form the volume filling device. In one
alternative, the second volume filling device segment com-
prises a friction reducing material on an inner surface thereof,
the friction reducing material being in contact with the first
volume filling device segments, when implanted.

[1360] The second volume filling device segment may be
adapted to be filled with a fluid to allow mutual movement
between adjacent first volume filling device segments so that
the shape of the volume filling device adapts to stomach wall
movements, when said volume filling device is invaginated in
a stomach wall. It is then preferred that at least a wall portion
of the second volume filling device segment is flexible or
stretchable.

[1361] The fluid provided in the volume filling device may
be isotonic or hypertonic.

[1362] The volume filling device segments may be adapted
to be inserted into a pouch formed by part of a stomach wall
of the patient. The volume filling device segments may be
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adapted to be filled, directly or indirectly, into the pouch
formed by part of a stomach wall of the patient via a tubular
instrument.

[1363] Inone embodiment, the volume filling device com-
prises a solidifying liquid.

[1364] This liquid or fluid may be supplied to the pouch by
means of a conduit.

[1365] In one embodiment, the plurality of volume filling
device segments are adapted to be interconnected to form the
volume filling device, after said plurality of volume filling
device segments have been inserted into a human or artificial
pouch.

[1366] The apparatus, wherein the volume filling device
segments adapted to be assembled to an implantable volume
filling device.

[1367] The volume filling device segments are preferably
adapted to form an implantable volume filling device of a
controlled size.

[1368] A method or part of method to be used in any com-
bination and using any apparatus or part of apparatus or any
feature in any combination where the following method steps
is applicable, wherein said method may comprise one or more
of the following operational method steps:

[1369] introducing said instrument into the throat,

[1370] passing down the esophagus,

[1371] placing an anvil or unit for delivery of fixating
members in the esophagus between the cardia and the
diaphragm level, for engaging in the fixation of the
esophagus to the stomach tissue,

[1372] passing down the esophagus and additionally fur-
ther down into the stomach,

[1373] filling the stomach with gas to expand the stom-

ach,
[1374] sucking fluid from the stomach,
[1375] looking at a guiding vision when said instrument

comprising a camera,

[1376] engaging the instrument with the stomach,

[1377] creating and suturing at least one pouch of the
stomach wall,

[1378] filling said at least one pouch with a fluid and/or
volume filling device or two or more volume filling
devices,

[1379] deliver a plurality of volume filling devices into
said pouch created in the stomach tissue through a tubu-
lar member,

[1380] passing through the stomach wall with said
instrument,

[1381] passing through the stomach wall with said
instrument for the placement of a volume filling device
on the outside of the stomach wall,

[1382] passing through the stomach wall with said
instrument for the placement of a tube allowing place-
ment of a subcutaneous injection port,

[1383] placing an subcutaneous injection port,

[1384] suturing or stapling the stomach wall from the
inside thereof to the esophagus,

[1385] suturing or stapling the stomach wall to stomach
wall from the inside of the stomach,

[1386] engaging the instrument with the esophagus,

[1387] suturing or stapling one layer of stomach tissue to
one layer of esophageal tissue,

[1388] suturing or stapling two layers of stomach tissue
to one layer of esophageal tissue,
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[1389] suturing or stapling three layers of stomach tissue
to one layer of esophageal tissue,

[1390] suturing or stapling four layers of stomach tissue
to one layer of esophageal tissue,

[1391] suturing or stapling one or more layers of stom-
ach tissue to two or more positions on the esophageal
tissue, the esophagus having an esophagus center axis,
the esophagus further having an inner and outer substan-
tially cylindrical surface extending radially in relation to
the esophagus center axis and wherein the stomach tis-
sue is attached to esophageal tissue both at a first point
along a first esophagus surface length axis, substantially
parallel to said esophagus center axis and at a second
point along a second esophagus surface length axis,
substantially parallel to said esophagus center axis, at a
distance from said first esophagus surface length axis,
radially in relation to said esophagus center axis,

[1392] delivering fixating members by a unit placed on
said instrument,

[1393] penetrating at least one layer of stomach tissue
and one layer of esophagus tissue with said fixating
members,

[1394] placing said fixating members above the gastro-
esophageal junction for creating a tunnel between the
esophagus and stomach above said junction,

[1395] placing an esophagus part in the esophagus and a
stomach part in the stomach,

[1396] placing the fixating member substantially
between the stomach and esophagus part,

[1397] inserting said instrument into the main stomach
cavity through the cardia and adapted to direct the instru-
ment in cranial direction to reach a position of said unit
above said junction,

[1398] allowing the tunnel a substantially unrestricted
contraction and release of the cardia closing sphincter
muscle placed in said junction, when such a tunnel has
been created.

