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Description
TECHNICAL FIELD

[0001] The present invention relates to an apparatus
for treating Gastroesophageal Reflux Disease (GERD).

BACKGROUND

[0002] Gastroesophageal Reflux Disease (GERD), or
acid reflux disease, is a chronic condition resulting in mu-
cosal damage in the oesophagus produced by the recur-
ring occurrence of acid reflux in the oesophagus. This is
commonly due to transient or permanent changes in the
barrier between the oesophagus and the stomach. This
can be due to incompetence of the lower esophageal
sphincter (LES), transient LES relaxation, impaired ex-
pulsion of gastric reflux from the esophagus, or a hiatal
hernia.

[0003] Gastroesophageal Reflux Disease can be treat-
ed in a number of different ways. Treatments include, but
are not limited to, both medical and surgical treatments.
A standard surgical treatment, which sometimes is pre-
ferred over longtime use of medication, is Nissen fun-
doplication surgery, in which the upper curve of the stom-
ach (the fundus) is wrapped around the LES to strengthen
the sphincter and prevent acid reflux and to repair a hiatal
hernia. The procedure is often done laparoscopically.
[0004] Another surgical treatment which has been
used is the Anglechik prosthesis, in which a device
formed like a horseshoe is placed around the oesopha-
gus above the cardia. The intended effect is to prevent
the cardia from slipping up into the thorax cavity. How-
ever, this device has a number of complications, includ-
ing migrating through and damaging the oesophagus.
[0005] From experience with implantation of medical
devices, it is known that sutures between an implanted
device and human tissue will not hold over the long term.
Forlong term implantation of a device, there are two pos-
sibilities 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 de-
vice for holding the device in place over the long term.
[0006] A problem with providing an implantable device
associated with the oesophagus is that the outer surface
of the oesophagus is only comprised of oesophagus
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 com-
plications, such as migration.

[0007] The stomach, on the other hand, has a serosa
on its outside, thereby providing a much stronger mem-
brane for suturing. Thus, suturing a device directly to the
stomach wall provides a better result than suturing an
implanted device to the oesophagus,

[0008] Today, there exists a need for a long term treat-
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ment of GERD that is more effective than prior treatments
and which does not result in any severe complications,
[0009] WO2006/049966 (to Tronnes)discloses a distal
portion of an endoscopic delivery system. The instrument
of Tronnes is capable of injecting a material inside of the
tissue of the stomach wall for the purpose of alleviating
a patient of GERD.

[0010] Document US2002/183768 discloses a laparo-
scopic instrument according to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0011] It is an object of the present invention to over-
come, or at least reduce, some of the problems associ-
ated with existing surgical treatments of Gastroesopha-
geal Reflux Disease (GERD).

[0012] It is another object of the present invention to
provide an apparatus for treating gastroesophageal re-
flux disease.

[0013] The invention is as disclosed in the appended
set of claims.

[0014] The methods described below are not part of
the invention.

[0015] These objects and others are obtained by ap-
paratus described in the appended claims.

Hence, according to an aspect a laparoscopic instrument
for invaginating a movement restriction device in the
stomach fundus wall of a human patient for restricting
the movement of the cardiac notch towards the dia-
phragm is provided.The instrument comprises an elon-
gated member having a proximal end and a distal end
and a diameter that is less than that of a laparoscopic
trocar so as to allow the elongated member to be intro-
duced, during a laparoscopic operation, into the patient’s
abdomen through the laparoscopic trocar and such that
the distal end reaches the patient’s stomach fundus wall.
The instrument further comprises an elongated stomach
pushing device for pushing the stomach fundus wall into
the stomach cavity to create a recess in the stomach
fundus wall, wherein the pushing device comprises a plu-
rality of suction openings arranged to engage the stom-
ach fundus wall of the recess around the pushing device,
a suturing device adapted to fixate the opening of the
recess by means of sutures so as to at least partly in-
vaginate the released movement restriction device, in
the recess, and an insertion device adapted to allow the
movement restriction device to be introduced and re-
leased in the recess.

Thus, by providing an apparatus for the treatment of acid
reflux disease including an implantable movement re-
striction device having an outer surface that includes a
biocompatible material, wherein the movement restric-
tion 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 Gastroesophageal
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Reflux Disease is obtained. The movement restriction
device has a size of at least 125 mm3 and a circumfer-
ence of at least 15 mm and restricts movement of the
cardiac notch of the patient’s stomach towards the pa-
tient’s diaphragm thereby preventing the cardia from slid-
ing through the patient’s diaphragm opening into the pa-
tient’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 movement restriction device in said posi-
tion.

[0016] 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 oesophagus.

[0017] In a first embodiment of the invention, the fixa-
tion device comprises sutures or staples that attach to-
gether portions of the fundus stomach wall that enclose
the movement restriction device to secure the movement
restriction device in said position. |.e., the movement re-
striction device is at least partly placed in an invaginated
space. Thus, by affixing the implantable movement re-
striction device indirectly in this manner, no suturing be-
tween the movement restriction device and tissue is re-
quired, which, in turn, further reduces the risk for com-
plications. Keeping the movement restriction device in
placeinthis mannerhas resulted in an elastic suspension
with improved long term properties.

[0018] The fixation device, such as sutures or staplers,
may attach together portions of the fundus stomach wall
so at to substantially or completely invaginate the move-
ment restriction device from either inside or outside of
the patient’s stomach wall. Where the movement restric-
tion device is placed on the outside of the patient’s stom-
ach wall, the movement restriction device is invaginated
by the fundus stomach wall such that the stomach cavity
is substantially reduced, by a volume substantially ex-
ceeding the volume of the movement restriction device.
[0019] In a second embodiment of the invention, the
fixation device comprises an implantable first fixation de-
vice 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 oesophagus 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 restriction device
to the stomach wall. The tissue growth promoting struc-
ture 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
restriction device in place over the long term. The tissue
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growth promoting structure may comprise sutures or sta-
ples that attach the net like structure to the fundus stom-
ach wall.

[0020] In addition to invaginating the movement re-
striction device in accordance with the first embodiment
of the invention, the second fixation device can be used
to secure, indirectly or directly, the movement restriction
device to the oesophagus 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 associated muscles.
[0021] At least a part of the movement restriction de-
vice may be made of a material which is destructible or
not destructible by stomach acid.

[0022] The movement restriction device may be inflat-
able 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.

[0023] The movement restriction device may include
a homogenous material and may be a solid body.
[0024] The movement restriction device may include
an enclosure wall defining a chamber.

[0025] 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
subjectto forces created by stomach movements. Where
the movement restriction device is invaginated, in ac-
cordance with the first embodiment described above, the
movement restriction device preferably comprises a
body adapted to be at least partly invaginated by the pa-
tient's stomach fundus wall and having an outer surface
thatincludes a biocompatible material. 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 invagi-
nated stomach fundus wall. Suitably, the body is made
of a material softer than 25 or 15 shure.

[0026] In accordance 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
circumferences of the body as seen in other planes per-
pendicular to said axis are equal to the maximum circum-
ference or decrease as seen along said axis in the direc-
tion from the maximum circumference. For example, the
body may be substantially egg shaped, spherically
shaped, or substantially shaped like an egg with an in-
dented middle section or like a bent egg.

[0027] In accordance with a second general design of
the body, the circumference of the body as seen in a
plane perpendicular to an axis through the body increas-
es and decreases at least two times as the plane is dis-
placed 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.

[0028] 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 40mm
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or larger and may have a smallest outer circumference
of 150, 110, 90, 70, 50 or 30 mm.

[0029] Suitably, the body has rounded contours with-
out too sharp edges that would be damaging to the pa-
tient’s stomach wall, and has a generally smooth outer
surface for resting against the fundus wall.

[0030] 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 changeable to assume a slender form having a smaller
diameterthanthat ofatrocarforlaparoscopic use, where-
by the body when changed to said slender form can be
pushed or pulled through the trocar. The body may in-
clude a flexible outer wall defining a chamber filled with
a fluid, such as a gel, allowing the body to pass through
such atrocar. Alternatively, the body may include an elas-
tic compressible material, allowing the body to pass
through a trocar.

[0031] The body may be hollow and include at least
two separate pieces adapted to be inserted into the hol-
low 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. Alterna-
tively, 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.

[0032] The body may include a chamber with an injec-
tion port, wherein the chamber of the body is filled with
a fluid through the injection port.

[0033] The body may include at least one holding de-
vice adapted to be used for pushing or pulling the body
through a trocar for laparoscopic use. The holding device
is adapted to hold a prolongation of the body thatis adapt-
ed to be held by a surgical instrument. More specifically,
the holding device is adapted to hold a thread or band
inserted through the holding device. Where the body
comprises an outer wall the holding device is at least
partly placed inside the outer wall of the body.

[0034] In an advantageous embodiment, the body is
adjustable in size and invaginated in the patient’s fundus
stomach wall. As aresult, the body stretches the patient’s
stomach fundus wall when the size thereof is increased,
thereby creating satiety in a patient also suffering from
obesity. At least two implantable adjustable stretching
devices may be provided to stretch different parts of the
patient’'s stomach wall, to thereby treat obesity by effi-
ciently affecting the patient’s appetite. The two stretching
devices are suitably regulated from outside of the pa-
tient’s body, whereby a first of the stretching devices is
regulated at afirsttime to stretch afirst part of the patient’s
stomach wall and a second of the stretching devices is
regulated at a second time to stretch a second part of
the patient’'s stomach wall.

[0035] The stretching device may be hydraulically reg-
ulated. In this case, a subcutaneously implantable hy-
draulic reservoir connected to the hydraulic regulated
stretching device may be provided, whereby the hydrau-
licregulated stretching device is non-invasively regulated
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by manually pressing the hydraulic reservoir. Further, the
movement restriction device suitably includes an inflat-
able body, and a pump and a chamber in fluid contact
with the body are provided, wherein the pump regulates
the hydraulic reservoir by pumping fluid or air from the
body to the chamber.

[0036] The apparatus may include an implantable
stimulation device that sends out stimulation pulses to
the cardia 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 re-
ceives the stimulation pulses and applies them to the
cardia muscle to thereby stimulate the cardia muscle.
The at least one electrode may also be kept in place by
the stomach-oesophagal 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. The stimulation
device may include an electronic circuit and an energy
source preferably adapted to incorporate the electronic
circuit and energy source. In one embodiment, the stim-
ulation of the cardia with the stimulation device is made
with energy pulses to increase the sphincter tonus so
that the cardia completely closes and a control device
for controlling the stimulation device is operable by the
patient to set the stimulation device into operation, in
which operational state the stimulation device continu-
ously alternates at a time when the patient does not swal-
low between an operation mode in which the cardia
sphincter is stimulated with said energy pulses and a rest
mode in which the cardia is not stimulated.

[0037] The stimulation device preferably comprises at
least one sensor for sensing a physical parameter of the
patient or a functional parameter of the movement re-
striction device and an internal control unit for controlling
the stimulation device.

[0038] Normally, the internal control unit controls the
stimulation device in response to information from the
sensor.

A sensor sensing a contraction wave of the oesophagus,
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.

The stimulation device may, at any time, be controlled
by the patient.

The present disclosure further relates to abdominal sur-
gical methods of treating a reflux disease.

According to a first method a reflux disease in a patient
is treated by implanting a movement restriction device
that, when implanted in a patient, restricts the movement
of the stomach notch in relation to the diaphragm muscle
preventing the cardia to slide up through the diaphragm
hiatus opening. The method comprises the steps of in-
serting a needle or a tube like instrument into the abdo-
men of the patient’s body; using the needle or tube like
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instrument to fill the patient’'s abdomen with gas; placing
at least two laparoscopic trocars in the patient’'s body;
inserting a camera through one of the laparoscopic tro-
cars into the patient’'s abdomen, inserting at least one
dissecting tool through one of said at least two laparo-
scopic trocars; dissecting an area of the stomach; intro-
ducing the device into the abdominal cavity; placing the
device on the outside of the stomach fundus wall; and
creating a pouch in the stomach fundus wall for the de-
vice; and in-vaginating the device in the pouch by pro-
viding sutures or staples to the stomach fundus wall,
thereby preventing the cardia from sliding through the
patient’s diaphragm opening into the patient’s thorax, so
as to maintain the pressure support from the patient’s
abdomen that supports the patient’s cardia sphincter
muscle.

A second abdominal method of treating a reflux disease
for the same purpose uses the initial steps as the first
method comprises creating a hole in the stomach fundus
wall; introducing a movement restriction device into the
abdominal cavity; introducing the device through the hole
and into the stomach; placing the device on the inside of
the stomach fundus wall; creating a pouch on the outside
of the stomach cavity for the device placed on the inside
of the stomach fundus wall, and in-vaginating the device
in the pouch by providing sutures or staples to the stom-
ach fundus wall, preventing the cardia from sliding
through the patient’s diaphragm opening into the pa-
tient’s thorax, so as to maintain the supporting pressure
from the patient’s abdomen that supports the patient’s
cardia sphincter muscle.

[0039] A third abdominal method of treating a reflux
disease in a patient includes implanting a movement re-
striction device for the same purpose as previously dis-
closed methods and comprises the steps of surgically
incising an opening in the patient’'s abdominal wall; dis-
secting an area of the patient’s stomach; introducing the
movement restriction device through the abdominal inci-
sion; and attaching the device to the stomach fundus
wall, thereby preventing the cardia from sliding through
the patient’s diaphragm opening into the patient’s thorax,
so as to maintain the supporting pressure from the pa-
tient’s abdomen that supports the patient’s cardia sphinc-
ter muscle. According to first alternative, the method in-
cludes placing the device on the outside of the stomach
fundus wall; creating a pouch in the stomach fundus wall
for the device; and in-vaginating the device in the pouch
by providing sutures or staples to the stomach fundus
wall, thereby preventing the cardia from sliding through
the patient’s diaphragm opening into the patient’s thorax,
so as to maintain the supporting pressure from the pa-
tient’s abdomen that supports the patient’s cardia sphinc-
termuscle. According to a second alternative, the method
includes creating a hole in the stomach fundus wall; in-
troducing the movement restriction device through the
hole and into the stomach; placing the device on the in-
side of the stomach fundus wall; creating a pouch on the
stomach fundus wall for the device, and in-vaginating the
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device in the pouch by providing sutures or staples to the
stomach fundus wall, preventing the cardia from sliding
through the patient’s diaphragm opening into the pa-
tient’s thorax, so as to maintain the supporting pressure
from the patient's abdomen that supports the patient’s
cardia sphincter muscle.

[0040] The methods further comprise affixing the de-
vice to the stomach fundus wall by providing sutures or
staples and/or affixing the stomach fundus wall to the
lower part of the patient’'s esophagus by providing su-
tures or staples; and/or affixing the stomach fundus wall
tothe patient’s diaphragm muscle or associated muscles.
The methods can further comprise the provision of an
apparatus for regulating the reflux treatment device from
the outside of the patient’s body; and operating said ap-
paratus to regulate the reflux treatment device. The reg-
ulation of the reflux treatment device can include chang-
ing the volume of the filling body when implanted. For
this purpose, the methods can include the provision of
an injection type syringe comprising a fluid for injection
into an implanted filling body; and injecting volume of
fluid into filling body. Preferably, the methods comprise
enclosing the device in the pouch. In one embodiment,
the method admits the pouch being at least partly open,
whereby the pouch can exhibit only one opening, or the
pouch can exhibit two openings and to extend non-cir-
cumferentially around the stomach. It is generally pref-
erable that the volume of the pouch is more than 15 mil-
lilitres

[0041] A further laparoscopic abdominal method of
treating a reflux disease comprises inserting a needle or
a tube like instrument into the abdomen of the patient’s
body; using the needle or tube like instrument to fill the
patient’s abdomen with gas; placing at least two laparo-
scopic trocars in the patient’s body; inserting a camera
through one of the laparoscopic trocars into the patient’s
abdomen; inserting at least one dissecting tool through
one of said at least two laparoscopic trocars; dissecting
an area of the stomach; creating a pouch from the stom-
ach fundus wall for the device; closing the pouch by pro-
viding sutures and staples; introducing a injecting mem-
ber comprising an injectable filling material; and injecting
the filling material into the pouch, thereby creating afilling
body that, fills a volume in the patient’s abdomen that is
close to and above the patient’s cardia when the patient
is in a standing position in order to prevent the cardia
from sliding through the patient’s diaphragm opening into
the patient’s thorax, so as to maintain pressure in the
patient's abdomen supporting the patient’'s cardia
sphincter muscle.

[0042] A further surgical abdominal method of treating
a reflux disease comprises cutting an opening in the skin
to enter the patients abdomen dissecting an area of the
stomach; creating a pouch from the stomach fundus wall
for the device; closing the pouch by providing sutures
and staples; introducing a injecting member comprising
an injectable filling material; and injecting the filling ma-
terial into the pouch, thereby creating a filling body that,
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fills a volume in the patient’s abdomen that is close to
and above the patient’s cardia when the patient is in a
standing position in order to prevent the cardia from slid-
ing through the patient’s diaphragm opening into the pa-
tient’s thorax, so as to maintain pressure in the patient’s
abdomen supporting the patient’s cardia sphincter mus-
cle.

[0043] The recited further methods can include creat-
ing the pouch on the outside of the stomach fundus wall,
with the filling body placed against the inside of the stom-
ach fundus wall, or alternatively, the methods include cre-
ating a hole in the stomach fundus wall and the pouch is
created on the inside of the stomach fundus wall, with
the filling body placed against the outside of the stomach
fundus wall. The recited further methods preferably also
include affixing the stomach fundus wall to the lower part
ofthe patient’s esophagus by providing sutures or staples
and/or affixing the stomach fundus wall to the patient’s
diaphragm muscle or associated muscles. It is also gen-
erally preferable that the volume of the pouch is more
than 15 millilitres. The filling material is preferably capa-
ble of undergoing a curing process from fluid material to
a semi-solid or solid material. Such a curing process is
preferably triggered by an increase in temperature from
ambient temperature to body temperature. A suitable
such material, well-known to persons skilled in the art, is
a thermocurable polysiloxane which (in the presence of
a crosslinker and a catalyst) can undergo a crosslinking
reaction under the influence of heat.

[0044] A still further laparoscopic abdominal method
of treating a reflux disease in a patient by implanting a
movement restriction device that, when implanted in a
patient, restricts the movement of the stomach notch in
relation to the diaphragm muscle preventing the cardia
to slide up through the diaphragm hiatus opening, com-
prises the steps of inserting a needle or a tube like in-
strument into the abdomen of the patient’'s body; using
the needle or tube like instrument to fill the patient’s ab-
domen with gas; placing at least two laparoscopic trocars
in the patient’s body; inserting a camera through one of
the laparoscopic trocars into the patient’s abdomen; in-
serting at least one dissecting tool through one of said
at least two laparoscopic trocars; dissecting an area of
the stomach; creating a hole in the stomach fundus wall;
introducing a movement restriction device into the ab-
dominal cavity; introducing the device through the hole
and into the stomach; placing the device on the outside
of the stomach fundus wall; fixating the device placed on
the outside of the stomach fundus wall, and preventing
the cardia from sliding through the patient’s diaphragm
opening into the patient’s thorax, so as to maintain the
supporting pressure from the patient's abdomen that sup-
ports the patient’s cardia sphincter muscle. The method
can further comprise the step of affixing the device to the
stomach fundus wall by providing sutures or staples.
[0045] The present invention also relates to a laparo-
scopic instrument for providing a movement restriction
device to be invaginated in the stomach fundus wall of a
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human patient to treat reflux disease, suitable for use
with any of the mentioned laparoscopic methods. The
instrument generally comprises an elongated member
having a proximal end and a distal end, the elongated
member having a diameter less than that of a laparo-
scopic trocar to be introduced into the patients abdomen
during a laparoscopic operation; a stomach pushing de-
vice for pushing the stomach fundus wall to create a tube
like shaped portion of the stomach fundus wall protruding
into the normal stomach cavity, said pushing device com-
prising the movementrestriction device to be invaginated
by the stomach fundus wall in the tube like shaped portion
thereof. The pushing device comprises a vacuum suck-
ing device to suck the stomach fundus to assist the in-
strument in forming the tube like shaped portion of the
stomach fundus wall together with the pushing device.
The vacuum sucking device comprises a vacuum pas-
sageway leading from the proximal to the distal end of
the instrument and at the end portion of the instrument,
which includes the pushing device. The vacuum pas-
sageway is divided up in multiple small openings adapted
to suck the stomach wall portion to become adherent to
the pushing device to further form the tube like stomach
wall portion. The instrument further comprises an inser-
tion device adapted to introduce the movementrestriction
device into the tube like shaped stomach portion. The
instrument can further comprise at least one clamping
device for holding the opening of the tube like portion
substantially closed by clamping together stomach to
stomach in said opening, wherein the instrument is
adapted to place the at least one clamping device at the
opening in such a way that it allows later suturing of the
opening. Theinstrument can further comprise an inflation
device for inflating the movement restriction device be-
fore or after the suturing. The instrument further compris-
es a suturing device adapted to suture the opening of the
tube like portion with stomach to stomach sutures for
creating at least partly a closed space enclosing the
movement restriction device, wherein the instrument is
adapted to be withdrawn leaving the movement restric-
tion device at least partly invaginated in the stomach fun-
dus wall. The suturing device can comprise a first and
second suture positioning member provided on the elon-
gated member to be located in the stomach at the distal
end thereof. The instrument further comprises an oper-
ation device adapted to adjust the first and second su-
turing member in a position in which the first and second
suture positioning members are in front of each other
with the stomach wall on both sides of the open end of
the cup like portion, and adapted to suture the open end
of the cup like portion of the fundus wall with a row of
stomach to stomach sutures. The suturing device pref-
erably comprises an operable reloadable multi-suturing
device, which is reloadable with sutures from outside of
the patient's body and which is adapted to suture the
open end of the cup like portion of the fundus wall with
said row of stomach to stomach sutures, wherein the row
of sutures comprises two or more sutures or staples to
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be sutured simultaneously. The suturing device can also
comprise multiple sutures for suturing two or more su-
tures simultaneously.

[0046] The present disclosure also relates to an intra-
luminar method of treating a reflux disease in a patient
by implanting a device comprising an implantable move-
ment restriction device that, when implanted in a patient,
restricts the movement of the stomach notch in relation
to the diaphragm muscle preventing the cardia to slide
up through the diaphragm hiatus opening. The method
comprises the steps of introducing a gastroscope in the
esophagus and into the stomach of the patient; introduc-
ing an instrument in the esophagus and into the stomach
of the patient, said instrument being integrated in said
gastroscope or separate from the same; providing, by
means of said of instrument, a pouch from the stomach
fundus wall for accommodating the device and invagi-
nating the device in the pouch with sutures or stables to
the stomach fundus wall, thereby preventing 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. In a first alternative,
the method comprises the steps of introducing the device
into the stomach by means of the instrument; placing the
device on the inside of the stomach fundus wall, using
said instrument; creating, by means of said instrument,
a pouch in a portion of the stomach fundus wall on the
outside of the stomach cavity, the device placed resting
against the inside of the stomach fundus wall; and invagi-
nating the device in the pouch by with sutures or stables
to the stomach fundus wall. In a second alternative, the
method comprises the steps of creating, by means of
said instrument, a pouch of a portion of the stomach fun-
dus wall; introducing the device by means of the instru-
ment into the pouch; and invaginating the device with
sutures or stables to the stomach fundus wall. According
to this alternative, the method comprises inflating the de-
vice to its filling volume, preferably by injecting a filling
fluid into the device so it obtains its filling volume. The
filling fluid can thereby be a curable fluid of the charac-
teristics earlier describes, such as the aforedescribed
thermocurable polysiloxanes. In a third alternative, the
method comprises the steps of creating a hole in the
stomach fundus wall; introducing the device into the
stomach by means of the instrument; moving the device
through the hole and placing it on the outside of the stom-
ach fundus wall; creating, by means of said instrument,
a pouch of a portion of the stomach fundus wall on the
inside of the stomach cavity, with the device placed
against the outside of the stomach fundus wall; invagi-
nating the device in the pouch with sutures or staples to
the stomach fundus wall; and sealing the hole with su-
tures or staples. In a fourth alternative, the method com-
prises the steps of creating a hole in the stomach fundus
wall; creating, by means of said instrument, a pouch of
a portion of the stomach fundus wall on the inside of the
stomach cavity; introducing the device into the stomach
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by means of the instrument; moving the device through
the hole and placing it on the outside of the stomach
fundus wall; introducing the device by means of the in-
strument into the pouch; invaginating the device with su-
tures or stables to the stomach fundus wall; and sealing
the hole with sutures or staples. Also this method can
comprise inflating the device to its filling volume, prefer-
ably by injecting a filling fluid into the device so it obtains
its filling volume. The filling fluid can have all the previ-
ously described characteristics. The method also com-
prises affixing the device to the stomach fundus wall by
providing sutures or staples; and/or affixing the stomach
fundus wall to the lower part of the patient’s oesophagus
by providing sutures or staples; and/or affixing the stom-
ach fundus wall to the patient’s diaphragm muscle or as-
sociated muscles. The method can also comprise the
provision of an apparatus for regulating the reflux treat-
ment device from the outside of the patient’s body; and
operating said apparatus to regulate the reflux treatment
device. Regulation of the reflux treatment device prefer-
ably includes changing the volume of the filling body
when implanted. For this purpose, the method can com-
prise the provision of an injection type syringe comprising
a fluid for injection into an implanted filling body; and in-
jecting volume of fluid into filling body. The filling fluid can
be curable fluid of a nature as discussed in previous sec-
tions. The pouch created by the method can enclose the
movement restriction device, or it can be at least partially
open, in one example it has only one opening, and ac-
cording to another example it exhibits two openings and
extends non-circumferentially around the stomach. Pref-
erably, the volume of the pouch is more than 15 millilitres.
It is generally preferably in the method that the gastro-
scope and the instrument are integrated. The method
can further include inflating the stomach with gas. In a
special aspect of the method, the instrument generates
vacuum when providing the pouch from the stomach fun-
dus wall.

[0047] The disclosure also relates to a method of re-
storing the location of the cardia and the fundus in a pa-
tient suffering from a reflux disease comprising introduc-
ing an elongated instrument having at least one flexible
part into oesophagus of a patient; activating a holding
device by the instrument, said activated holding device
having larger crossectional area than said instrument;
holding the distal esophagus or stomach with said hold-
ing device; moving and pushing the instrument in a distal
direction so the cardia and the stomach wall, or part of
fundus, incorrectly located above diaphragm, or its as-
sociated muscles, slide back in a position below the di-
aphragm, or its associated muscles. In afirst alternative,
the method comprises expanding the holding device ra-
dially above the cardia in the oesophagus and using the
device to push the cardia and the stomach wall or part
of fundus below the diaphragm or its associated muscles.
In a second alternative, the method comprises releasing
a balloon member at the proximal end of the instrument
in the lower part of the stomach, and using the member
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to push the instrument against a lower wall part of the
stomach so the cardia and the fundus or part of fundus
slide below the diaphragm or its associated muscles. In
athird alternative, the method comprises locating the dis-
tal end of the instrument at the level of the diaphragm or
its associated muscles; expanding the member in radial
direction; attaching the member to the stomach wall; and
pushing the instrument in a distal direction so the cardia
and the stomach wall or, part of fundus, slide below the
diaphragm or its associated muscles. The method ac-
cording to all recited alternatives can comprise the em-
ployment of an affixing member as part of the holding
device in the distal part of the instrument capable provid-
ing sutures or stables or other invasive mechanical mem-
bers for affixing the esophagus and stomach wall to the
instrument, preferably, the method comprises the em-
ployment of a suturing member in the distal part of the
instrument capable providing sutures or stables for su-
turing the stomach fundus wall to the lower part of the
esophagus above said cardia.

[0048] It is also disclosed a surgical gastroscopic in-
strumentfortreating a patient suffering from hiatal hernia,
wherein a portion of the patient’'s stomach passes
through the hiatus of the diaphragm muscle with the pa-
tient’s cardia placed above the diaphragm muscle in the
thorax. The instrument comprises: (i) an elongated mem-
ber having a proximal end and a distal end, said elongat-
ed member having a diameter less than that of the pa-
tient’s esophagus and being flexible, thereby allowing
introducing the flexible elongated member with its distal
end first from the throat into the esophagus; (ii) a holding
device secured to the elongated member and operable
between an activated state, in which it is adapted to en-
gage and hold the patient’'s esophagus or stomach, and
an inactivated state, in which it is adapted to be released
from the esophagus or stomach,; (iii) an operation device
for operating the holding device to shift between said
activated and inactivated states from outside the patient’s
body; and (iv) a handle connected to the elongated mem-
ber at the proximal end thereof to be held manually for
moving the elongated member distally, wherein the hold-
ing device, when operated by the operation device in its
activated state, is adapted to engage and hold the es-
ophagus or stomach strong enough to allow the elongat-
ed member, when manually moved, to move and reintro-
duce the cardia back in the distal direction to a position
below the diaphragm muscle. The operable holding de-
vice of the instrument is preferably adapted to radially
expand relative to the elongated member from said in-
activated state to said activated state, such that said hold-
ing device, when radially expanded, engages and holds
the stomach or esophagus by force and friction. Alterna-
tively, the operable holding device comprises at least one
introducing member adapted to invasively introduce into
the wall of the stomach or esophagus to secure the hold-
ing device on the esophagus or the stomach, when the
holding device is in its activated state. In both alterna-
tives, the operable holding device is adapted to engage
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and hold the esophagus proximal to the cardia or at the
cardia, or to engage and hold the stomach at a position
in the hiatus or distal thereto, when the cardia is above
the diaphragm muscle. According to another alternative,
the elongated member of the instrument comprises a first
suture positioning member, which is situated in the es-
ophagus when the holding device is in its activated state
holding the esophagus or stomach, and a second suture
positioning member at the distal end of the elongated
member. The operation device of the instrument is adapt-
ed to bend the flexible elongated member around the
stomach notch into a position in which the first suture
positioning member is above the cardia and the first and
second suture positioning members are in front of each
other with the fundus wall and esophagus wall moved
together by the first and second suture positioning mem-
bers. The instrument further comprises a reloadable mul-
ti-suturing device for suturing together the patient’s es-
ophagus proximal to the cardia with the fundus stomach
wall by a row of sutures, where the fundus wall and es-
ophagus wall are moved together by the first and second
suture positioning members, said row of sutures com-
prising two or more sutures to be sutured simultaneously
by the multi-suturing device.

[0049] The disclosure further comprises another as-
pect of a surgical gastroscopic instrument for treating a
human patient suffering from hiatal hernia. This instru-
ment comprises: (i) an elongated member having a prox-
imal end and a distal end, said elongated member having
a diameter less than that of the patient’s esophagus and
being flexible, thereby allowing introducing the flexible
elongated member with its distal end first from the pa-
tient’s throat into the esophagus;

(ii) a first suture positioning member provided on the
elongated member such that it is situated in the es-
ophagus proximal to the cardia when the elongated
member has been introduced in the esophagus with
the distal end of the elongated member situated in
the stomach; (iii) a second suture positioning mem-
ber provided on the elongated member at the distal
end thereof; (iv) an operation device adapted to bend
the flexible elongated member around the stomach
notch into a position in which the first and second
suture positioning members are in front of each other
with the fundus wall and esophagus wall moved to-
gether by the first and second suture positioning
members; and (v) a re-loadable multi-suturing de-
vice for suturing together the patient’s esophagus
proximal to the cardia with the fundus stomach wall
by a row of sutures, where the fundus wall and es-
ophagus wall are moved together by the first and
second suture positioning members, the multi-sutur-
ing device being reloadable with sutures from out-
side the body to apply further rows of sutures in front
or back of the first row of sutures, wherein said row
of sutures comprises two or more sutures to be su-
tured simultaneously by the multi-suturing device.
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The instrument further comprises a holding device
secured to the elongated member and operable be-
tween an activated state, in which it is adapted to
engage and hold the patient’s esophagus or stom-
ach, and an inactivated state, in which it is adapted
to be released from the esophagus or stomach. The
holding device is operable by the operation device
to shift between said activated and inactivated states
from outside the patient’s body, and a handle con-
nected to the elongated member at the proximal end
thereof to be held manually for moving the elongated
member distally, wherein the holding device, when
operated by the operation device in said activated
state, is adapted to engage and hold the esophagus
or stomach strong enough to allow the elongated
member, when manually moved, to move and re-
introduce the cardia back in the distal direction to a
position below the diaphragm muscle. In one alter-
native, the operable holding device is adapted to ra-
dially expand relative to the elongated member from
said inactivated state to said activated state, such
that the holding device, when radially expanded, en-
gages and holds the stomach or esophagus by force
and friction. In another alternative, the operable hold-
ing device comprises at least one introducing mem-
ber adapted to invasively introduce into the wall of
the stomach or esophagus to secure the holding de-
vice on the esophagus or the stomach, when the
holding device is in its activated state. In both alter-
natives, the operable holding device is adapted to
engage and hold the esophagus proximal to the car-
dia or at the cardia, or to engage and hold the stom-
ach at a position in the hiatus or distal thereto, when
the cardia is above the diaphragm muscle.

[0050] The disclosure further comprises still another
aspect of a surgical gastroscopic instrument for providing
a movement restriction device to be invaginated in the
stomach fundus wall of a human patient to treat reflux
disease. The instrument comprises (i) an elongated
member having a proximal end and a distal end, the elon-
gated member having a diameter less than that of the
patient’'s esophagus and being flexible, thereby allowing
introduction of the flexible elongated member with its dis-
tal end first through the patient’s throat, esophagus and
into the stomach to the fundus wall; (ii) an operable stom-
ach penetration device provided the elongated member
at the distal end thereof for penetrating the stomach fun-
dus wall to create a hole in the stomach fundus wall, to
allow introduction of the elongated member through the
hole; (iii) an operable special holding device provided on
the elongated member proximal to the penetration de-
vice, when penetrating said stomach wall, to hold the
elongated member in a position in which the elongated
member extends through the stomach fundus wall and
is prevented from moving through the hole in the proximal
direction, wherein the special holding device includes an
expandable member expandable at least radially sub-
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stantially perpendicular to the elongated member to abut
against the fundus wall on the outside thereof; and (iv)
an insertion device for inserting the movement restriction
device through the hole in the stomach fundus wall to the
outside thereof to be invaginated in the fundus wall. The
instrument can further comprise a forming device provid-
ed on the elongated member proximal to the special hold-
ing device to abut against the fundus wall on the inside
thereof. The forming device together with the special
holding device is adapted to form the stomach fundus
wall in a cup like shape, whereby the special holding de-
vice is retractable relative to the forming device to pull
the stomach wall against the forming device to form said
cup like shaped portion of the stomach. The instrument
can further comprise a suturing device adapted to suture
the open end of the cup like portion of the fundus wall
with stomach to stomach sutures to create a space that
is at least in part enclosed by a portion of the fundus wall.
The suturing device preferably comprises multiple su-
tures for suturing two or more sutures simultaneously.
The suturing device is adapted to suture the open end
of the cup like portion of the fundus wall before the move-
ment restriction device is inserted by the insertion device
through the hole of the fundus wall. The instrument can
further comprise an inflation device for inflating the move-
ment restriction device after being introduced by the in-
sertion device through the hole of the fundus wall, or for
inflating the movement restriction device after being in-
troduced by the movement restriction device introduced
through the hole of the fundus wall. The suturing device
can comprise an operable reloadable multi-suturing de-
vice, which is reloadable with sutures from outside the
patient’s body and which is adapted to suture the open
end of the cup like portion of the fundus wall with a row
of stomach to stomach sutures, wherein the row of su-
tures comprises two or more sutures or staples to be
sutured simultaneously. In another alternative, the instru-
ment comprises an inflatable movement restriction de-
vice, the penetration device comprises a wire adapted to
be introduced through the hole in the stomach fundus
wall and to be advanced at least up to the abdominal wall
or be passed therethrough. The wire serves as a guide
for a hydraulic tube, which is connected to the inflatable
movement restriction device and which is connectable
to an injection port to be placed subcutaneously for filling
the inflatable movement restriction device with a fluid and
adjusting the amount thereof, when the movement re-
striction device has been inserted by the insertion device
through the hole of the fundus wall.