[1399] A method or part of method to be used in any com-
bination and using any apparatus or part of apparatus or any
feature in any combination where the following method steps
is applicable, wherein said method comprises one or more of
the following operational method steps:

[1400] cutting the skin of a patient

[1401] creating an opening in the abdominal wall of the
patient

[1402] Introducing said instrument into the abdominal
cavity through said opening in the abdominal wall,

[1403] engaging the instrument with the stomach,

[1404] pulling down into the stomach wall for creating at
least one pre-shaped pouch of the stomach wall,

[1405] clamping the stomach wall for creating at least
one pre-shaped pouch of the stomach wall,

[1406] suturing or stapling at least one pouch in the
stomach wall,

[1407] filling said at least one pouch with a fluid and/or
volume filling device or two or more volume filling
devices,

[1408] deliver a plurality of volume filling devices into
said pouch created in the stomach tissue through a tubu-
lar member,

[1409] passing through the stomach wall into the stom-
ach with said instrument,
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[1410] passing through the stomach wall with said
instrument for the placement of a volume filling device
on the inside of the stomach wall,

[1411] passing through the stomach wall with said
instrument for suturing the stomach wall to the esopha-
gus wall,

[1412] placing a volume filling device on the outside of
the stomach wall,

[1413] invaginating said volume filling device in the
stomach wall

[1414] placing a subcutaneous injection port,

[1415] suturing or stapling the stomach wall to stomach
wall from the outside of the stomach,

[1416] suturing or stapling the stomach wall to stomach
wall from the outside of the stomach without penetrating
the mucosa,

[1417] suturing or stapling two layers of stomach wall to
one or two layers of stomach wall,

[1418] engaging the instrument with the esophagus,

[1419] clamping the on both sides of the esophagus for
fixating one layer of esophageal wall to stomach tissue,

[1420] clamping the on both sides of the esophagus and
the stomach fundus wall for fixating one layer of esoph-
ageal wall to one or two layers of stomach tissue,

[1421] introducing a tube or a gastroscopic instrument
into the esophagus comprising an anvil member or a
fixating delivery member involving in the fixation of the
esophagus to the stomach,

[1422] coordinating the position of the anvil member or
a fixating delivery member inside the esophagus to said
instrument clamping around the esophagus,

[1423] suturing or stapling one layer of stomach tissue to
one layer of esophageal tissue,

[1424] suturing or stapling two layers of stomach tissue
to one layer of esophageal tissue,

[1425] suturing or stapling three layers of stomach tissue
to one layer of esophageal tissue,

[1426] suturing or stapling four layers of stomach tissue
to one layer of esophageal tissue,

[1427] staplingusing staplers of different stapling depths
at different positions in a stapler row,

[1428] stapling stomach to esophagus with one first sta-
pler depth and stapling stomach to stomach with a sec-
ond smaller stapler depth,

[1429] stapling a pouch with stomach to stomach sutures
in a stapler row, further comprising stapling the esopha-
gus with staplers of a larger depth included as a part of
said stapler row,

[1430] suturing or stapling one or more layers of stom-
ach tissue to two or more positions on the esophageal
tissue, the esophagus having an esophagus center axis,
the esophagus further having an inner and outer substan-
tially cylindrical surface extending radially in relation to
the esophagus center axis and wherein the stomach tis-
sue 1s attached to esophageal tissue both at a first point
along a first esophagus surface length axis, substantially
parallel to said esophagus center axis and at a second
point along a second esophagus surface length axis,
substantially parallel to said esophagus center axis, at a
distance from said first esophagus surface length axis,
radially in relation to said esophagus center axis,

[1431] delivering fixating members by a unit placed on
said instrument,
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[1432] penetrating at least one layer of stomach tissue
and one layer of esophagus tissue with said fixating
members,

[1433] placing said fixating members above the gastro-
esophageal junction for creating a tunnel between the
esophagus and stomach above said junction,

[1434] allowing the tunnel a substantially unrestricted
contraction and release of the cardia closing sphincter
muscle placed in said junction, when such a tunnel has
been created,

[1435] placing an esophagus part in the esophagus and a
stomach part in the stomach via an introduction into the
stomach cavity,

[1436] placing the fixating member substantially
between the stomach and esophagus part,

[1437] inserting said instrument into the main stomach
cavity below said junction and adapted to direct the
instrument in cranial direction to reach a position of said
unit above said junction,

[1438] operating a joint comprised in said instrument,
for enabling said instrument to be inserted into the main
stomach cavity bending said joint in a direction to reach
a position of said part of the unit in the esophagus above
said junction.