[0051] The invention further comprises still yet another
embodiment of a surgical gastroscopic instrument for
providing an inflatable movement restriction device to be
invaginated in the stomach fundus wall of a human pa-
tient to treat reflux disease. The instrument comprises:
(i) an elongated member 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,
thereby allowing introduction of the flexible elongated
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member with its distal end first through the patient’s
throat, esophagus and into the stomach to the fundus
wall; and (ii) an operable stomach penetration device pro-
vided on the elongated member at the distal end thereof
for penetrating the stomach fundus wall to create a hole
in the stomach fundus wall, to allow introduction of the
elongated member through the hole, wherein the pene-
tration device includes a wire to be introduced through
the hole in the stomach fundus wall and to be advanced
at least up to the abdominal wall or be passed there-
through, said wire serving as a guide for a hydraulic tube,
which is connected to the inflatable movement restriction
device and which is connectable to an injection port to
be placed subcutaneously for filling the inflatable move-
ment restriction device with a fluid and adjusting the
amount thereof, and wherein at least one of the wire and
tube can be pulled to move the movement restriction de-
vice inflated with fluid towards the fundus stomach wall
to be placed on the inside of the stomach fundus wall
where the movement restriction device is to be invagi-
nated in the fundus wall. Preferably, at least one of the
wire and tube when pulled to move the inflated movement
restriction device towards the fundus stomach wall allow
a portion of the stomach fundus wall to move to form a
cup like shaped portion of the stomach protruding out
from the normal stomach cavity. The instrument can fur-
ther comprise an operable forming device having a cup
like shape for forming the cup like shaped portion of the
stomach. The instrument can further comprise a suturing
device adapted to suture the open end of the cup like
portion of the fundus wall with stomach to stomach su-
tures to create a space that is at least in part enclosed
by a portion of the fundus wall. The suturing device can
comprises multiple sutures for suturing two or more su-
tures simultaneously. The suturing device can be adapt-
ed to suture the open end of the cup like portion of the
fundus wall before the movement restriction device is
inserted through the hole of the fundus wall. The move-
ment restriction device, preferably is inflatable, further
comprising an inflation device for inflating the movement
restriction device after being introduced through the hole
of the fundus wall. The instrument can further comprise
a first and second suture positioning member provided
on the elongated member situated in the stomach at the
distal end thereof, and an operation device adapted to
adjust the first and second suturing member in a position
in which the first and second suture positioning members
are in front of each other with the stomach wall on both
sides of the open end of the cup like portion, and adapted
to suture the open end of the cup like portion of the fundus
wall with a row of stomach to stomach sutures. The su-
turing device can comprise an operable re-loadable mul-
ti-suturing device, which is reloadable with sutures from
outside the patient’s body and which is adapted to suture
the open end of the cup like portion of the fundus wall
with said row of stomach to stomach sutures, wherein
the row of sutures comprises two or more sutures or sta-
ples to be sutured simultaneously.
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The invention further comprises still yet another embod-
iment of a surgical gastroscopic instrument providing a
movement restriction device to be invaginated in the
stomach fundus wall of a human patient to treat reflux
disease. The instrument comprising: (i) an elongated
member having a proximal end and a distal end, the elon-
gated member having a diameter less than that of the
patient’s esophagus and being flexible such that intro-
duction of the flexible elongated member with its distal
end first through the patient’s throat, esophagus and into
the stomach to the fundus wall is allowed; (ii) an operable
stomach pushing device for pushing the stomach fundus
wall to create a cup like shaped portion of the stomach
fundus wall protruding out from the normal stomach cav-
ity, said pushing device including the movement restric-
tion device to be invaginated by the stomach fundus wall
in the cup like shaped portion thereof; and (iii) a suturing
device adapted to suture the opening of the cup like
shaped portion of the stomach fundus wall with stomach
to stomach sutures to enclose at least in part the move-
ment restriction device. The instrument further can com-
prise a forming device provided on the elongated mem-
ber proximal to the pushing device to pull the fundus wall
on the inside thereof. The forming device together with
the pushing device is adapted to form the stomach fundus
wall in an optimal cup like shape, wherein the pushing
device is pushed to form said cup like shaped portion of
the stomach. The instrument can further comprise first
and second suture positioning member provided on the
elongated member situated in the stomach at the distal
end thereof; and an operation device adapted to adjust
the first and second suturing member in a position in
which said first and second suture positioning members
are in front of each other with the stomach wall on both
sides of the open end of the cup like portion, and adapted
to suture the open end of the cup like portion of the fundus
wall with a row of stomach to stomach sutures. The su-
turing device can comprise an operable re-loadable mul-
ti-suturing device, which is reloadable with sutures from
outside the patient’s body and which is adapted to suture
the open end of the cup like portion of the fundus wall
with said row of stomach to stomach sutures, wherein
the row of sutures comprises two or more sutures or sta-
ples to be sutured simultaneously. The suturing device
can also comprise multiple sutures for suturing two or
more sutures simultaneously. The instrument can further
comprise an inflating device for inflating the movement
restriction device after the suturing. The forming device
can preferably comprise a vacuum sucking device to
suck the stomach fundus to help the instrument to form
the cup like shaped portion of the stomach fundus wall
together with the pushing device. The embodied gastro-
scopic instruments as described in previous section can
comprise an optical device for examining the inside the
esophagus or the stomach. For this purpose, the instru-
ments can further comprise electrical wires extending
along the elongated member, and the optical device com-
prises a camera placed distally on the elongated member
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and connected to the wires, which lead out from the pa-
tient’s body for external exposure of images from the
camera. The instruments can further comprise a light
source placed distally on the elongated member for illu-
minating the inside of the esophagus or stomach. The
optical device can suitably comprise optical fibers placed
along the elongated member and leading out from the
patient’s body for external examination of the inside of
the esophagus or stomach. The present invention further
relates to an apparatus for treating a reflux disease and
obesity. This apparatus comprises a movement restric-
tion device and the fixation devices, adjustment device,
wireless remote control function, wireless energy trans-
mitter and further features as described earlier with an
apparatus for treating a reflux disease. In addition the
apparatus for combined treatment of a reflux disease
comprises at least one operable stretching device that,
when implanted in the patient, stretches a part of the
patient’s stomach wall, to thereby treat obesity by affect-
ing the patient’'s appetite; and an operation device for
operating the stretching device when implanted to stretch
the stomach wall portion such that satiety is created. The
stretching device may be keptin contact with the stomach
wall by stomach-to-stomach sutures or staplers, in a po-
sition in which the stretching device is capable of stretch-
ing the stomach wall. Specifically, the stretching device
may be invaginated by the stomach wall by means of
stomach-to-stomach sutures or staplers. The stretching
device may be adapted to be placed in the stomach cav-
ity. To this end, the stretching device may be adapted to
be inserted into the stomach cavity via a gastroscope or
intraluminar instrument, and be adapted to be attached
to the stomach wall by surgery. Alternatively, the stretch-
ing device may be adapted to be placed on the outside
of the stomach. In an embodiment, the stretching device
comprises a first engaging member adapted to engage
a first part of the stomach wall and a second engaging
member adapted to engage a second part of the stomach
wall close to but spaced from the first stomach part. The
operation device is adapted to operate the first and sec-
ond engaging member to move away from each other to
stretch the stomach wall portion between the first and
second parts of the stomach such that satiety is created.
At least one of the first and second engaging members
may be adapted to at least in part be invaginated by the
stomach wall by stomach-to-stomach sutures or staplers
holding the engaging member in place. In addition, at
least one of the first and second engaging members may
be adapted to be kept in place by sutures or staplers
between the engaging member and the stomach wall.
Suitably, at least one of the first and second engaging
members comprises a tissue growth promoting structure,
preferably a net like structure, adapted to be in contact
with the stomach wall to secure long term attachment of
the stretching device to the stomach wall. In another em-
bodiment, the stretching device comprises at least one
expandable body adapted to be invaginated by a portion
of the patient’s stomach wall, and the operation device
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comprises a fluid reservoir, which is in fluid communica-
tion with a chamber of the body. The operation device is
non-invasively operable to distribute fluid from the fluid
reservoir to the chamber of the body to expand the body
such that the stomach wall portion is stretched, when the
body is invaginated. The fluid reservoir may be operated
by manually pressing it. The operation device may com-
prise a reverse servo, wherein a small volume of fluid in
the fluid reservoir is compressed with a higher force and
the chamber of the body creates a movement of a larger
total volume with less force per unit of volume. The fluid
reservoir may be placed subcutaneously or in the abdo-
men, and may be regulated by moving a wall of the res-
ervoir, for example by a motor. Alternatively, a pump may
be provided for pumping fluid or air from the reservoir to
the body’s chamber. The term "reversed servo means"
encompasses the definition of an device thatis 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 alternatively or additionally en-
compass the definition of a mechanism that transfers a
strong force acting on a moving element having a short
stroke into a small force acting on another moving ele-
ment having a long stroke. The reversed servo means is
preferably used when manual control of the device
through intact skin is possible. In another embodiment
the apparatus for treating a reflux disease and obesity
comprises a large chamber in contact with one or more
smaller chambers. The chambers are adapted to com-
municate with fluid or air being distributed between the
chambers. Areversed servo for distributing fluid between
the chambers may be provided, wherein a small volume
of fluid in the large chamber is compressed with a higher
force and the smaller chamber creates a movement of a
larger total volume with less force per unit of volume. The
large chamber may be adapted to be invaginated in the
patient’s fundus stomach wall to also treat reflux disease
by restricting movement of the cardiac notch towards the
diaphragm muscle of the patient, whereas the small
chambers function as stretching devices to treat obesity.
The large chamber may distribute fluid or air to the small
chambers to cause them to expand and stretch the stom-
ach fundus wall. In another embodiment, the stretching
device comprises a mechanical stretching device,
wherein a motor for mechanically regulating the stretch-
ing device may be provided. The mechanically regulated
stretching device may be adapted to engage a first part
of the stomach wall and a second part of the stomach,
wherein the mechanically regulated stretching device
comprises a joint mechanism adapted to be moved by
the operation device. Alternatively, the stretching device
may comprise a first engaging member adapted to en-
gage a first part of the stomach wall and a second en-
gaging member adapted to engage a second part of the
stomach wall close to but spaced from the first stomach
part, wherein the mechanical stretching device regulates
the distance between the first and second parts of the
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stomach wall. As an alternative, the hydraulic means de-
scribed above may be used for regulating such a me-
chanical stretching device by the hydraulic distribution of
fluid or air. The stretching device may be non-invasively
adjustable postoperatively. The operation device for op-
erating the stretching device may in its simplest form
comprise a subcutaneous switch adapted to be non-in-
vasively operated by manually pressing the switch for
the operation of the stretching device. At least two oper-
able stretching devices adapted to stretch at least two
different portions of the stomach wall may be provided,
wherein the apparatus is adapted to be postoperatively
and non-invasively regulated. Specifically, the apparatus
may be regulated from time to time such that at a first
time one of the stretching devices stretches one of the
portions of the stomach wall and at a second time the
other of the stretching devices stretches the other portion
of the stomach wall. In another embodiment, the stretch-
ing device comprises a body adapted to fill out a volume
defined by wall portions of the stomach. The body suitably
has rounded contours without too sharp edges that would
be damaging to the patient’s stomach wall. Where the
body is to be invaginated it may have varying circumfer-
ence to better be kept in place invaginated by stomach
wall portions of the patient. The body may be shaped like
an egg or like a kidney. Generally, any kind of mechanical
construction may be used. Any mechanical construction
driven mechanically or hydraulically or any pneumatic
construction may be used. Any motor or any pump or
moving material changing form when powered may be
used to achieve the simple goal of stretching a part of
the stomach wall by moving at least two part s of the
stomach wall away from each other. 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 de-
vice. Preferably the reservoir has a locking position to
keep itin the desired position ifitis handled by the patient.
To compress the reservoir it preferably stays com-
pressed and releases after pressing again. Any kind of
hydraulic solution may be used for the stretching device.
The hydraulic solution may be driven by both mechani-
cally and powered with any motor or pump as well as
manual. Of course, just expanding an in-vaginated part
of the stomach also stretches away the stomach wall
which also may be achieved both mechanically, hydrau-
lically, pneumatically and both being powered with a mo-
tor or pump or by manual force.

[0052] The present invention also provides a system
for a combined treatment of a reflux disease and obesity
treatment system comprising an apparatus for treating
obesity as described above. The system may comprise
a subcutaneous electric switch adapted to manually and
non-invasively control a function of the apparatus for
treating obesity. The system may comprise a hydraulic
device having a hydraulic reservoir, wherein the appara-
tus for treating obesity is adapted to non-invasively be
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regulated by manually pressing the hydraulic reservoir.
The system may comprise a wireless remote control for
controlling a function of the apparatus. The wireless re-
mote control comprises at least one external signal trans-
mitter and an internal signal receiver may be provided to
be implanted in the patient. The wireless remote control
is adapted to transmit at least one wireless control signal
for controlling the apparatus. The wireless control signal
may comprise a frequency, amplitude, or phase modu-
lated signal or a combination thereof, and an analogue
or a digital signal, or a combination of an analogue and
digital signal. Alternatively, the wireless control signal
comprises an electric or magnetic field, or a combined
electric and magneticfield. The remote control may trans-
mit a carrier signal for carrying the wireless control signal.
The carrier signal may comprise digital, analogue or a
combination of digital and analog signals. The remote
control may transmit an electromagnetic carrier wave sig-
nal for carrying the digital or analog control signal. The
system may comprise a wireless energy transmitter for
non-invasively energizing the apparatus with wireless
energy. The energy transmitter transmits energy by at
least one wireless energy signal. The wireless energy
signal may comprise a wave signal selected from the
following: a sound wave signal, an ultrasound wave sig-
nal, an electromagnetic wave signal, an infrared light sig-
nal, 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. Al-
ternatively, the wireless energy signal comprises an elec-
tricor magnetic field, oracombined electric and magnetic
field. The wireless energy transmitter may transmit a car-
rier signal for carrying the wireless energy signal. The
carrier signal may comprise digital, analogue or a com-
bination of digital and analog signals. The system may
comprise an energy-transforming device for transforming
the wireless energy from a first form into a second form
energy. The energy-transforming device may directly
during energy transfer operate the apparatus with the
second form energy. The second form energy may com-
prise a direct current or pulsating direct current, or a com-
bination of a direct current and pulsating direct current.
The second form energy may comprise an alternating
current or a combination of a direct and alternating cur-
rent. An accumulator may be provided, wherein the sec-
ond form energy is used at least partly to charge the
accumulator. The energy of the first or second form may
comprise magnetic energy, kinetic energy, sound ener-
gy, chemical energy, radiant energy, electromagnetic en-
ergy, photo energy, nuclear energy or thermal energy.
One of the energy of the first form and the energy of the
second form may be non-magnetic, non-kinetic, non-
chemical, non-sonic, non-nuclear or non-thermal. The
system may comprise an energy source adapted to pow-
er the apparatus. The energy source may comprise an
internal energy source adapted to receive energy from
an external energy source transmitting energy in a wire-
less mode. The internal energy source is charged by the
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energy in the wireless mode.

[0053] The system may comprise a feedback device
for sending information from inside the patient’s body to
the outside thereof to give feedback information related
to a functional parameter. The system may comprise a
sensor sensing a parameter, such as a functional param-
eter of the system, which is correlated to the transfer of
energy for charging aninternal energy source. Aninternal
control unit may be provided for controlling the operation
device ofthe apparatus in response to the sensor sensing
a functional parameter. Alternatively, sensor senses a
physical parameter of the patient. The physical parame-
ter may be one of body temperature, blood pressure,
blood flow, heartbeats and breathing. The physical pa-
rameter sensor may be a pressure or motility sensor, or
a sensor sensing measure, bending, stretching or food
intake. The internal control unit may control the operation
device in response to the sensor sensing the physical
parameter. An internal control unit may be provided for
receiving information from the sensor. The operation de-
vice of the apparatus may comprise a motor or a pump.
Specifically, the operation device may comprise an elec-
tric motor. The operation device may be electrically pow-
ered, may be a hydraulic operation device or may be a
pneumatic operation device. The transmitted energy, di-
rectly in its wireless form may affect the operation device
to create kinetic energy to operate the stretching device
of the apparatus during energy transfer. The system may
comprise afeedback device for sending information from
inside the patient’s body to the outside thereof to give
feedback information related to a functional parameter.
The system may comprise an external data communica-
tor and an implantable internal data communicator com-
municating with the external data communicator, wherein
the internal communicator is adapted to feed data related
to the apparatus for treating obesity or the patient back
to the external data communicator or the external data
communicator feeds data to the internal data communi-
cator. The system may comprise implantable electrical
components including at least one voltage level guard
and/or at least one constant current guard.