[1439] A method or part of method to be used in any com-
bination and using any apparatus or part of apparatus or any
feature in any combination where the following method steps
is applicable, wherein said method comprises one or more of
the following laparoscopic operational method steps:

[1440] cutting the skin of a patient

[1441] introducing a tube through the abdominal wall,

[1442] filling a fluid or gas into the abdominal cavity,

[1443] introducing two or more trocars into the abdomi-
nal cavity,

[1444] introducing a camera into the abdominal cavity
through one of the trocars,

[1445] introducing said instrument into the abdominal
cavity through a trocar,

[1446] engaging the instrument with the stomach,

[1447] pulling down into the stomach wall for creating at
least one pre-shaped pouch of the stomach wall,

[1448] clamping the stomach wall for creating at least
one pre-shaped pouch of the stomach wall,

[1449] suturing or stapling at least one pouch in the
stomach wall,

[1450] filling said at least one pouch with a fluid and/or a
volume filling device or two or more volume filling
devices,

[1451] deliver a plurality of volume filling devices into
said pouch created in the stomach tissue through a tubu-
lar member,

[1452] passing through the stomach wall into the stom-
ach with said instrument,

[1453] passing through the stomach wall with said
instrument for the placement of a volume filling device
on the inside of the stomach wall,

[1454] passing through the stomach wall with said
instrument for suturing the stomach wall to the esopha-
gus wall,

[1455] placing a volume filling device on the outside of
the stomach wall,

[1456] invaginating said volume filling device in the
stomach wall

[1457] placing a subcutaneous injection port,
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[1458] suturing or stapling the stomach wall to stomach
wall from the outside of the stomach,

[1459] suturing or stapling two layers of stomach wall to
one or two layers of stomach wall,

[1460] suturing or stapling the stomach wall to stomach
wall from the outside of the stomach without penetrating
the mucosa,

[1461] engaging the instrument with the esophagus,

[1462] clamping the on both sides of the esophagus for
fixating one layer of esophageal wall to stomach tissue,

[1463] clamping the on both sides of the esophagus and
the stomach fundus wall for fixating one layer of esoph-
ageal wall to one or two layers of stomach tissue,

[1464] introducing a tube or a gastroscopic instrument
into the esophagus comprising an anvil member or a
fixating delivery member involving in the fixation of the
esophagus to the stomach,

[1465] coordinating the position of the anvil member or
a fixating delivery member inside the esophagus to said
instrument clamping around the esophagus,

[1466] suturing or stapling one layer of stomach tissue to
one layer of esophageal tissue,

[1467] suturing or stapling two layers of stomach tissue
to one layer of esophageal tissue,

[1468] suturing or stapling three layers of stomach tissue
to one layer of esophageal tissue,

[1469] suturing or stapling four layers of stomach tissue
to one layer of esophageal tissue,

[1470] stapling using staplers of different stapling depths
at different positions in a stapler row,

[1471] stapling stomach to esophagus with one first sta-
pler depth and stapling stomach to stomach with a sec-
ond smaller stapler depth,

[1472] stapling a pouch with stomach to stomach sutures
in a stapler row, further comprising stapling the esopha-
gus with staplers of a larger depth included as a part of
said stapler row,

[1473] suturing or stapling one or more layers of stom-
ach tissue to two or more positions on the esophageal
tissue, the esophagus having an esophagus center axis,
the esophagus further having an inner and outer substan-
tially cylindrical surface extending radially in relation to
the esophagus center axis and wherein the stomach tis-
sue is attached to esophageal tissue both at a first point
along a first esophagus surface length axis, substantially
parallel to said esophagus center axis and at a second
point along a second esophagus surface length axis,
substantially parallel to said esophagus center axis, at a
distance from said first esophagus surface length axis,
radially in relation to said esophagus center axis,

[1474] delivering fixating members by a unit placed on
said instrument,

[1475] penetrating at least one layer of stomach tissue
and one layer of esophagus tissue with said fixating
members,

[1476] placing said fixating members above the gastro-
esophageal junction for creating a tunnel between the
esophagus and stomach above said junction,

[1477] allowing the tunnel a substantially unrestricted
contraction and release of the cardia closing sphincter
muscle placed in said junction, when such a tunnel has
been created,
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[1478] placing an esophagus part in the esophagus and a
stomach part in the stomach via an introduction into the
stomach cavity,

[1479] placing the fixating member substantially
between the stomach and esophagus part,

[1480] inserting said instrument into the main stomach
cavity below said junction and adapted to direct the
instrument in cranial direction to reach a position of said
unit above said junction,

[1481] operating a joint comprised in said instrument,
for enabling said instrument to be inserted into the main
stomach cavity bending said joint in a direction to reach
a position of said part of the unit in the esophagus above
said junction.