[0054] The presentdisclosure also describes methods
of treating a patient suffering from both a reflux disease
and obesity. The methods can be performed together
with or in conjunction with earlier described abdominal
or intraluminar methods of treating a reflux disease.
[0055] In another aspect, the invention relates an ap-
paratus to treat a reflux device and/or obesity of a patient
having a stomach with a food cavity. The apparatus gen-
erally comprises at least one volume filling device adapt-
ed to be at least substantially invaginated by a stomach
wall portion of the patient, wherein the volume filling de-
vice is adaptedto 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 vol-
ume filling device comprises a biocompatible material,
wherein a substantial part of the surface of the volume
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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 millimeters. The
apparatus preferably comprises a volume filling device
comprising an inflatable device expandable to an ex-
panded state. The inflatable device, preferably has an
inlet portfor afluid or agel and is adapted to be connected
to a gastroscopic instrument. The inlet port preferably
comprises a fluid connection adapted to interconnect the
volume filling device and the gastroscopic instrument.
The volume filling device has an elongated shape. Alter-
natively, the volume filling device has a rounded shape,
orabentorcurved shape. The volume filling device, pref-
erably comprises an elastic material. The volume filling
device, preferably comprises a bio-compatible material.
Preferably, the volume filling device comprises silicone.
The volume filling device can be provided with a coating
of one or multiple layers, such as a Parylene coating, a
polytetrafluoroethylene coating, or a polyurethane coat-
ing. The volume filling device comprises a fluid that is
adapted to be transformed into solid state or fixed form.
In one example the fluid is liquid polyurethane. In another
example, the fluid is isotonic. In another example, the
fluid comprises large molecules to prevent diffusion. In
another example, the fluid comprises iodine molecules.
The volume filling device comprises a homogenous ma-
terial. The volume filling device can be a solid body, it
can comprise an enclosure wall defining a chamber, it
can comprise a rigid outer surface, it can comprise an
elastic outer surface, and it can comprise a flexible outer
surface. The volume filling device preferably has a max-
imum circumference of at least 50 millimeters, more pref-
erably a circumference of at least 80 millimeters. The
volume filling device, preferably has a volume of between
0.00001 and 0.001 m3, more preferably a volume of be-
tween 0.00001 and 0.0002 m3. Preferably, the volume
filling device is deformable to a maximum diameter, so
as to be inserted into a laparoscopic trocar. 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. The stomach-to-stomach sutures or
staples are 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 the long
term placement of the volume filling device attached to
the stomach wall. The structure preferably comprises a
net like structure. The volume filling device is adapted to
be non-invasively adjustable postoperatively. In one em-
bodiment, the volume filling device has varying circum-
ference to be better adapted to be kept in place invagi-
nated in the stomach wall of the patient. The apparatus
according to can further comprise a stretching device
placed outside the stomach wall and adapted to stretch
a part of the stomach wall, thereby affecting the patient’s
appetite, the apparatus further comprising a fluid con-
nection interconnecting the stretching device and the vol-
ume filling device. In one embodiment, the volume filling
device is adapted to be placed outside the stomach wall
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via a gastroscopic instrument. In one embodiment, the
volume filling device comprises at least two interconnect-
able portions, and wherein the volume filling device is
adapted to be placed outside the stomach wall as sepa-
rate portions. In one embodiment, an outer surface layer
of the volume filling device comprises polyurethane, Te-
flon®, or PTFE, or a combination thereof. In one embod-
iment, the volume filling device is adapted to be destroyed
by acid, preferably hydrochloric acid. In one embodiment,
the volume filling device comprises gel, preferably, the
gelhas a shore value of less than 15. In one embodiment,
the volume filling device comprises an attachment device
adapted to co-operate with a gripping instrument. In one
embodiment, the volume filling device is adapted to be
completely invaginated by the stomach wall of the pa-
tient. The apparatus can further comprise a fixating de-
vice adapted to fixate the food intake reducing device to
the stomach wall to keep the volume filling device in
place, when the volume filling device is implanted. The
volume filling device has a volume of less than 0.0002
m3, preferably, a volume of between 0.0001 and 0.001
m3. In one embodiment, the volume filling device is adapt-
ed to be un-destroyed by acid, preferably hydrochloric
acid. Preferably, the volume filling device has a circum-
ference of at least 120 mm, more preferably, of at least
150 mm, still more preferably of at least 180 mm, and
even more preferably, a circumference of at least 220
mm. The volume filling device, preferably comprises a
flexible non-elastic material. The apparatus preferably
comprises a volume filling device which comprises a fix-
ation device adapted to be involved in the fixation of the
device to the stomach wall. In one embodiment, the vol-
ume filling device comprises two or more fixation devices
adapted to be involved in the fixation of the device to the
stomach wall. In one embodiment, the volume filling de-
vice comprises a holding device adapted to be able to
be held by an instrument and simplify the implantation of
the device. In one embodiment, the volume filling device
comprises two or more holding devices adapted to be
able to be held by an instrument and simplify the implan-
tation of the device. In one embodiment, the volume filling
device comprises at least one tube connected to the de-
vice. In one embodiment, the volume filling device com-
prises an injection port for connecting to said tube.

The sodescribed apparatus to treat a reflux device and/or
obesity of a patient comprising at least one volume filling
device can be combined with any feature disclosed in
previous sections, such as, but not limited to the stretch
cardia stimulation devices. It is also conceived that the
so described apparatus to treat a reflux device and/or
obesity of a patient comprising at least one volume filling
device can be implanted by generally employing the ab-
dominal or intraluminar methods as outlined in previous
sections of this document and that suitable features of
the earlier described movement restriction device can be
employed with the volume filling device.

[0056] It should be noted that any aspect or part of
embodiment or feature or method or associated system
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or part of system described herein may be combined in
any combination.

BRIEF DESCRIPTION OF THE DRAWINGS

[0057] The present invention will now be described in
more detail by way of non-limiting examples, and with
reference to the accompanying drawings, in which:

Figs. 1A-C are schematic views of various embodi-
ments of an apparatus for treating Gastroesopha-
geal Reflux Disease implanted in a human patient.

Figs. 2A-B are schematic views of various embodi-
ments of an apparatus for treating Gastroesopha-
geal Reflux Disease implanted in a human patient.

Figs. 3A-B are schematic views of various embodi-
ment of an apparatus for treating Gastroesophageal
Reflux Disease implanted in a human patient.

Figs. 4A-D are schematic views of embodiments of
an apparatus for treating Gastroesophageal Reflux
Disease and obesity implanted in a human patient.

Fig. 5 is a schematic view of an embodiment of an
apparatus for treating Gastroesophageal Reflux Dis-
ease implanted in a human patient.

Figs. 6A-D and 7-9 show alternative shapes of a
movement restriction device for treating Gastro-
esophageal Reflux Disease adapted to be implanted
in a human patient.

Fig. 10 is an overall view of a patient with an implant-
ed movement restriction device for treating Gastro-
esophageal Reflux Disease.

Figs. 11 - 27 are schematic views of various ways
of powering an apparatus for treating Gastroesopha-
geal Reflux Disease.

Figs. 28 - 34 are schematic views of various ways
of arranging the hydraulic or pneumatic powering of
an apparatus of the invention for treating Gastro-
esophageal Reflux Disease.

Fig. 35 is a flowchart illustrating steps performed
when implanting a movement restriction device for
treating Gastroesophageal Reflux Disease.

Figs 36-41 shows methods for restoring the location
of the cardia and the fundus in a patient suffering
from reflux disease.

Figs. 42-46 show different shapes and features of a
reflux treatment device comprised in an apparatus
according to the invention,
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Figs. 47a-d show a deflated inflatable reflux treat-
ment device comprised in an apparatus according
to the invention and an instrument for placing the
reflux treatment device on the outside of the stomach
wall of the patient.

Figs. 48a-i illustrate different steps of invaginating
the inflatable device of Fig. 47a on the outside of a
stomach wall of a patient,

Fig. 49 shows an embodiment wherein the reflux
treatment apparatus is also adapted to treat obesity.

Figs. 50-51 show an embodiment wherein the reflux
treatment apparatus adapted also for treating obes-

ity

Figs. 52a-h illustrate different steps of invaginating
the inflatable device of Fig. 47a on the inside of a
stomach wall of a patient,

Figs 53a-c show an instrument for creating an in-
vagination of the wall of the stomach.

Figs 54-55 show an abdominal method for treating
reflux disease.

DETAILED DESCRIPTION

[0058] Fig. 1A is a schematic view depicting an appa-
ratus 11, including a movement restriction device 10 of
a biocompatible material, for treating reflux disease, in
accordance with the invention, implanted in a human pa-
tient. InFig. 1A, the device 10is invaginated in the fundus.
The device 10 comprises a body 13 having an outer sur-
face 15 suitable for resting against a portion of the outside
wall 16a of the stomach fundus wall 16 in a position be-
tween the patient’s diaphragm 18 and at least a portion
of the lower part of the invaginated stomach fundus wall
16. Thus, with the device 10 invaginated in this fashion,
movement of the cardiac notch of the patient’s stomach
towards the patient’'s diaphragm is restricted, thereby the
cardia is prevented from sliding through the patient’s di-
aphragm opening into the patient's thorax 20 and the
supporting pressure against the patient’s cardia sphinc-
ter muscle exerted from the patient’s abdomen is main-
tained

[0059] The body 13 is inflatable and adapted to be in-
flated with a gel or fluid. A fluid or gel receiving member
for receiving fluid to inflate said movement restriction de-
vice may be provided. Alternatively, the body 13 includes
a homogenous material and be a solid body. Alternative-
ly, the body 13 includes an outer wall in the form of an
enclosure wall defining a chamber. The outer wall may
be rigid, elastic or flexible. Where the outer wall is rigid,
it is rigid enough to maintain non-deformed when subject
to forces created by stomach movements.

[0060] The body 13 of the movement restriction device
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10 can be affixed to the wall 16a of the fundus 16 in a
number of different ways. In the embodiment shown in
Fig. 1A, the device 10 is invaginated in the fundus stom-
ach wall from outside the stomach. After invagination, a
first fixation device consisting of a number of stomach-
to-stomach sutures or staples 22a is applied to keep the
invagination in tact in the short term. This allows the
growth of human tissue to keep the invagination intact
over the long term.

[0061] There may optionally be a second fixation de-
vice consisting of a number of sutures or staples 22b that
are provided between the wall 16a of the fundus 16 and
the wall 24a of the oesophagus 24 to hold the device 10
in said position between the patient’s diaphragm 18 and
atleast a portion of the lower part of the invaginated stom-
ach fundus wall 16a. Thus, the device 10 is affixed in this
position by this second fixation apparatus. A direct or
indirect affixation of the device 10 to the diaphragm mus-
cle 18 or associated muscles may be provided. As an
alternative, a direct or indirect affixation of the device 10
to the oesophagus His can be provided. Alternatively, or
additionally, there may be a third fixation device in the
form of sutures or staples 22c¢ provided between the wall
16a of the fundus 16 and the diaphragm 18 to hold the
device 10 in said position.

[0062] Figure 1B shows an embodiment substantially
similar to the one shown in Figure 1A. In figure 1B the
body 13 and invagination are, in addition to the affixation
22, fixed by means of sutures and/or staples 22c between
the reflux body 13 and the diaphragm 18, to hold the
device in position above the cardia 14.

[0063] Figure 1C shows another embodiment substan-
tially similar to the one shown in figure 1A. In figure 1C
the reflux treatment device is held in place by stomach-
to-stomach sutures or staplers 22a that connects the wall
16a of the fundus 16 to the wall 16a of the fundus 16. In
addition the reflux treatment device 10 is held in place
by sutures 22b or staplers from the wall 16 of the fundus
16a to the wall of the esophagus 24a, and by sutures or
staples from the wall of the fundus 16a to the diaphragm.
[0064] An alternative embodiment of an apparatus 17
for the treatment of reflux disease in accordance with the
invention is depicted in Fig. 2A. This embodiment is, in
many aspects, similar to the one described above with
reference to Fig. 1A-C. Thus, a movement restriction de-
vice 10 is shown implanted in a human patient and in-
vaginated in the fundus. However, in the embodiment
shown in Fig. 2A, the device 10 is invaginated from the
inside of the stomach, instead of from outside of the stom-
ach, as in Fig. 1A-C. The movement restriction device
10 comprises a body 13 adapted to rest against a portion
of the inside wall of the stomach fundus wall 16 in a po-
sition between the patient’s diaphragm 18 and at least a
portion of the lower part of the invaginated stomach fun-
dus wall 16. In this embodiment, the body 13 is situated
above the cardia area 14 of a standing human or animal
mammal patient. The body 13 of the device 10 is shaped
to rest against the wall 16a of the fundus 16, and further,
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has an outer surface 15 suitable to rest against this fun-
dus wall. Thus, with the device 10 invaginated in this
fashion as described above in connection with Fig. 1A,
movement of the cardiac notch of the patient’s stomach
towards the patient’s diaphragm is restricted, thereby the
cardia is prevented from sliding through the patient’s di-
aphragm opening into the patient’'s thorax 20 and the
supporting pressure against the patient’s cardia sphinc-
ter muscle exerted from the patient’s abdomen is main-
tained.

[0065] After invagination, a number of stomach-to-
stomach sutures or staples 33a comprising a first fixation
device are applied from inside the stomach 16 to keep
the invagination in tact in the short term. This allows the
growth of human tissue, keeping the invagination in tact
overthelongterm. Additional sutures or staples 22b com-
prising a second fixation device can be provided between
a wall portion 16b of the fundus 16 forming part of the
invagination of the device 10 and the wall 24a of the
oesophagus 24 to hold the device 10 in said position.
Similarly, a third fixation device in the form of sutures or
staples 22c can be provided between another wall portion
16¢ of the fundus 16 forming part of the invagination of
the device 10 and the diaphragm 18 to hold the device
10 in said position.

[0066] An alternative embodiment is shown in Figure
2B. This embodiment is in many aspects similar to the
one described with reference to Fig 2A. However, here
the sutures and staples 22b and 33a are all connected
to the fixator of the reflux treatment device 10. This em-
bodiment lacks stomach-to-diaphragm sutures or sta-
ples.

[0067] Analternative an apparatus 19 for the treatment
of reflux disease is depicted in Fig. 3A. This alternative
is in many aspects similar to the ones described above
with reference to Figs. 1A-C and 2A-B. Thus, amovement
restriction device 10 is shown implanted in a human pa-
tient. The device 10 comprises a body 13 adapted to rest
against a portion of the stomach fundus wall 16 in a po-
sition between the patient’s diaphragm 18 and stomach
fundus wall 16. However, in this alternative, the device
10 is not invaginated in the stomach 16. Instead, the af-
fixation of the device 10 comprises an attachment struc-
ture 10a, preferably a net like-structure that is adapted
to be in contact with the fundus stomach wall 16a to pro-
mote the growth of human tissue to secure long term
placement of the reflux disease treatment device at-
tached to the stomach wall. In the short term, a first fix-
ation device in the form of sutures or staples 44a may be
provided between the attachment structure 10a and the
fundus wall 16a to keep the attachment structure 10a in
place.

[0068] The attachment structure 10a may be adapted
for a second fixation device in the form of sutures or sta-
ples 44b that are provided between the wall 16a of the
fundus 16 and the wall 24a of the oesophagus 24 to hold
the device 10 in said position between the patient’s dia-
phragm 18 and stomach fundus wall 16. Similarly, the

10

15

20

25

30

35

40

45

50

55

16

attachment structure 10a may also be adapted for a third
fixation device in the form of sutures or staples 44c that
are provided between the wall 16a of the fundus 16 and
the diaphragm 18, again, to hold the device 10 in said
position.

[0069] An alternative embodiment is shown in Figure
3B. This embodiment is in many aspects similar to the
one described with reference to Fig 3A. In this embodi-
ment, the reflux treatment device 10 is, like in figure 2A-
B invaginated from the inside of the stomach. The attach-
ment structure 10a is positioned on the wall 16a of the
fundus 16 above and around the invagination created by
the reflux treatment device 10.

[0070] A alternative embodiment of an apparatus 21
for treatment of reflux disease in accordance with the
invention is depicted in Fig. 4A. This embodiment is in
many aspects similar to the one described above with
reference to Fig. 1A-C. In Fig. 4A, a view of a device 10
for treatment of reflux disease in accordance with the
invention is shown implanted in a human patient. In Fig.
4A, the movement restriction device 10 is again invagi-
nated in the fundus 16. The device 10 comprises a body
13 having an outer surface 15 suitable for resting against
a portion of the outside wall 16a of the stomach fundus
wall 16 in a position between the patient’s diaphragm 18
and at least a portion of the lower part of the invaginated
stomach fundus wall 16. The body 13 is shaped to rest
against the outside wall 16a of the fundus 16. Thus, with
the device 10 invaginated in this fashion, movement of
the cardiac notch of the patient’'s stomach towards the
patient’s diaphragm is restricted, thereby the cardia is
prevented from sliding through the patient’s diaphragm
opening into the patient’s thorax 20 and the supporting
pressure against the patient’s cardia sphincter muscle
exerted from the patient’s abdomen is maintained.
[0071] Inthe embodiment of Fig. 4A, as in the embod-
iment of Fig. 1A, after invagination of the device 10 in the
fundus 16, a first fixation device consisting of a number
of stomach-to-stomach sutures or staples 22a is applied
to keep the invagination in tactin the short term. A second
fixation device consisting of a number of sutures or sta-
ples 22b is provided to hold the device 10 in said position
between the patient’s diaphragm 18 and atleast a portion
of the lower part of the invaginated stomach fundus wall
16. Additionally, a third fixation device in the form of su-
tures or staples 22c may be provided between the wall
16a of the fundus 16 and the diaphragm 18, again, to
hold the device 10 in said position.

[0072] Inthe embodiment depicted in Fig. 4A, the size
of the movement restriction device 10 can be regulated
while being implanted. The device 10 is associated with
a hydraulic reservoir 52 connected to the device 10 by a
lead 52b, whereby a non-invasive regulation can be per-
formed by manually pressing the reservoir 52. The device
10is, inturn, connected to one or more smaller chambers
10b.

[0073] Furthermore, the embodiment above may alter-
natively be used to also treat obesity. The apparatus may,
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in this embodiment, be adapted to treat obesity by using
the volume of the movementrestriction body 13 to contain
a fluid, and further using one or more smaller chambers
10b connected to the body 13 with a pump to be filled
with fluid to stretch the fundus wall to create satiety. The
small chambers 10b are also adapted to be invaginated
to in the fundus stomach wall, and when filled with fluid,
an expansion occurs that results in human sensor feed-
back creating satiety. By placing the small hydraulic res-
ervoir/pump subcutaneously in the patient, the patient is
able to pump hydraulic fluid to fill the small chambers to
feel full on request.

[0074] An alternative embodiment is shown in figure
4B. This embodiment is substantially similar to the one
shown in figure 4A but differs in how the reflux treatment
device 10 and chambers 10b are controlled. Here, the
chambers 10b are not controlled by a subcutaneous
pump but a powered internal control unit 56. The internal
control unit 56 comprises means for the patient to control
the device 10 in how it shall be used regarding treatment
of reflux and/or obesity. It may also comprise means of
supplying power to the device.

[0075] Theinternal control unit 56 may comprise a bat-
tery 70, an electric switch 72, a motor/pump 44, a reser-
voir 52, an injection port 1001. An energy transmission
device 34 with a remote control is adapted for controlling
and powering the device. The items being selected de-
pending on the circumstances, e.g. if the device is elec-
trically, hydraulically, pneumatically or mechanically op-
erated.

[0076] The control unitmay receive inputfrom any sen-
sor 76, specially a pressure sensor. Any type of sensor
may be supplied. The internal control unit 56 preferable
includes intelligence in forms of a FPGA or MCU or ASIC
or any other circuit, component or memory (For a more
extensive description see below under "system").
[0077] Figure 4C shows essentially the same as figure
4A with the difference that there is one small chamber
10b instead of two small chambers as in 4A. Figure 4C
shows the small chamber 10b in its empty state whereas
figure 4D shows the small chambers 10b when it has
been filled and enlarged to create satiety.

[0078] Yetan alternative embodiment of an apparatus
23 for the treatment of reflux disease in accordance with
the invention is depicted in Fig. 5A. This embodiment is,
again, in many aspects similar to the one described
above with reference to Fig. 1A-C. Thus, as in the em-
bodiment of Fig. 1A, a movement restriction device 10,
which is invaginated in the fundus, is comprised of a body
13 having an outer surface 15 suitable for resting against
a portion of the outside wall 16a of the stomach fundus
wall 16 in a position between the patient’s diaphragm 18
and at least a portion of the lower part of the invaginated
stomach fundus wall 16. The body 13 of the device 10 is
shaped to rest against the outside wall 16a of the fundus
16 and has a generally smooth outer surface 15 suitable
for resting against this fundus wall. And, again, after in-
vagination of the device 10 in the fundus 16, afirst fixation
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device consisting of a number of stomach-to-stomach
sutures or staples 22a is applied to keep the invagination
in tact in the short term. A second fixation device con-
sisting of a number of sutures or staples 22b applied be-
tween the wall 16a of the fundus 16 and the wall 24a of
the oesophagus 24 is provided to hold the device 10 in
said position.

[0079] Inthe alternative embodiment shown in Fig. 5A,
the apparatus 23 further comprises a stimulation device
26 for sending out stimulation pulses adapted to stimulate
the cardia muscle to further close the cardia to addition-
ally prevent reflux disease. The apparatus 23 comprises
at least one conductor 26a and at least one electrode
26b adapted to receive the stimulation pulses.

[0080] The stimulation device 26 preferably comprises
an electronic circuit and an energy source, which in the
preferred embodiment is provided in the device 10.
[0081] The stimulation device 26 preferably sends
stimulation pulses as a train of pulses, wherein the pulse
train is adapted to be repeated with a time break in be-
tween, the break extending the break between each
pulse in the pulse train.

[0082] Figure 5B shows essentially the same embod-
iment as in figure 5A, with the addition of an internal con-
trol unit 56, a remote control 28 and an external energy
transmission device 34. The internal control unit 56 is
connected to the stimulation device with a power lead
56b.The internal control unit 57 may comprise a battery
70 and an electric switch 72 and other components de-
scribed below under "system".

[0083] The reflux disease treatment device 10 can, in
accordance with one embodiment of the present inven-
tion, be formed as a generally egg shaped body, as is
shown in Fig. 6A. The reflux disease treatment device
10 can, in accordance with another embodiment of the
present invention, also be formed as an egg or sphere
shaped body with an indent in its middle, as is shown in
Fig. 6B. The reflux disease treatment device 10 can, in
accordance with yet another embodiment of the present
invention, further be formed as a slightly bentegg shaped
body as shown in Fig. 6C.

[0084] The reflux disease treatment device 10 can, in
accordance with a further embodiment of the present in-
vention, be formed as a generally spherically-shaped
body, as shown in Fig. 6D.

[0085] Asdiscussedabove,therefluxtreatmentdevice
10 is fixed in a position which is above the esophagus in
a standing patient. To enable this, one embodiment of
the reflux treatment shown in Figure 7 comprises a fixator
10d that may, for example, serve as an attachment point
for sutures or staples. The fixator may be aloop oraridge
with or without holes or have any other shape that makes
it suitable for fixating the reflux treatment device 10.
[0086] Figure 8 show an embodiment of the reflux
treatment device 10 where it is adjustable by a hydraulic
means, and 10e is an injection port where hydraulic fluid
can be in order to expand the device. Alternatively, in
one embodiment the reflux treatment device 10 can be
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inflated from a small size to a larger size during a surgical
procedure where it is advantageous that the device is
initially of small size, for example during a laparoscopic
procedure. In such an embodiment, any filling material,
solid, liquid or gas many injected trough the injection port
10e in order for the reflux treatment device 10 to achieve
its final shape.

[0087] Figure 9 shows anembodimentwhere the reflux
treatment device 10 has a sunken ridge 10f adapted to
being held with a surgical tool. This is to be used, for
example, during a surgical procedure when the reflux
treatment device is implanted.

[0088] When the reflux disease treatment device 10 is
generally spherical, whereby it can be made to wholly or
partly encompass the esophagus, the inner diameter D
of the reflux disease treatment device 10, is preferably
such that it can encompass the esophagus and at least
a part of the fundus so that the device does not rest di-
rectly against the wall of the esophagus when implanted.
[0089] The movement restriction device 10 may take
any form that enables the device 10 to rest in a position
in which movement of the cardiac notch of the patient’s
stomach towards the patient’s diaphragm is restricted,
thereby the cardia is prevented from sliding through the
patient’s diaphragm opening into the patient’s thorax and
the supporting pressure against the patient's cardia
sphincter muscle exerted from the patient’'s abdomen is
maintained

System

[0090] Anenergyandoperation system, generally des-
ignated 28, to be incorporated in the apparatus according
to the invention, will now be described with reference to
Figs. 10-27.

[0091] The system 28 shown in Fig. 10 comprises an
internal energy source in the form of an implanted energy
transforming device 30 adapted to supply energy con-
suming components of the reflux disease treatment ap-
paratus with energy via a power supply line 32. An ex-
ternal energy transmission device 34 includes a wireless
remote control transmitting a wireless signal, which is
received by a signal receiver which maybe incorporated
in the implanted energy transforming device 30, or be
separate. The implanted energy transforming device 30
transforms energy from the signal into electric energy
which is supplied via the power supply line 32.

[0092] The system 28 of Fig. 10 is shown in a more
generalized block diagram form in Fig. 11, wherein the
patient’s skin 36, generally shown by a vertical line, sep-
arates the interior of the patient 29 to the right of the line
from the exterior to the left of the line.

[0093] Fig. 11 shows a simplified block diagram show-
ing the movement restriction device 10, the energy trans-
forming device 30 powering the device 10 via power sup-
ply line 32, and the external energy transmission device
34.

[0094] Fig. 12 shows an embodiment of the invention
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identical to that of Fig. 11, except that a reversing device
in the form of an electric switch 38 operable by polarized
energy also is implanted in the patient 29 for reversing
the device 10. The wireless remote control of the external
energy transmission device 34 transmits a wireless sig-
nal that carries polarized energy and the implanted en-
ergy transforming device 30 transforms the wireless po-
larized energy into a polarized current for operating the
electric switch 38. When the polarity of the current is shift-
ed by the implanted energy transforming device 30 the
electric switch 38 reverses the function performed by the
device 10.

[0095] Fig. 13 shows an embodiment of the invention
identical to that of Fig. 11, except thatan operation device
40 implanted in the patient for regulating the reflux dis-
ease treatment device 10 is provided between the im-
planted energy transforming device 30 and the device
10. This operation device can be in the form of a motor
40, such as an electric servomotor. The motor 40 is pow-
ered with energy from the implanted energy transforming
device 30, as the remote control of the external energy
transmission device 34 transmits a wireless signal to the
receiver of the implanted energy transforming device 30.
[0096] Fig. 14 shows an embodiment of the invention
identical to that of Fig. 11, except that it also comprises
an operation device is in the form of an assembly 42
including a motor/pump unit 78 and a fluid reservoir 46
is implanted in the patient. In this case the device 10 is
hydraulically operated, i.e. hydraulic fluid is pumped by
the motor/pump unit 44 from the fluid reservoir 46 through
a conduit 48 to the device 10 to operate the device, and
hydraulic fluid is pumped by the motor/pump unit 44 back
from the device 10 to the fluid reservoir 46 to return the
device 10 to a starting position. The implanted energy
transforming device 30 transforms wireless energy into
a current, for example a polarized current, for powering
the motor/pump unit 44 via an electric power supply line
50.

[0097] Instead of a hydraulically operated movement
restriction device 10, it is also envisaged that the opera-
tion device comprises a pneumatic operation device. In
this case, pressurized air can be used for regulation and
the fluid reservoir is replaced by an air chamber and the
fluid is replaced by air.

[0098] In all of these embodiments the energy trans-
forming device 30 may include a rechargeable accumu-
lator like a battery or a capacitor to be charged by the
wireless energy and supplies energy for any energy con-
suming part of the apparatus.

[0099] The external energy transmission device 34 is
preferably wireless and may include a remotely control-
led control device for controlling the device 10 from out-
side the human body.

[0100] Such a control device may include a wireless
remote control as well as a manual control of any im-
planted part to make contact with by the patient’s hand
most likely indirect for example a button to press placed
under the skin.
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[0101] Fig. 15 shows an embodiment of the invention
comprising the external energy transmission device 34
with its wireless remote control, the device 10, in this
case hydraulically operated, and the implanted energy
transforming device 30, and further comprising a hydrau-
lic fluid reservoir 52, a motor/pump unit 44 and an revers-
ing device in the form of a hydraulic valve shifting device
54, all implanted in the patient. Of course the hydraulic
operation could easily be performed by just changing the
pumping direction and the hydraulic valve may therefore
be omitted. The remote control may be a device sepa-
rated from the external energy transmission or included
in the same. The motor of the motor/pump unit 44 is an
electric motor. In response to a control signal from the
wireless remote control of the external energy transmis-
sion device 34, the implanted energy transforming device
30 powers the motor/pump unit 44 with energy from the
energy carried by the control signal, whereby the mo-
tor/pump unit 44 distributes hydraulic fluid between the
hydraulic fluid reservoir 52 and the device 10. The remote
control of the external energy transmission device 34
controls the hydraulic valve shifting device 54 to shift the
hydraulic fluid flow direction between one direction in
which the fluid is pumped by the motor/pump unit 44 from
the hydraulic fluid reservoir 52 to the device 10 to operate
the device 10, and another opposite direction in which
the fluid is pumped by the motor/pump unit 44 back from
the device 10 to the hydraulic fluid reservoir 52 to return
the device 10 to a starting position.

[0102] Fig. 16 shows an embodiment of the invention
identical to that of Fig. 15, except that an internal control
unit 56 controlled by the wireless remote control of the
external energy transmission device 34, an accumulator
58 and a capacitor 60 also are implanted in the patient.
The internal control unit 56 arranges storage of electric
energy received from the implanted energy transforming
device 30 in the accumulator 58, which supplies energy
to the device 10. In response to a control signal from the
wireless remote control of the external energy transmis-
sion device 34, the internal control unit 56 either releases
electric energy from the accumulator 58 and transforms
the released energy via power lines 62 and 64, or directly
transforms electric energy from the implanted energy
transforming device 30 via a power line 66, the capacitor
60, which stabilizes the electric current, a power line 68
and the power line 64, for the operation of the device 10.
[0103] The internal control unit is preferably program-
mable from outside the patient’s body. In a preferred em-
bodiment, the internal control unit is programmed to reg-
ulate the device 10 to stretch the stomach according to
a pre-programmed time-schedule or to input from any
sensor sensing any possible physical parameter of the
patient or any functional parameter of the device.
[0104] In accordance with an alternative, the capacitor
60 in the embodiment of Fig. 16 may be omitted. In ac-
cordance with another alternative, the accumulator 58 in
this embodiment may be omitted.

[0105] Fig. 17 shows an embodiment of the invention
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identical to that of Fig. 10, except that a battery 70 for
supplying energy for the operation of the device 10 and
an electric switch 72 for switching the operation of the
device 10 also are implanted in the patient. The electric
switch 72 is operated by the energy supplied by the im-
planted energy transforming device 30 to switch from an
off mode, in which the battery 70 is not in use, to an on
mode, in which the battery 70 supplies energy for the
operation of the device 10.

[0106] Fig. 18 shows an embodiment of the invention
identical to that of Fig. 16, except that an internal control
unit 56 controllable by the wireless remote control of the
external energy transmission device 34 also is implanted
in the patient. In this case, the electric switch 72 is oper-
ated by the energy supplied by the implanted energy
transforming device 30 to switch from an off mode, in
which the wireless remote control is prevented from con-
trolling the internal control unit 56 and the battery is not
in use, to a standby mode, in which the remote control
is permitted to control the internal control unit 56 to re-
lease electric energy from the battery 70 for the operation
of the device 10.

[0107] Fig. 19 shows an embodiment of the invention
identical to that of Fig. 17, except that an accumulator 58
is substituted for the battery 70 and the implanted com-
ponents are interconnected differently. In this case, the
accumulator 58 stores energy from the implanted energy
transforming device 30. In response to a control signal
from the wireless remote control of the external energy
transmission device 34, the internal control unit 56 con-
trols the electric switch 72 to switch from an off mode, in
which the accumulator 58 is not in use, to an on mode,
in which the accumulator 58 supplies energy for the op-
eration of the device 10.

[0108] Fig. 20 shows an embodiment of the invention
identical to that of Fig. 18, except that a battery 70 also
isimplanted in the patient and the implanted components
are interconnected differently. In response to a control
signal from the wireless remote control of the external
energy transmission device 34, the internal control unit
56 controls the accumulator 58 to deliver energy for op-
erating the electric switch 72 to switch from an off mode,
in which the battery 70 is not in use, to an on mode, in
which the battery 70 supplies electric energy for the op-
eration of the device 10.

[0109] Alternatively, the electric switch 72 may be op-
erated by energy supplied by the accumulator 58 to
switch from an off mode, in which the wireless remote
control is prevented from controlling the battery 70 to
supply electric energy and is not in use, to a standby
mode, in which the wireless remote control is permitted
to control the battery 70 to supply electric energy for the
operation of the device 10.

[0110] It should be understood that the switch should
be interpreted in its broadest embodiment. This means
an FPGA or a DA converter or any other electronic com-
ponent or circuit may switch power on and off preferably
being controlled from outside the patient’s body or by an
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internal control unit.

[0111] Fig. 21 shows an embodiment of the invention
identical to that of Fig. 17, except that a motor 40, a me-
chanical reversing device in the form of a gear box 74,
and an internal control unit 56 for controlling the gear box
74 also are implanted in the patient. The internal control
unit 56 controls the gear box 74 to reverse the function
performed by the device 10 (mechanically operated).
Even simpler is to switch the direction of the motor elec-
tronically.