[1482] Please note that any embodiment or part of embodi-
ment as well as any method or part of method or any apparatus
or part of apparatus or any feature or part of feature or any
system or part of system could be combined in any applicable
way. All examples herein should be seen as part of the general
description and therefore possible to combine in any way in
general terms.

1.-882. (canceled)

883. An instrument for operating on the stomach and
esophageal tissue, wherein said instrument comprises at least
one unit adapted to deliver fixation members penetrating at
least two layers of stomach tissue and one layer of esophagus
tissue, for fixating at least one of said at least two layers of
stomach tissue and one layer of esophagus tissue to each
other.

884. The instrument intended for treating at least one of
reflux disease and obesity according to claim 883, wherein
said unit is adapted to place said fixating members for creat-
ing a substantially closed space surrounded by stomach wall,
wherein said instrument has a shape to allow it to place the
fixating members in the stomach wall creating a pouch of
stomach wall including the closed space.

885. The instrument according to claim 884, wherein the
instrument is adapted to fixate the pouch formed as a tobacco
pouch presenting a neck part of the pouch being wrinkled
back and forth to create the closed space, when said instru-
ment being used on stomach tissue.

886. The instrument according to claim 884, wherein the
instrument is adapted to fixate the pouch formed as a flat
folded pouch with the fixating members placed in a curve to
create the closed space, when said instrument being used on
stomach tissue.

887. The instrument according to claim 884, wherein the
instrument is adapted to predefine the pouch using vacuum
suction for sucking the pouch into a predefined shape, when
placing the fixating members and said instrument being used
on stomach tissue.

888. The instrument according to claim 884, wherein the
instrument is adapted to predefine the pouch by clamping and
pulling or pushing the stomach wall into a pre fixating pouch
shape, when placing the fixating members and said instru-
ment being used on stomach tissue.

889. The instrument according to claim 883, wherein said
instrument is adapted to deliver a fixating member in form of
a staple or suture.

890. The instrument according to claim 883, wherein the at
least one unit is adapted to deliver a fixating member com-
prising a first and second state, wherein said fixating member

76

Apr. 12,2012

is adapted to, in said first state, penetrate tissue, and in said
second state, hinder the fixating member from penetrating
tissue.

891. The instrument according to claim 883, wherein said
instrument comprises a fixation member insertion device and
a fixation member altering device, wherein said fixation
member insertion device is adapted to insert said fixation
member through said tissue, said fixation device being in said
first state, and wherein said fixation member altering deviceis
adapted to alter the state of said fixation member such that
said fixation member is placed in said second state.

892. The instrument according to claim 891, wherein at
least one of the fixation member insertion device and said
insertion member altering device comprises an elongated
member adapted to house said fixation member.

893. The instrument according to claim 891, wherein the
instrument comprises at least one anvil member, and wherein
said unit is adapted to deliver said fixation member, such that
said fixation member penetrates the tissue of the stomach and
esophagus and engages said anvil member.

894. The instrument according to claim 893, wherein said
anvilmember is adapted to be positioned within or outside the
stomach, wherein said instrument is at least one of:

a gastroscopic instrument adapted to be inserted into the
stomach via the throat and esophagus of the patient and
operate on the stomach or esophagus passing the inside
thereof,

a laparoscopic instrument adapted to be inserted into the
patient from the outside of the patient into the abdominal
cavity and further adapted to be inserted into the stom-
ach through an incision opening in the stomach wall of
the patient and operate on the stomach from the inside
thereof, and

a laparoscopic instrument adapted to be inserted into the
patient through a trocar from the outside of the patient
into the abdominal cavity and operate on the stomach
from the outside thereof.

895. The instrument according to claim 883, wherein said
instrument is adapted to deliver fixation members penetrating
at least one of:

two layers of stomach tissue and one layer of esophagus
tissue, for fixating at least one of said two layers of
stomach tissue and one layer of esophagus tissue to each
other,

three layers of stomach tissue and one layer of esophagus
tissue, for fixating the three layers of stomach tissue and
one layer of esophagus tissue to each other, and

four layers of stomach tissue and one layer of esophagus
tissue, for fixating at least three layers of stomach tissue
and one layer of esophagus tissue to each other.

896. The instrument according to claim 884, wherein said
instrument is adapted to fulfill at least one of; creating the
pouch around a volume filling device placed in contact with
the stomach tissue and inserting a volume filling device in the
pouch, after the creation of the pouch.

897. The medical instrument according to claim 884,
wherein said instrument further comprises a cutting member
adapted to create an opening in the pouch from the inside or
outside of the stomach.

898. The instrument according to claim 884, wherein said
instrument is adapted to insert a volume filling device into the
pouch, and wherein the volume filling device comprises at
least one of a plurality of volume filling devices, and a solidi-

fying liquid.
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899. The instrument according to claim 898, wherein the
volume filling device comprises an expandable volume filling
device.

900. The instrument according to claim 884, wherein said
instrument further comprises an elongated tubular member
adapted to enable said volume filling device to pass through
said tubular member and into the pouch, and wherein said
tubular member is adapted to be inserted into the pouch
created by the stomach tissue, for enabling the insertion of
said volume filling device through said tubular member.

901. The instrument according to claim 883, wherein said
instrument

further comprises a stomach tissue pulling or pushing

device adapted to hold and pull or push a portion of the
stomach tissue, and wherein said stomach tissue pulling
or pushing device is adapted to engage the stomach
tissue using a stomach tissue penetrating member ot a
stomach clamping member.

902. The instrument according to claim 901, wherein said
stomach tissue pulling or pushing device is adapted to engage
the stomach tissue using suction.

903. The instrument according to claim 901, wherein said
stomach tissue pulling device is adapted to pull the stomach
tissue into an opening of a luminal space inside of said instru-
ment.

904. The instrument according to claim 903, wherein the
area of a first cross-section of said luminal space is larger than
an area of a second parallel cross-section placed in the open-
ing of the luminal space, placed more distally in said luminal
space or distally in the instrument, and wherein said luminal
space is placed more proximal in said instrument than the unit
delivering said fixating member, such that the luminal space
creates a pouch when the at least one fixating member is
delivered.

905. The instrument according to claim 883, comprising
two portions and at least one operable joint adapted to enable
a first portion of the instrument and a second portion to be
placed in a position such that the at least two layers of stom-
ach tissue are placed between said first portion of the instru-
ment and said second portion of the instrument, wherein said
instrument is adapted to place said fixating members above
the gastro-esophageal junction for creating a tunnel between
the esophagus and stomach above said junction.

906. The instrument according to claim 884, wherein said
instrument is adapted to: place at least one first fixating mem-
ber for creating the pouch, and place at least one second
fixating member for creating the pouch, such that said at least
one second fixating member intersects said at least one first
fixating member.

907. The instrument according to claim 901, wherein a
holding portion of the stomach tissue pulling or pushing
device is placed more distal than said unit, thus enabling the
removal of said instrument after said fixating members have
been delivered.

908. The instrument according to claim 883, wherein said
instrument comprises at least one of: one operable joint and at
least one further second or more operable joints.

909. The instrument according to claim 894, wherein said
fixating members are adapted to penetrate and fixate at least
one layer of stomach tissue for attaching to one layer of
esophagus tissue, wherein said instrument is adapted to place
said fixating members above the gastro-esophageal junction
for attaching the esophagus and stomach above said junction,
wherein said at least one unit comprising an esophagus part
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adapted to be placed in the esophagus or outside the esopha-
gus and close to the esophagus and a stomach part adapted to
be placed inside the stomach cavity or in the abdomen outside
the stomach and close to the stomach, wherein the stomach
and esophagus part is adapted to place the fixating member
substantially between themselves, wherein said instrument is
adapted to have at least one of; the esophageal part inserted
into the esophagus via the stomach cavity or via the throatand
inserted outside of the esophagus via the abdominal cavity,
and the stomach part of the instrument inserted into the stom-
ach via the throat or via the abdominal cavity and outside the
stomach via the abdominal cavity, wherein said instrument
has a shape and comprising ajoint to allow it to be directed to
reach a position both in the esophagus and the stomach such
that at least one fixating member will attach the outer stomach
wall to the outer esophagus wall above the gastro-esophageal
junction, wherein a distance between said stomach part of
said unit and the joint and the esophageal part of said unit and
the joint are adapted therefore.

910. The instrument according to claim 909, wherein said
esophageal part of the unit is located at a distance from said
jointis larger than a distance between the corresponding inner
folded most caudal part of the stomach in the region of the
angle of His and the cranial edge of the cardia sphincter, and
wherein the stomach part of the unit to the end of the instru-
ment is smaller than the distance between the cranial edge of
the cardia sphincter and the inner cranial roof of the stomach
fundus cavity, at the position ofthe instrument when placed in
the stomach.