[0112] Fig. 22 shows an embodiment of the invention
identical to that of Fig. 20 except that the implanted com-
ponents are interconnected differently. Thus, in this case,
the internal control unit 56 is powered by the battery 70
when the accumulator 58, suitably a capacitor, activates
the electric switch 72 to switch to an on mode. When the
electric switch 72 is in its on mode the internal control
unit 56 is permitted to control the battery 70 to supply, or
not supply, energy for the operation of the device 10.
[0113] Fig. 23 schematically shows conceivable com-
binations of implanted components of the apparatus for
achieving various communication options. Basically,
there are the device 10, the internal control unit 56, motor
or pump unit 44, and the external energy transmission
device 34 including the external wireless remote control.
As already described above the wireless remote control
transmits a control signal which is received by the internal
control unit 56, which in turn controls the various implant-
ed components of the apparatus.

[0114] A feedback device, preferably in the form of a
sensor 76, may be implanted in the patient for sensing a
physical parameter of the patient, such as a contraction
wave in the oesophagus informing the patient is eating.
The internal control unit 56, or alternatively the external
wireless remote control of the external energy transmis-
sion device 34, may control the device 10 in response to
signals from the sensor 76. A transceiver may be com-
bined with the sensor 76 for sending information on the
sensed physical parameter to the external wireless re-
mote control. The wireless remote control may comprise
a signal transmitter or transceiver and the internal control
unit 56 may comprise a signal receiver or transceiver.
Alternatively, the wireless remote control may comprise
a signal receiver or transceiver and the internal control
unit 56 may comprise a signal transmitter or transceiver.
The above transceivers, transmitters and receivers may
be used for sending information or data related to the
device 10 from inside the patient’s body to the outside
thereof.

[0115] Alternatively, the sensor 76 may be arranged
to sense a functional parameter of the device 10.
[0116] Where the motor/pump unit 44 and battery 70
for powering the motor/pump unit 44 are implanted, the
battery 70 may be equipped with a transceiverfor sending
information on the condition of the battery 70. To be more
precise, when charging a battery or accumulator with en-
ergy feed back information related to said charging proc-
essis sentand the energy supply is changed accordingly.
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[0117] Fig. 24 shows an alternative embodiment
wherein the device 10 is regulated from outside the pa-
tient's body. The system 28 comprises a movement re-
strictiondevice 10 connected to a battery 70 via a subcu-
taneous switch 80. Thus, the regulation of the device 10
is performed non-invasively by manually pressing the
subcutaneous switch, whereby the operation of the de-
vice 10 is switched on and off. It will be appreciated that
the shown embodiment is a simplification and that addi-
tional components, such as an internal control unit or any
other part disclosed in the present application can be
added to the system.

[0118] Fig. 25 shows an alternative embodiment,
wherein the system 28 comprises a movement restriction
device 10 in fluid connection with a hydraulic fluid reser-
voir 52. Non-invasive regulation is performed by manu-
ally pressing the hydraulic reservoir connected to the de-
vice 10.

[0119] A further embodiment of a system to be incor-
porated in the apparatus according to the invention com-
prises a feedback device for sending information from
inside the patient’'s body to the outside thereof to give
feedback information related to at least one functional
parameter of the movement restriction device or appa-
ratus or a physical parameter of the patient, thereby op-
timizing the performance of the apparatus.

[0120] One preferred functional parameter of the de-
vice is correlated to the transfer of energy for charging
the internal energy source.

[0121] In Fig. 26, an arrangement is schematically il-
lustrated for supplying an accurate amount of energy to
a system 28 implanted in a patient, whose skin 36 is
indicated by a vertical line. Amovementrestriction device
10 is connected to an implanted energy transforming de-
vice 30, likewise located inside the patient, preferably
just beneath the patient’s skin 36. Generally speaking,
the implanted energy transforming device 30 may be
placed in the abdomen, thorax, muscle fascia (e.g. in the
abdominal wall), subcutaneously, or at any other suitable
location. The implanted energy transforming device 30
is adapted to receive wireless energy E transmitted from
an external energy source 34a provided in the external
energy transmission device 34 located outside the pa-
tient’s skin 36 in the vicinity of the implanted energy trans-
forming device 30.

[0122] As is well known in the art, the wireless energy
E may generally be transferred by means of any suitable
Transcutaneous Energy Transfer (TET) device, such as
adevice including a primary coil arranged in the external
energy source 34a and an adjacent secondary coil ar-
ranged in the implanted energy transforming device 30.
When an electric current is fed through the primary coil,
energy inthe form of avoltageis induced in the secondary
coil which can be used to operate a movement restriction
device, e.g. after storing the incoming energy in an en-
ergy storing device or accumulator, such as a battery or
a capacitor. However, the present invention is generally
not limited to any particular energy transfer technique,
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TET devices or energy storing devices, and any kind of
wireless energy may be used.

[0123] The amount of energy received inside the body
to the device may be compared with the energy used by
the device. The term used by the device is then under-
stood to include also energy stored by the device. The
amount of transferred energy can be regulated by means
of an external control unit 34b controlling the external
energy source 34a based on the determined energy bal-
ance, as described above. In order to transfer the correct
amount of energy, the energy balance and the required
amount of energy can be determined by means of an
internal control unit 56 connected to the reflux disease
treatmentdevice 10. The internal control unit 56 may thus
be arranged to receive various measurements obtained
by suitable sensors or the like, not shown, measuring
certain characteristics of the r10, somehow reflecting the
required amount of energy needed for proper operation
of the device 10. Moreover, the current condition of the
patient may also be detected by means of suitable meas-
uring devices or sensors, in order to provide parameters
reflecting the patient’s condition. Hence, such character-
istics and/or parameters may be related to the current
state of the device 10, such as power consumption, op-
erational mode and temperature, as well as the patient’s
condition reflected by, e.g., body temperature, blood
pressure, heartbeats and breathing.

[0124] Furthermore, an energy storing device or accu-
mulator 58 may optionally be connected to the implanted
energy transforming device 30 for accumulating received
energy for later use by the device 10. Alternatively or
additionally, characteristics of such an accumulator, also
reflecting the required amount of energy, may be meas-
ured as well. The accumulator may be replaced by a bat-
tery, and the measured characteristics may be related to
the current state of the battery, such as voltage, temper-
ature, efc. In order to provide sufficient voltage and cur-
renttothe device 10, and also to avoid excessive heating,
itis clearly understood that the battery should be charged
optimally by receiving a correct amount of energy from
the implanted energy transforming device 30, i.e., nottoo
little or too much. The accumulator may also be a capac-
itor with corresponding characteristics.

[0125] For example, battery characteristics may be
measured on a regular basis to determine the current
state of the battery, which then may be stored as state
information in a suitable storage means in the internal
control unit 56. Thus, whenever new measurements are
made, the stored battery state information can be updat-
ed accordingly. In this way, the state of the battery can
be "calibrated" by transferring a correct amount of ener-
gy, so as to maintain the battery in an optimal condition.
[0126] Thus, the internal control unit 56 is adapted to
determine the energy balance and/or the currently re-
quired amount of energy, (either energy per time unit or
accumulated energy) based on measurements made by
the above-mentioned sensors or measuring devices on
the reflux disease treatment device 10, or the patient, or
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an energy storing device if used, or any combination
thereof. The internal control unit 56 is further connected
to an internal signal transmitter 82, arranged to transmit
a control signal reflecting the determined required
amount of energy, to an external signal receiver 34c con-
nected to the external control unit 34b. The amount of
energy transmitted from the external energy source 34a
may then be regulated in response to the received control
signal.

[0127] Alternatively, sensor measurements can be
transmitted directly to the external control unit 34b where-
in the energy balance and/or the currently required
amount of energy can be determined by the external con-
trol unit 34b, thus integrating the above-described func-
tion of the internal control unit 56 in the external control
unit 34b. In that case, the internal control unit 56 can be
omitted and the sensor measurements are supplied di-
rectly to the internal signal transmitter 82 which sends
the measurements over to the external signal receiver
34c and the external control unit 34b. The energy balance
and the currently required amount of energy can then be
determined by the external control unit 34b based on
those sensor measurements.

[0128] Hence, the present solution employs the feed
back of information indicating the required energy, which
is more efficient than previous solutions because it is
based on the actual use of energy that is compared to
the received energy, e.g. with respect to the amount of
energy, the energy difference, or the energy receiving
rate as compared to the energy rate used by the device
10. The device 10 may use the received energy either
for consuming or for storing the energy in an energy stor-
age device or the like. The different parameters dis-
cussed above would thus be used if relevant and needed
and then as a tool for determining the actual energy bal-
ance.

[0129] However, such parameters may also be needed
per se for any actions taken internally to specifically op-
erate the device.

[0130] The internal signal transmitter 82 and the exter-
nal signal receiver 34c may be implemented as separate
units using suitable signal transfer means, such as radio,
IR (Infrared) or ultrasonic signals. Alternatively, the inter-
nal signal transmitter 82 and the external signal receiver
34c may be integrated in the implanted energy transform-
ing device 30 and the external energy source 34a, re-
spectively, so as to convey control signals in a reverse
direction relative to the energy transfer, basically using
the same transmission technique. The control signals
may be modulated with respect to frequency, phase or
amplitude.

[0131] To conclude, the energy supply arrangement
illustrated in Fig. 26 may operate basically in the following
manner. The energy balance is first determined by the
internal control unit 56. A control signal reflecting the re-
quired amount of energy is also created by the internal
control unit 56, and the control signal is transmitted from
the internal signal transmitter 82 to the external signal
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receiver 34c. Alternatively, the energy balance can be
determined by the external control unit 34b instead de-
pending on the implementation, as mentioned above. In
that case, the control signal may carry measurement re-
sults from various sensors. The amount of energy emitted
from the external energy source 34a can then be regu-
lated by the external control unit 34b, based on the de-
termined energy balance, e.g. inresponse to the received
control signal. This process may be repeated intermit-
tently at certain intervals during ongoing energy transfer,
or may be executed on a more or less continuous basis
during the energy transfer.

[0132] The amount of transferred energy cangenerally
be regulated by adjusting various transmission parame-
ters in the external energy source 34a, such as voltage,
current, amplitude, wave frequency and pulse character-
istics.

[0133] A method is thus provided for controlling trans-
mission of wireless energy supplied to an electrically op-
erable reflux disease treatment device implanted in a pa-
tient. The wireless energy E is transmitted from an ex-
ternal energy source located outside the patient and is
received by an internal energy receiver located inside
the patient, the internal energy receiver being connected
to the device 10 for directly or indirectly supplying re-
ceived energy thereto. An energy balance is determined
between the energy received by the internal energy re-
ceiver and the energy used for the device 10. The trans-
mission of wireless energy E from the external energy
source is then controlled based on the determined energy
balance.

[0134] A system is also provided for controlling trans-
mission of wireless energy supplied to an electrically op-
erable movement restriction device 10 implanted in a pa-
tient. The system is adapted to transmit the wireless en-
ergy E from an external energy source located outside
the patient which is received by an implanted energy
transforming device located inside the patient, the im-
planted energy transforming device being connected to
the device 10 for directly or indirectly supplying received
energy thereto. The system is further adapted to deter-
mine an energy balance between the energy received
by the implanted energy transforming device and the en-
ergy used for the device 10, and control the transmission
of wireless energy E from the external energy source,
based on the determined energy balance.

[0135] The functional parameter of the device is cor-
related to the transfer of energy for charging the internal
energy source.

[0136] In yet an alternative embodiment, the external
source of energy is controlled from outside the patient’'s
body to release electromagnetic wireless energy, and
released electromagnetic wireless energy is used for op-
erating the device 10.

[0137] In another embodiment, the external source of
energy is controlling from outside the patient’'s body to
release non-magnetic wireless energy, and released
non-magnetic wireless energy is used for operating the
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device 10.

[0138] Thoseskilledinthe artwillrealize thatthe above
various embodiments according to Figs. 14-26 could be
combined in many different ways. For example, the elec-
tric switch 38 operated polarized energy could be incor-
porated in any of the embodiments of Figs. 12, 15-21,
the hydraulic valve shifting device 54 could be incorpo-
rated in the embodiment of Fig. 24, and the gear box 74
could be incorporated in the embodiment of Fig. 33. It
should be noted that the switch simply could mean any
electronic circuit or component.

[0139] Wireless transfer of energy for operating the
movement restriction device 10 has been described to
enable non-invasive operation. It will be appreciated that
the device 10 can be operated with wire bound energy
as well. One such example is shown in Fig. 26, wherein
an external switch 84 is interconnected between the ex-
ternal energy source 34a and an operation device, such
as an electric motor regulating the device 10, by means
of power lines 86 and 88. An external control unit 34b
controls the operation of the external switch to effect
proper operation of the device 10.

Hydraulic or pneumatic powering

[0140] Figs. 28-31 show in more detail block diagrams
of four different ways of hydraulically or pneumatically
powering a movement restriction device according to the
invention.

[0141] Fig. 28 shows a system for treating reflux dis-
ease as described above with. The system comprises a
device 10 and further a separate regulation reservoir 46,
a one way pump 44 and an alternate valve 54.

[0142] Fig. 29 shows the device 10 and afluid reservoir
46. By moving the wall of the regulation reservoir or
changing the size of the same in any other different way,
the adjustment of the device may be performed without
any valve, just free passage of fluid any time by moving
the reservoir wall.

[0143] Fig. 30 shows the device 10, a two way pump
44 and the regulation reservoir 46.

[0144] Fig. 31 shows a block diagram of a reversed
servo system with a first closed system controlling a sec-
ond closed system. The servo system comprises a reg-
ulation reservoir 46 and a servo reservoir 90. The servo
reservoir 90 mechanically controls a movement restric-
tion device 10 via a mechanical interconnection 94. The
device 10 has an expandable/contactable cavity. This
cavity is preferably expanded or contracted by supplying
hydraulic fluid from the larger adjustable reservoir 92 in
fluid connection with the device 10. Alternatively, the cav-
ity contains compressible gas, which can be compressed
and expanded under the control of the servo reservoir 90.

[0145] The servo reservoir 90 can also be part of the
device itself.
[0146] In one embodiment, the regulation reservoir is

placed subcutaneous under the patient’s skin and is op-
erated by pushing the outer surface thereof by means of
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a finger. This reflux disease treatment system is illustrat-
ed in Figs 32-c. In Fig. 31, a flexible subcutaneous reg-
ulation reservoir 46 is shown connected to a bulge
shaped servo reservoir 90 by means of a conduit 48. This
bellow shaped servo reservoir 90 is comprised in a flex-
ible movement restriction device 10. In the state shown
in Fig. 32, the servo reservoir 90 contains a minimum of
fluid and most fluid is found in the regulation reservoir
46. Due to the mechanical interconnection between the
servo reservoir 90 and the device 10, the outer shape of
the device 10 is contracted, i.e., it occupies less than its
maximum volume. This maximum volume is shown with
dashed lines in the figure.

[0147] Fig. 32 shows a state wherein a user, such as
the patient in with the device is implanted, presses the
regulation reservoir 46 so that fluid contained therein is
brought to flow through the conduit 48 and into the servo
reservoir 90, which, thanks to its bellow shape, expands
longitudinally. This expansion in turn expands the device
10 so that it occupies its maximum volume, thereby
stretching the stomach wall (not shown), which it con-
tacts.

[0148] Theregulationreservoir 46 is preferably provid-
ed with means 46a for keeping its shape after compres-
sion. This means, which is schematically shown in the
figure, will thus keep the device 10 in a stretched position
also when the user releases the regulation reservoir. In
this way, the regulation reservoir essentially operates as
an on/off switch for the reflux disease treatment system.
[0149] An alternative embodiment of hydraulic or
pneumatic operation will now be described with reference
to Figs. 33 and 34. The block diagram shown in Fig. 33
comprises with a first closed system controlling a second
closed system. The first system comprises a regulation
reservoir 46 and a servo reservoir 90. The servo reservoir
90 mechanically controls a larger adjustable reservoir 92
via a mechanical interconnection 94. A movement re-
striction device 10 having an expandable/contactable
cavity is in turn controlled by the larger adjustable reser-
voir 92 by supply of hydraulic fluid from the larger adjust-
able reservoir 92 in fluid connection with the device 10.
[0150] An example of this embodiment will now be de-
scribed with reference to Fig. 34. Like in the previous
embodiment, the regulation reservoir is placed subcuta-
neous underthe patient’s skin and is operated by pushing
the outer surface thereof by means of a finger. The reg-
ulation reservoir 46 is in fluid connection with a bellow
shaped servo reservoir 90 by means of a conduit 48. In
the first closed system 46, 48, 90 shown in Fig. 32a, the
servo reservoir 90 contains a minimum of fluid and most
fluid is found in the regulation reservoir 46.

[0151] Theservoreservoir 90 is mechanically connect-
ed to a larger adjustable reservoir 92, in this example
also having a bellow shape but with a larger diameter
than the servo reservoir 90. The larger adjustable reser-
voir 92 is in fluid connection with the device 10. This
means that when a user pushes the regulation reservoir
46, thereby displacing fluid from the regulation reservoir
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46 to the servo reservoir 90, the expansion of the servo
reservoir 90 will displace a larger volume of fluid from the
larger adjustable reservoir 92 to the device 10. In other
words, in this reversed servo, a small volume in the reg-
ulation reservoir is compressed with a higher force and
this creates a movement of a larger total area with less
force per area unit.

[0152] Like in the previous embodiment described
above with reference to Figs. 32a-c, the regulation res-
ervoir 46 is preferably provided with means 46a for keep-
ing its shape after compression. This means, which is
schematically shown in the figure, will thus keep the de-
vice 10 in a stretched position also when the user releas-
es the regulation reservoir. In this way, the regulation
reservoir essentially operates as an on/off switch for the
reflux disease treatment system.

[0153] In Fig. 35, a flow chart illustrating steps per-
formed when implanting a device in accordance with the
present invention. First in a step 102, an opening is cut
in the abdominal wall. Next, in a step 104 an area around
the stomach is dissected. Thereupon, in a step 106 at
least one movementrestriction device inaccordance with
the invention is placed in contact with the stomach wall,
in particular the fundus wall. The stomach wall is then
sutured in a step 108.

Method for the restoration of the location of the cardia
and the fundus

[0154] Figure 36 shows how an instrument 200 having
at least one flexible part 201 is introduced into the es-
ophagus 24 of a patient that is suffering from a hiatal
hernia 202 where a part of the esophagus 24 and fundus
16 that is supposed to be located below the diaphragm
18 has moved through the hiatus opening 18a to a posi-
tion above the diaphragm 18.

[0155] In figure 37 it is shown how, in a subsequent
step, a member 203 having a larger cross sectional area
than said instrument 200 is released from the instrument
200. The member 203 is adapted as to have a cross-
sectional that is larger than the opening of the cardia 14.
This can be achieved by radial expansion of the member
203. The instrument 200 is then pushed in a distal direc-
tion so that the cardia 14 and the fundus 16, or part of
fundus 16, incorrectly located above diaphragm 18, slide
through the hiatus opening 18a back to a correct position
below the diaphragm 18.

[0156] Figure 38 shows an alternative method to the
one shown in Fig. 37 which is an embodiment of the in-
vention. In many aspects, this figure is similar to fig 37.
In figure 38, the instrument 200 is adapted to release a
balloon member 204 at the end 205 of the instrument
200 in the lower part of the stomach 206, and using the
balloon member 204 to push the instrument 200 against
the lower wall part of the stomach 207 so that the cardia
14 and the fundus 16 or part of fundus 16 slide through
the hiatus opening 18a to a position below the diaphragm
18.
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[0157] Figure 39 shows yet an alternative method
which is an embodiment of the invention. Again, this fig-
ure is in many aspects similar to fig 37. However, in figure
39 the method involves attaching the member 203 to the
wall of the stomach 207 by a fixation 208. As described
above the instrument is then pushed in a distal direction
so the cardia 14 and the fundus 16 or, part of fundus 16,
slides below the diaphragm 18.

[0158] Figure 40 shows how the fundus 16 and cardia
14 is located in a position below the diaphragm 18 after
having been pushed through the hiatal opening 18a by
the instrument 200.

[0159] Figure 41 shows asubsequent step of the meth-
od. After the fundus 16 and cardia 14 has been pushed
into its correct position below the diaphragm 18, the wall
of the fundus 16a is affixed to the lower part of the
oesophagus 24. This is carried out by using a member
209 in the proximal part 205 of the instrument 200 which
is capable of providing sutures or staples 210. The fixa-
tion hinders the movement of the cardia 14 and the fun-
dus 16 to a postion above the diaphragm 18.

[0160] Other methods according to the invention are
briefly described below.

[0161] A method of treating reflux disease of a patient
comprises the step of implanting a reflux disease treat-
ment system according to the invention into the patient’s
body.

[0162] A method of using the system for treating reflux
disease according to the invention comprises the step of
regulating the device postoperatively to prevent reflux.
[0163] A method for surgically placing a movement re-
striction device according to the invention in a patient
comprises the steps of cutting an opening in the abdom-
inal wall of the patient, dissecting the area around the
stomach, placinga movement restriction device attached
to the stomach wall, and suturing the stomach wall.
[0164] A method of using a reflux disease treatment
system, postoperatively controlled from outside the body,
regulating the device, comprises the steps of filling out a
volume attached to a part of the stomach wall, and reg-
ulating the device from outside the patient’s body to affect
the reflux of the patient.

[0165] A method of using a movement restriction de-
vice comprises the steps of filling out a volume in a first
part of the stomach wall by placing a first part of the de-
vice, filling out a volume in a second part of the stomach
wall by placing a second part of the device, and regulating
the devices from outside the patient’s body to affect the
reflux of the patient.

[0166] A method of treating reflux disease in a patient
comprises the steps of inserting a needle or a tube like
instrument into the abdomen of the patient’s body, using
the needle or tube like instrument to fill the patient’s ab-
domen with gas thereby expanding the abdominal cavity,
placing at least two laparoscopic trocars in the patient’s
body, inserting a camera through one of the laparoscopic
trocars into the patient’s abdomen, inserting at least one
dissecting tool through one of said at least two laparo-
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scopic trocars and dissecting an intended placement ar-
ea of at least one portion of the stomach of the patient,
placing a movement restrictiondevice according to the
invention on the stomach fundus wall, invaginating the
device in the stomach fundus wall, suturing the stomach
wall to itself to keep the device in place, suturing the
fundus of the stomach towards the lower part of the
oesophagus, and preventing the cardia to slide up
through the diaphragm into the thorax. Using the method
and device as described herein will provide a treatment
of Gastroesophageal Reflux Disease which is very effec-
tive and which does not suffer from complications such
as damaging of tissue and undesired migration of non
tissue into tissue.

[0167] The filling body of the device can be adapted to
be pushed or pulled through a trocar for laparoscopic
use, where the trocar has a diameter that is smaller than
the relaxed diameter of the body. The filling body can
include an outer wall and a hollow gas filled inner part
that allow the body to pass through the trocar. Alterna-
tively, the filling body can include an outer wall and a
hollow fluid filled inner part that allow the body to pass
through the trocar. In this latter case, the fluid can be a
gel. Thefilling body can further include multiple parts that
can be inserted into the trocar, and that can then be put
together into one unitary piece inside the patient’s body,
allowing the filling body to pass through the trocar. The
filling body can include an outer wall and a hollow com-
pressed inner part that is filled with a fluid or gel after
insertion into the patient’s body. The can further include
an injection port that can be used to fill the filling body
with a fluid after insertion into the patient’s body through
the injection port.

[0168] The filling body of the device can be an elastic
compressible material, allowing the filling body to pass
through the trocar. The filling body can be made from a
material that is softer than 25 shure, or even 15 shure.
[0169] The filling body can also include an outer wall
substantially taking the shape of a ball. The filling body
can also include at least one holding device adapted to
be used for pushing or pulling the filling body through a
trocar for laparoscopic use. The holding device can be
adapted to hold a prolongation of the device that is adapt-
ed to be held by a surgical instrument. The holding device
can also hold atread or band inserted through the holding
device. The holding device can also be at least partly
placed inside the outer wall of the filling body. The filling
body of the device can preferably has a size that is larger
than the intestinal outlet from the stomach, to avoid ileus
if the ball, as a complication, should enter into the stom-
ach. Preferably, the body has a smallest outer diameter
between 30 mm and 40 mm or larger. Preferably, the
body has a smallest outer circumference between 30 mm
and 150 mm.

[0170] Preferred embodiments of a device for treating
reflux disease, a system comprising a device for treating
reflux disease, and a method according to the invention
have been described. A person skilled in the art realizes
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that these could be varied within the scope of the ap-
pended claims. Thus, although the different features
have been described in specific embodiments, it will be
appreciated that they can be combined in different con-
figurations when applicable. For example, although hy-
draulic control has been described in association with
the device configuration of Fig. 4A-B, it can also be ap-
plied to the device configurations of Figs. 2A-B and 3A-B.
[0171] It is important that the implanted reflux treat-
ment device is firmly kept in place in the stomach wall in
which it is invaginated. To this end, the reflux treatment
device can be provided with one or more through holes
adapted for receiving sutures or staples used for fixation
of the invagination. Such an embodiment is shown in Fig.
42, where the reflux treatment device 10 is provided with
a row of holes 10i provided on a protruding flange-like
protrusion on the reflux treatment device. In this embod-
iment, the row of holes extend along the longitudinal axis
of the reflux treatment device.

[0172] Fig. 43 illustrates how sutures 314 are provided
so that they run through the stomach wall 12a and
through the holes 10i. In this way, the reflux treatment
device is fixed in place in the pouch created from the
stomach wall and will thus be prevented from sliding.
[0173] Although a plurality of holes is illustrated in the
Fig. 42, it will be appreciated that one single hole is suf-
ficient to obtain improved fixation of the reflux treatment
device 10.

[0174] Fig. 44 illustrates a reflux treatment device pro-
vided with an inlet port 10h. The reflux treatment device
is invaginated in the stomach wall and the inlet port 10h
is available for connection to a tube or the like from the
abdominal area of the patient.

[0175] Fig. 45 illustrates an invaginated reflux treat-
ment device wherein, instead of an inlet port, a fixed tube
10g extends into the abdominal area of the patient.
[0176] Fig. 46 is a figure similar to Fig. 44 but also
illustrating tunneling of a connection tube 10g in the stom-
ach wall between the inlet port 10h and the reflux treat-
ment device 10.

[0177] It has been shown that the shape of the reflux
treatment device can take many different forms. It will be
appreciated that also the material of the reflux treatment
device can vary. It is preferred that the reflux treatment
device is provided with a coating, such as a Parylene,
polytetrafluoroethylene (PTFE), or polyurethane coating,
or a combination of such coatings, i.e., a multi-layer coat-
ing. This coating or multi-layer coating improves the prop-
erties of the reflux treatment device, such as its resist-
ance to wear.

[0178] In one embodiment, the reflux treatment device
comprises aninflatable device expandable to an expand-
ed state. In this case, the inflatable device is provided
with aninlet portfor a fluid and is adapted to be connected
to a gastroscopic instrument. This embodiment will now
be described in detail with reference to Figs. 47a-47d.
[0179] An inflatable reflux treatment device in its non-
expanded state is shown in Fig. 47a. It is essentially a
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balloon-like, deflated device 10 having an inlet port 10h.
In this state, the inflatable device has a diameter of a few
millimeters at the most, allowing it to be inserted into the
stomach through the esophagus of the patient by means
of a gastroscopic, tube-like instrument 600, depicted in
figure 47b. The instrument comprises an outer sleeve
600a and an inner sleeve 600b which can be displaced
longitudinally relatively to the outer sleeve. The inner
sleeve is provided with a cutter in the form of a cutting
edge 615 at the 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.

[0180] When the instrument reaches a stomach wall,
see Fig. 47c, the inner sleeve is brought forward from its
positionin the outer sleeve and into contact with the stom-
ach wall 12a. The cutting edge 615 of the inner sleeve
then cuts a hole in the stomach wall so as to allow sub-
sequent insertion of the reflux treatment device 10 into
and through this hole, see Fig. 47d. In order to push the
reflux treatment 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
deflated reflux treatment device 10 out from a position in
the inner sleeve, this position being shown in Fig. 47b,
to a position outside of the inner sleeve, this being shown
in Fig. 47d.

[0181] In order to protect the deflated reflux treatment
device 10 from the cutting edge 615 of the inner sleeve,
a further protective sleeve (not shown) can be provided
around the reflux treatment device.

[0182] An intraluminar method of invaginating a reflux
treatment device 10 on the outside of the stomach wall
12a will now be described with reference to Figs. 48a-i.
Initially, an instrument 600, preferably a gastroscopic in-
strument, is inserted into the mouth of the patient, see
Fig. 48a. The instrument comprises an injection device
601, 602 forinjecting either fluid or a device into the stom-
ach of the patient. The instrument 600 further comprises
a control unit 606 adapted for controlling the operation
of the instrument. To this end, the control unit 606 com-
prises one or more steering devices, in the embodiment
shown in the figure in the form of two joysticks 603 and
two control buttons 604. A display 605 is provided for
displaying the image provided by a camera (not shown)
arranged at the outer end of the elongated member 607,
see Figs. 48e-i. The camera may be assisted by a light
source (not shown).

[0183] The instrument is further inserted into the es-
ophagus and into the stomach of the patient, see Fig.
48b. By means of the instrument 600, a hole 12b is cre-
ated in the wall of the stomach 12. To this end, the in-
strument is provided with one or more cutters 615 at the
distal end thereof, for example in the way described
above with reference to Figs. 47a-d. These cutters can
of course be designed in differentways, such as atoothed
drum cutter rotating about the center axis of the tube-like
instrument. The instrument 600 is hollow providing a
space for the reflux treatment device 10 in its deflated
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state.

[0184] Aftercuttingahole inthe stomach wall, the distal
end of the instrument 600 is inserted into and through
the hole 12b so that it ends up outside the stomach wall
12a. This is shown in Fig. 48c, showing a side view of
the stomach 12, and Fig. 48d, which is a sectional view
through the stomach of Fig. 48¢ taken along the lines Vd
- Vd. The deflated reflux treatment device 10 is then in-
serted in the abdominal area.

[0185] The instrument 600 is adapted to create a
"pocket" or "pouch" on the outside of the stomach 12
around the hole 12b in the stomach wall. Such an instru-
ment and the method of providing the pouch will now be
described.

[0186] Figs. 48e-ishow a gastroscopic or laparoscopic
instrument for invaginating a reflux treatment device 10
in the stomach wall 12a of the patient by creating a pouch
of stomach wall 12a material in which the reflux treatment
device is placed. The instrument, generally designated
600, and which may comprise the features described
above with reference to Figs. 47a-d, comprises an elon-
gated 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
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 stom-
ach wall 12a.

[0187] The stomach penetration device or cutter 615
is provided on the elongated member 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 introduc-
tion of the elongated member 607 through the hole. The
stomach penetration device 615 could be adapted to be
operable for retracting said stomach penetration device
615 after the stomach fundus wall 12a has been pene-
trated, for not further damaging tissue within the body.
The instrument further comprises a special holding de-
vice 609 provided on the elongated member 607 on the
proximal side to the penetration device 615.

[0188] The elongated member further comprises an
expandable member 611 which is adapted to be expand-
ed after the elongated member has penetrated the stom-
ach wall 12a and thereby assist in the creation of a cavity
or pouch adapted to hold the reflux treatment device 610.
The expandable member 611 may comprise an inflatable
circular balloon provided circumferentially around the
distal end portion of the flexible elongated member 607.
[0189] The method steps when invaginating the reflux
treatment device will now be described in detail. After the
instrument 600 has been inserted into the stomach 12,
the stomach penetration device 615 is placed into contact
with the stomach wall 12a, see Fig. 48e. The stomach
penetration device or cutter 615 is then brought to create
the hole 12b in the stomach wall, whereafter at least the
expandable member 611 is brought through the hole 12b
in the stomach wall. The special holding device 609 is in
this step brought to a holding state wherein it expands
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radially so as to form an essentially circular abutment
surface to the stomach wall 12a, see Fig. 48f. In this way,
the insertion of the stomach penetration device 615 and
the expandable member 611 through the hole 12ain the
stomach wall is limited to the position shown in Fig. 48f.
[0190] Theexpandable member611isthenexpanded.
In the case the expandable member comprises a balloon
or the like, air or other fluid is injected into it.

[0191] The partofthe elongated member 607 compris-
ing the expandable member 611 is then retracted in the
proximal direction, as indicated by the arrow in Fig. 48g,
thereby pulling the stomach wall 612 into a basket like
structure created by the special holding device 609.
[0192] A suturing or stapling device 608 is further pro-
vided, 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 or pouch by
means of stomach to stomach sutures or staples 14.
[0193] In a further step, illustrated in Fig. 48h, an in-
flatable reflux treatment device 10 is placed inits deflated
state in the basket like structure. The reflux treatment
device 10 is then inflated to its inflated or expanded state,
see Fig. 48i. This inflation of the reflux treatment device
10 can be accomplished by injecting a fluid or a gel into
the deflated reflux treatment device. It can also be ac-
complished by injecting a material which is allowed to
cure, thereby forming a solid device 10. Thus, the reflux
treatment device 10 shown in Figs. 48h and 48i can il-
lustrate either a balloon-like device which is subsequently
filled with fluid or gel or alternatively a material which is
simply injected into the basket like structure formed by
the stomach wall 12a.

[0194] The fluid whichis used tofill the reflux treatment
device 10 could be any suitable fluid suitable to fill the
inflatable 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
polyurethane.

[0195] In order to minimize or entirely eliminate leak-
age, the fluid is iso-tonic, i.e., it has the same osmolarity
as human body fluids. Another way of preventing diffu-
sion is to provide a fluid which comprises large molecules,
such as iodine molecules.

[0196] The stomach-to-stomach sutures or staples are
preferably 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
reflux treatment device attached to the stomach wall.
[0197] After the inflatable device 10 has been inflated,
partly or fully, the inlet port 10b (not shown in Figs. 48h
and 48i) of the reflux treatment device 10, is sealed and
the instrument 600 is retracted from the hole 12b, which
is subsequently closed in some suitable way, such as by
means of the instrument 600. The instrument is then re-
moved from the stomach 600 and the inflatable device
10 in its inflated or expanded state is invaginated by a
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stomach wall portion of the patient on the outside of the
stomach wall. During one or more of the above described
steps, the stomach may be inflated with gas, preferably
by means of the gastroscopic instrument.

[0198] Thereflux treatmentdevice 10 described above
with reference to Figs. 48a-i has been described as an
inflatable reflux treatment device. It will be appreciated
that is also can be an elastic reflux treatment device with
an elasticity allowing compression so as to be inserted
into a gastroscopic instrument and which expands to an
expanded state after leaving the instrument.