911. The instrument according to claim 909, wherein a
working part of the anvil member is adapted to be placed
above the gastro-esophageal junction, wherein the anvil
member is adapted to be placed inside the esophagus or
outside the esophagus and close to the esophagus, further
adapted to alter the fixating member, wherein said instrument
is adapted to have the anvil member inserted into the esopha-
gus via the stomach cavity or via the throat or inserted outside
ofthe esophagus in the abdominal cavity and the stomach part
of the instrument inserted inside the stomach via the throat or
the abdominal cavity or inserted outside the stomach in the
abdominal cavity, wherein said instrument has a shape com-
prising a joint to allow it to be directed to reach a position both
in the esophagus and the stomach, such that at least one
fixating member will attach the outer stomach wall to the
outer esophagus wall above the gastro-esophageal junction,
wherein a distance between said stomach part of the unit and
the joint and the esophageal part of the unit and the joint are
adapted therefore.

912. The instrument according to claim 883, wherein said
instrument is an instrument for treating reflux disease,
wherein said instrument comprises:

a first unit adapted to deliver a first fixating member for

fixating the esophagus tissue to the stomach tissue, and

a second unit adapted to deliver a second fixating member,

wherein said first and second units are adapted to be

arranged such that said first unit can deliver said first
fixating member at a first point along a first esophagus
surface length axis substantially parallel to said esopha-
gus center axis,

wherein said second unit is adapted to be arranged such that

said second unit can deliver said second fixating member
at a second point along a second esophagus surface
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length axis substantially parallel to said first esophagus
surface length axis and said esophagus center axis cen-
ter, and

wherein said first esophagus surface length axis is posi-
tioned at a distance from said second esophagus surface
length axis, radially in relation to said esophagus center
axis.

913. An instrument according to claim 883, for attaching
the esophagus to the stomach, wherein said instrument further
comprises at least one anvil member or a separate unit for
delivering fixation members placed on a separate gastro-
esophageal tube or esophageal tube or a gastroscope adapted
to be placed in the esophagus with the unit above the cardia,
wherein said instrument is adapted to be introduced into the
abdominal cavity for clamping on both sides of the esophagus
at the position of the unit and wherein said unit is adapted to
be involved in the fixation of stomach tissue to the left wall of
the esophageal tissue, when said instrument deliver said fixa-
tion member such that said fixation member penetrates the
tissue of the stomach and the tissue of the left wall of the
esophagus and engages with said anvil member or separate
unit for attaching stomach and esophageal tissue above the
cardia sphincter.

914. An instrument according to claim 913, wherein said
instrument is an instrument for treating reflux disease,
wherein said instrument comprises:

a first elongated member comprising a first part of a unit
mounted on said elongated member for engaging in
placement of fixating members, wherein said elongated
member and first part of the unit is adapted to be placed
on the esophagus for engaging in the fixating member
fixating the esophagus tissue to the stomach tissue, and

a second elongated member spaced apart from the first
elongated member comprising a second part of the unit
for engaging in placement of fixating members, wherein
said second elongated member is adapted to be placed in
the abdominal cavity outside of the stomach and further
adapted to clamp the esophagus from the outside thereof
including stomach tissue from the outside thereof, at the
position of the first part of the unit placed above the
cardia sphincter and below the diaphragm muscle,
wherein said unit, having the second and the first part in
a predefined position in relation to each other, is adapted
to engage with and deliver the fixating members, to
engage with said anvil member or separate unit for
attaching stomach and esophageal tissue above the car-
dia sphincter.

915. A method of using an instrument according to claim
883, wherein said method comprises one or more of the
following operational method steps:

introducing said instrument into the throat,

passing down the esophagus,

placing an anvil or unit for delivery of fixating members in
the esophagus between the cardia and the diaphragm
level, for engaging in the fixation of the esophagus to the
stomach tissue,

passing down the esophagus and additionally further down
into the stomach,

filling the stomach with gas to expand the stomach,

sucking fluid from the stomach,

looking at a guiding vision when said instrument compris-
ing a camera,

engaging the instrument with the stomach,
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creating and suturing at least one pouch of the stomach
wall,

filling said at least one pouch with a fluid and/or volume
filling device or two or more volume filling devices,

deliver a plurality of volume filling devices into said pouch
created in the stomach tissue through a tubular member,

passing through the stomach wall with said instrument,

passing through the stomach wall with said instrument for
the placement of a volume filling device on the outside
of the stomach wall,

passing through the stomach wall with said instrument for
the placement of a tube allowing placement of a subcu-
taneous injection port,

placing an subcutaneous injection port,

suturing or stapling the stomach wall from the inside
thereof to the esophagus,

suturing or stapling the stomach wall to stomach wall from
the inside of the stomach,

engaging the instrument with the esophagus,

suturing or stapling one layer of stomach tissue to one layer
of esophageal tissue,

suturing or stapling two layers of stomach tissue to one
layer of esophageal tissue,

suturing or stapling three layers of stomach tissue to one
layer of esophageal tissue,

suturing or stapling four layers of stomach tissue to one
layer of esophageal tissue,

suturing or stapling one or more layers of stomach tissue to
two or more positions on the esophageal tissue, the
esophagus having an esophagus center axis, the esopha-
gus further having an inner and outer substantially cylin-
drical surface extending radially in relation to the
esophagus center axis and wherein the stomach tissue is
attached to esophageal tissue both at a first point along a
first esophagus surface length axis, substantially parallel
to said esophagus center axis and at a second point along
a second esophagus surface length axis, substantially
parallel to said esophagus center axis, at a distance from
said first esophagus surface length axis, radially in rela-
tion to said esophagus center axis,

delivering fixating members by a unit placed on said instru-
ment,

penetrating at feast one layer of stomach tissue and one
layer of esophagus tissue with said fixating members,

placing said fixating members above the gastro-esophageal
junction for creating a tunnel between the esophagus and
stomach above said junction,

placing an esophagus part in the esophagus and a stomach
part in the stomach,

placing the fixating member substantially between the
stomach and esophagus part,

inserting said instrument into the main stomach cavity
through the cardia and adapted to direct the instrument
in cranial direction to reach a position of said unit above
said junction,

allowing the tunnel a substantially unrestricted contraction
and release of the cardia closing sphincter muscle placed
in said junction, when such a tunnel has been created.

916. A method using an apparatus according to claim 883,

wherein said method comprises one or more of the following
laparoscopic operational method steps:

cutting the skin of a patient

creating an opening in the abdominal wall of the patient

introducing a tube through the abdominal wall,
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filling a fluid or gas into the abdominal cavity,

introducing two or more trocars into the abdominal cavity,

introducing a camera into the abdominal cavity through
one of the trocars,

introducing said instrument into the abdominal cavity
through a trocar,

engaging the instrument with the stomach,

introducing an instrument or hand into the abdominal cav-
ity through an opening in the abdominal wall,

engaging the instrument or hand with the stomach,

pulling down into the stomach wall for creating at least one
pre-shaped pouch of the stomach wall,

clamping the stomach wall for creating at least one pre-
shaped pouch of the stomach wall,

suturing or stapling at least one pouch in the stomach wall,

filling said at least one pouch with a fluid and/or a volume
filling device or two or more volume filling devices,

deliver a plurality of volume filling devices into said pouch
created in the stomach tissue through a tubular member,

passing through the stomach wall into the stomach with
said instrument,

passing through the stomach wall with said instrument for
the placement of a volume filling device on the inside of
the stomach wall,

passing through the stomach wall with said instrument for
suturing the stomach wall to the esophagus wall,

placing a volume filling device on the outside of the stom-
ach wall,

invaginating said volume filling device in the stomach wall

placing a subcutaneous injection port,

suturing or stapling the stomach wall to stomach wall from
the outside of the stomach,

suturing or stapling two layers of stomach wall to one or
two layers of stomach wall,

suturing or stapling the stomach wall to stomach wall from
the outside of the stomach without penetrating the
mucosa,

engaging the instrument with the esophagus,

clamping the on both sides of the esophagus for fixating
one layer of esophageal wall to stomach tissue,

clamping the on both sides of the esophagus and the stom-
ach fundus wall for fixating one layer of esophageal wall
to one or two layers of stomach tissue,

introducing a tube or a gastroscopic instrument into the
esophagus comprising an anvil member or a fixating
delivery member involving in the fixation of the esopha-
gus to the stomach,

coordinating the position of the anvil member or a fixating
delivery member inside the esophagus to said instru-
ment clamping around the esophagus,

suturing or stapling one layer of stomach tissue to one layer
of esophageal tissue,

suturing or stapling two layers of stomach tissue to one
layer of esophageal tissue,

suturing or stapling three layers of stomach tissue to one
layer of esophageal tissue,

suturing or stapling four layers of stomach tissue to one
layer of esophageal tissue,

stapling using staplers of different stapling depths at dif-
ferent positions in a stapler row,

stapling stomach to esophagus with one first stapler depth
and stapling stomach to stomach with a second smaller
stapler depth,
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stapling a pouch with stomach to stomach sutures in a
stapler row, further comprising stapling the esophagus
with staplers of a larger depth included as a part of said
stapler row,

suturing or stapling one or more layers of stomach tissue to
two or more positions on the esophageal tissue, the
esophagus having an esophagus center axis, the esopha-
gus further having an inner and outer substantially cylin-
drical surface extending radially in relation to the
esophagus center axis and wherein the stomach tissue is
attached to esophageal tissue both at a first point along a
first esophagus surface length axis, substantially parallel
to said esophagus center axis and at a second point along
a second esophagus surface length axis, substantially
parallel to said esophagus center axis, at a distance from
said first esophagus surface length axis, radially in rela-
tion to said esophagus center axis,

delivering fixating members by a unit placed on said instru-
ment,

penetrating at least one layer of stomach tissue and one
layer of esophagus tissue with said fixating members,

placing said fixating members above the gastro-esophageal
junction for creating a tunnel between the esophagus and
stomach above said junction,

allowing the tunnel a substantially unrestricted contraction
and release of the cardia closing sphincter muscle placed
in said junction, when such a tunnel has been created,

placing an esophagus part in the esophagus and a stomach
part in the stomach via an introduction into the stomach
cavity,

placing the fixating member substantially between the
stomach and esophagus part,

inserting said instrument into the main stomach cavity
below said junction and adapted to direct the instrument
in cranial direction to reach a position of said unit above
said junction,

operating ajoint comprised in said instrument, for enabling
said instrument to be inserted into the main stomach
cavity bending said joint in a direction to reach a position
of said part of the unit in the esophagus above said
junction.

917. The method according to claim 915 or 916, wherein
said unit comprising said instrument according to claim 883
is adapted to place said fixating members for creating a sub-
stantially closed space surrounded by stomach wall, wherein
said instrument has a shape to allow it to place the fixating
members in the stomach wall creating a pouch of stomach
wall including the closed space, and wherein said method
further comprises at least one of the following operational
steps:

engaging the instrument with the esophagus,

clamping the on both sides of the esophagus for fixating
one layer of esophageal wall to stomach tissue,

clamping the on both sides of the esophagus and the stom-
ach fundus wall for fixating one layer of esophageal wall
to one or two layers of stomach tissue,

introducing a tube or a gastroscopic instrument into the
esophagus comprising an anvil member or a fixating
delivery member involving in the fixation of the esopha-
gus to the stomach,

coordinating the position of the anvil member or a fixating
delivery member inside the esophagus to said instru-
ment clamping around the esophagus,
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suturing or stapling one layer of stomach tissue to one layer
of esophageal tissue,

suturing or stapling two layers of stomach tissue to one
layer of esophageal tissue,

suturing or stapling three layers of stomach tissue to one
layer of esophageal tissue,

suturing or stapling four layers of stomach tissue to one
layer of esophageal tissue,

stapling using staplers of different stapling depths at dif-
ferent positions in a stapler row,

stapling stomach to esophagus with one first stapler depth
and stapling stomach to stomach with a second smaller
stapler depth,

stapling a pouch with stomach to stomach sutures in a
stapler row, further comprising stapling the esophagus
with staplers of a larger depth included as a part of said
stapler row,

suturing or stapling one or more layers of stomach tissue to
two or more positions on the esophageal tissue, the
esophagus having an esophagus center axis, the esopha-
gus further having an inner and outer substantially cylin-
drical surface extending radially in relation to the
esophagus center axis and wherein the stomach tissue is
attached to esophageal tissue both at a first point along a
first esophagus surface length axis, substantially parallel
to said esophagus center axis and at a second point along
a second esophagus surface length axis, substantially
parallel to said esophagus center axis, at a distance from
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said first esophagus surface length axis, radially in rela-
tion to said esophagus center axis,

delivering fixating members by a unit placed on said instru-
ment,

penetrating at least one layer of stomach tissue and one
layer of esophagus tissue with said fixating members,

placing said fixating members above the gastro-esophageal
junction for creating a tunnel between the esophagus and
stomach above said junction,

allowing the tunnel a substantially unrestricted contraction
and release of the cardia closing sphincter muscle placed
in said junction, when such a tunnel has been created,

placing an esophagus part in the esophagus and a stomach
part in the stomach via an introduction into the stomach
cavity,

placing the fixating member substantially between the
stomach and esophagus part,

inserting said instrument into the main stomach cavity
below said junction and adapted to direct the instrument
in cranial direction to reach a position of said unit above
said junction,

operating ajoint comprised in said instrument, for enabling
said instrument to be inserted into the main stomach
cavity bending said joint in a direction to reach a position
of said part of the unit in the esophagus above said
junction.
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