[0199] The apparatus for treating reflux can have the
additional functionality of treating obsesity. In such an
embodiment, the reflux treatment device may be a vol-
ume filling device that fills a volume of the stomach and
thereby creating satiety. An embodiment having this
function is shown in Fig. 49, wherein a combined reflux
treatment device and obesity treatment device 310 is in-
vaginated in the stomach wall close to and at least par-
tially above the patient’s cardia 14 when the patient is in
a standing position and is fixed to a position above the
cardia area 14c by a fixation, such as sutures or staples
22. For example a direct or indirect fixation to the dia-
phragm muscle or associated muscles may be provided.
As an alternative a direct or indirect fixation to the es-
ophagus above and close to the angle of His can be pro-
vided. In this alternative embodiment, the combined de-
vice 310 rests in a position against stomach wall of the
fundus when implanted and which also fills a volume
above the cardia area 14c between the cardia and the
diaphragm muscle so that the cardia is prevented from
slipping up into the thorax cavity, whereby reflux disease
is prevented.

[0200] Such a combined device 310 may be used for
keeping electronics and/or an energy source and/or hy-
draulic fluid. Hydraulic fluid from that device may be dis-
tributed to several smaller inflatable device areas to vary
the stretching area from time to time avoiding any pos-
sible more permanent stretching effect of the stomach
wall. Even mechanically several stretching areas may be
used.

Combination reflux treatment device - stretching device

[0201] In an alternative embodiment, which is shown
in Fig. 50, the volume of an inflatable reflux treatment
device 310 may be in fluid connection with one or more
preferably smaller inflatable devices or chambers 10b.
These chambers are adapted to communicate with fluid
or air being moved between the chambers.

[0202] Thus, the large chamber 310 is adapted to, with
its main volume to be a reflux treatment device for reduc-
ing the size of the food cavity and for treating reflux dis-
ease and the one or several small chambers are adapted
to function as the inflatable devices to treat obesity,
wherein the main chamber is adapted to communicate
with fluid or air to the small chambers causing a stretching
effectin the stomach wall thereby further treating obesity.
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[0203] Fig51 show an embodimentwith a combination
of a volume filling device invaginated in the central or
lower portion of the stomach and a stretching device in-
vaginated in the upper portion or fundus of the patient’s
stomach. These two devices serve to treat obesity.
[0204] The volume filling device 399 fills a volume of
the stomach creating satiety. The stretching device
stretches the wall of the stomach. This stretches the tis-
sue setting off a endogenous signaling that creates sa-
tiety. This mimics the stretching effect of filling the stom-
ach with food. Thus, in Fig. 51 there is shown an adjust-
able volume filling device 399, which is invaginated in
the stomach wall of a patient’s stomach 312. Additionally,
an adjustable stretching device 350 with the previously
described function is invaginated in the stomach fundus
wall of the patient. It is preferred that the volume filling
device 399 is substantially larger than the stretching de-
vice 350.

[0205] The volumefilling device 399 and the stretching
device 350 can be adapted to treat reflux. In one embod-
iment, the volume filling device and the stretching device
are positioned to prevent the cardia 14 from slipping up-
wards trough the opening of the hernia 18a to a position
above the diaphragm 18.

[0206] The volumefilling device 399 and the stretching
device 350 are in fluid communication with each other
via afirst fluid tube 352, in which a pump 354 is provided.
The pump 354 is under the control from an energy trans-
forming device 330, which is adapted to supply the pump
350 with energy via a power supply line 356. The energy
transforming device 330 is also connected to a sensor
319 provided in the esophagus of the patient so that food
intake can be detected.

[0207] The reflux treatment device 10 and the stretch-
ing device 350 are also in fluid communication with each
other via a second fluid tube 358, which preferably has
asmaller cross-sectional area than the first fluid tube 352.
[0208] The operation of this arrangement is as follows.
The volume filling device 399 functions as in the above
described embodiments, i.e., it reduces the size of the
food cavity of the patient's stomach 12. Additionally,
when the stretching device 350 is enlarged by pumping
fluid from the volumefilling device 10 and to the stretching
device 350 by means of the pump 354, the stomach fun-
dus wall is stretched, creating a feeling of satiety for the
patient. Thus, for example when food intake is detected
by means of the sensor 319, fluid is automatically
pumped into the stretching device 350 to increase the
feeling of satiety and thereby limit the food intake.
[0209] When fluid has been injected into the stretching
device 350, the internal pressure therein is higher than
the internal pressure in the reflux treatment device 399.
This difference in pressure will create a flow of fluid in
the second, preferably narrower tube 358 from the
stretching device 350 to the reflux treatment device 399.
The flow rate will be determined by among other things
the difference in pressure and the cross-sectional area
of the second tube 358. It is preferred that the second
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tube is so dimensioned, that the pressures in the volume
filing device 399 and the stretching device 350 will return
to equilibrium after 3 hours after fluid has been injected
into the stretching device 350 to create the feeling of sa-
tiety.

[0210] In this embodiment, the function of the second
tube 358 is to allow fluid to return from the stretching
device 350 to the volume filling device 399. It will be ap-
preciated that this function also can be performed by the
pump 354 in the first tube 352 and that the second tube
358 then can be omitted.

Method for placing an reflux treatment device on the in-
side of the stomach wall:

[0211] In the following a method and an instrument for
placing a reflux treatment device on the inside of the
stomach wall will be described.

The invagination instrument of the present invention is
shown in Fig. 52a-h generally designated 630, comprises
an elongated tube member 632 similar to the elongated
member 607 described above with reference to Figs.
48a-i. Thus, it can be connected to a control unit 606,
see Fig. 48a. The invagination instrument 630 further
comprises a perforated suction portion 634, which pref-
erably is elongated. The suction portion 634 exhibits a
plurality of small holes 636, into which air will be sucked
by providing suction in the tube member 632. This suction
effect will be used to create a "pocket" or "pouch” in a
part of a stomach wall, generally designated 12a.

In other words, when the tip of the suction portion 634 is
pressed against the stomach wall 12a, see Fig. 52a, a
small recess will be formed therein. When the suction
portion 634 is further pressed against the stomach wall
12a, see Fig. 52b, a larger recess will be formed. The
part of the stomach wall 12a that forms the recess will,
due to the suction effect, adhere to the suction portion
634 of the invagination instrument 630. As the suction
portion 634 is further pressed into the stomach wall 12a,
see Fig. 52c, a deeper recess will be formed until the
entire suction portion 634 is embedded in the recess, see
Fig. 52d.

Therim of the recess will at this stage be fixated by means
of fixation elements 638 and the suction portion be re-
moved from the instrument, see Fig. 52e. A compressed
elastic reflux treatment device 10 will subsequently be
inserted into the recess, see Fig. 52f, for example in the
way described above with reference to Fig. 47d. This
compressed reflux treatment device is then expanded to
its final shape, see Fig. 52g, where after the pouch is
sealed by suturing or stapling by means of the fixations
elements, see Fig. 52h.

All the alternatives described above with reference to
Figs. 1-51 are also applicable to the embodiment de-
scribed with reference to Figs. 52a-1, i.e., to the embod-
iment where the reflux treatment device is invaginated
on the inside of the stomach wall.

[0212] Figs 53a-c show an instrument for creating an
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invagiation of the wall of the stomach that can either be
placed on the outside of the wall of the stomach or on
the inside of the wall of the stomach depending if the
reflux treatment device is place on the inside or the out-
side of the wall. The instrument uses vacuum to such a
portion of the wall of the stomach into the cup of the in-
strument.

[0213] It has been described how the reflux treatment
device 10 is invaginated in the stomach wall by means
of a gastroscopic instrument. The gastroscopic instru-
ment can be used for either placing the reflux treatment
device on the outside of the wall of the stomach as shown
in figure 1A or on the inside of the stomach as shown in
figure 2A. In the latter case, the instruments will be used
to make an incision in the wall of the stomach from the
inside of the stomach.

[0214] It will be appreciated that abdominal operation
methods can be used as well. Such methods will now be
described in with reference to Figs. 54-55. In figure 54 it
is shown how the stomach is accessed by creating an
incision 380 n the abdomen of the patient. In figure 55 it
is shown how an instrument 381 is inserted into the ab-
domen ofthe patient. Any of the instruments and methods
described can be selected an adapted for this purpose.
Thus, for example, the reflux treatment device can be
placed on the outside of the stomach as shown in figure
1A or on the inside as shown in figure 2A. In the later
case an incision is made in the wall of the stomach.
[0215] It is important that the implanted reflux treat-
ment device is firmly kept in place in the stomach wall in
which it is invaginated. To this end, the reflux treatment
device can be provided with one or more through holes
adapted for receiving sutures or staples used for fixation
of the invagination. Such an embodimentis shownin Fig.
42, where the reflux treatment device 10 is provided with
a row of holes 10i provided on a protruding flange-like
protrusion on the reflux treatment device. In this embod-
iment, the row of holes extend along the longitudinal axis
of the reflux treatment device.

[0216] Fig. 43 illustrates how sutures 314 are provided
so that they run through the stomach wall 12a and
through the holes 10i. In this way, the reflux treatment
device is fixed in place in the pouch created from the
stomach wall and will thus be prevented from sliding.
[0217] Although a plurality of holes is illustrated in the
Fig. 42, it will be appreciated that one single hole is suf-
ficient to obtain improved fixation of the reflux treatment
device 10.

[0218] Fig. 44 illustrates a reflux treatment device pro-
vided with an inlet port 10h. The reflux treatment device
is invaginated in the stomach wall and the inlet port 10h
is available for connection to a tube or the like from the
abdominal area of the patient.

[0219] Fig. 45 illustrates an invaginated reflux treat-
ment device wherein, instead of an inlet port, a fixed tube
10g extends into the abdominal area of the patient.
[0220] Fig. 46 is a figure similar to Fig. 44 but also
illustrating tunneling of a connection tube 10g in the stom-
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ach wall between the inlet port 10h and the reflux treat-
ment device 10.

[0221] It has been shown that the shape of the reflux
treatment device can take many different forms. It will be
appreciated that also the material of the reflux treatment
device can vary. It is preferred that the reflux treatment
device is provided with a coating, such as a Parylene,
polytetrafluoroethylene (PTFE), or polyurethane coating,
or a combination of such coatings, i.e., a multi-layer coat-
ing. This coating or multi-layer coating improves the prop-
erties of the reflux treatment device, such as its resist-
ance to wear.

[0222] In one embodiment, the reflux treatment device
comprises aninflatable device expandable to an expand-
ed state. In this case, the inflatable device is provided
with aninlet portfor a fluid and is adapted to be connected
to a gastroscopic instrument. This embodiment will now
be described in detail with reference to Figs. 47a-47d.
[0223] An inflatable reflux treatment device in its non-
expanded state is shown in Fig. 47a. It is essentially a
balloon-like, deflated device 10 having an inlet port 10h.
In this state, the inflatable device has a diameter of a few
millimeters at the most, allowing it to be inserted into the
stomach through the esophagus of the patient by means
of a gastroscopic, tube-like instrument 600, depicted in
figure 47b. The instrument comprises an outer sleeve
600a and an inner sleeve 600b which can be displaced
longitudinally relatively to the outer sleeve. The inner
sleeve is provided with a cutter in the form of a cutting
edge 615 at the 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.

[0224] When the instrument reaches a stomach wall,
see Fig. 47c, the inner sleeve is brought forward from its
position inthe outer sleeve and into contact with the stom-
ach wall 12a. The cutting edge 615 of the inner sleeve
then cuts a hole in the stomach wall so as to allow sub-
sequent insertion of the reflux treatment device 10 into
and through this hole, see Fig. 47d. In order to push the
reflux treatment 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
deflated reflux treatment device 10 out from a position in
the inner sleeve, this position being shown in Fig. 47b,
to a position outside of the inner sleeve, this being shown
in Fig. 47d.

[0225] In order to protect the deflated reflux treatment
device 10 from the cutting edge 615 of the inner sleeve,
a further protective sleeve (not shown) can be provided
around the reflux treatment device.

[0226] An intraluminar method of invaginating a reflux
treatment device 10 on the outside of the stomach wall
12a will now be described with reference to Figs. 48a-i.
Initially, an instrument 600, preferably a gastroscopic in-
strument, is inserted into the mouth of the patient, see
Fig. 48a. The instrument comprises an injection device
601, 602 for injecting either fluid or a device into the stom-
ach of the patient. The instrument 600 further comprises
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a control unit 606 adapted for controlling the operation
of the instrument. To this end, the control unit 606 com-
prises one or more steering devices, in the embodiment
shown in the figure in the form of two joysticks 603 and
two control buttons 604. A display 605 is provided for
displaying the image provided by a camera (not shown)
arranged at the outer end of the elongated member 607,
see Figs. 48e-i. The camera may be assisted by a light
source (not shown).

[0227] The instrument is further inserted into the es-
ophagus and into the stomach of the patient, see Fig.
48b. By means of the instrument 600, a hole 12b is cre-
ated in the wall of the stomach 12. To this end, the in-
strument is provided with one or more cutters 615 at the
distal end thereof, for example in the way described
above with reference to Figs. 47a-d. These cutters can
of course be designed in differentways, such as atoothed
drum cutter rotating about the center axis of the tube-like
instrument. The instrument 600 is hollow providing a
space for the reflux treatment device 10 in its deflated
state.

[0228] Aftercutting ahole inthe stomach wall, the distal
end of the instrument 600 is inserted into and through
the hole 12b so that it ends up outside the stomach wall
12a. This is shown in Fig. 48c, showing a side view of
the stomach 12, and Fig. 48d, which is a sectional view
through the stomach of Fig. 48c taken along the lines Vd
- Vd. The deflated reflux treatment device 10 is then in-
serted in the abdominal area.

[0229] The instrument 600 is adapted to create a
"pocket" or "pouch" on the outside of the stomach 12
around the hole 12b in the stomach wall. Such an instru-
ment and the method of providing the pouch will now be
described.

[0230] Figs.48e-i show a gastroscopic orlaparoscopic
instrument for invaginating a reflux treatment device 10
in the stomach wall 12a of the patient by creating a pouch
of stomach wall 12a material in which the reflux treatment
device is placed. The instrument, generally designated
600, and which may comprise the features described
above with reference to Figs. 47a-d, comprises an elon-
gated 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
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 stom-
ach wall 12a.

[0231] The stomach penetration device or cutter 615
is provided on the elongated member 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 introduc-
tion of the elongated member 607 through the hole. The
stomach penetration device 615 could be adapted to be
operable for retracting said stomach penetration device
615 after the stomach fundus wall 12a has been pene-
trated, for not further damaging tissue within the body.
The instrument further comprises a special holding de-
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vice 609 provided on the elongated member 607 on the
proximal side to the penetration device 615.

[0232] The elongated member further comprises an
expandable member 611 which is adapted to be expand-
ed after the elongated member has penetrated the stom-
ach wall 12a and thereby assist in the creation of a cavity
or pouch adapted to hold the reflux treatment device 610.
The expandable member 611 may comprise an inflatable
circular balloon provided circumferentially around the
distal end portion of the flexible elongated member 607.
[0233] The method steps when invaginating the reflux
treatment device will now be described in detail. After the
instrument 600 has been inserted into the stomach 12,
the stomach penetration device 615 is placed into contact
with the stomach wall 12a, see Fig. 48e. The stomach
penetration device or cutter 615 is then brought to create
the hole 12b in the stomach wall, whereafter at least the
expandable member 611 is brought through the hole 12b
in the stomach wall. 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. 48f. In this way,
the insertion of the stomach penetration device 615 and
the expandable member 611 through the hole 12a in the
stomach wall is limited to the position shown in Fig. 48f.
[0234] Theexpandable member611 isthen expanded.
In the case the expandable member comprises a balloon
or the like, air or other fluid is injected into it.

[0235] The part of the elongated member 607 compris-
ing the expandable member 611 is then retracted in the
proximal direction, as indicated by the arrow in Fig. 489,
thereby pulling the stomach wall 612 into a basket like
structure created by the special holding device 609.
[0236] A suturing or stapling device 608 is further pro-
vided, 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 or pouch by
means of stomach to stomach sutures or staples 14.
[0237] In a further step, illustrated in Fig. 48h, an in-
flatable reflux treatment device 10 is placed inits deflated
state in the basket like structure. The reflux treatment
device 10is theninflated to its inflated or expanded state,
see Fig. 48i. This inflation of the reflux treatment device
10 can be accomplished by injecting a fluid or a gel into
the deflated reflux treatment device. It can also be ac-
complished by injecting a material which is allowed to
cure, thereby forming a solid device 10. Thus, the reflux
treatment device 10 shown in Figs. 48h and 48i can il-
lustrate either a balloon-like device whichis subsequently
filled with fluid or gel or alternatively a material which is
simply injected into the basket like structure formed by
the stomach wall 12a.

[0238] The fluid which is used tofill the reflux treatment
device 10 could be any suitable fluid suitable to fill the
inflatable 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
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polyurethane.

[0239] In order to minimize or entirely eliminate leak-
age, the fluid is iso-tonic, i.e., it has the same osmolarity
as human body fluids. Another way of preventing diffu-
sion is to provide a fluid which comprises large molecules,
such as iodine molecules.

[0240] The stomach-to-stomach sutures or staples are
preferably 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
reflux treatment device attached to the stomach wall.
[0241] After the inflatable device 10 has been inflated,
partly or fully, the inlet port 10b (not shown in Figs. 48h
and 48i) of the reflux treatment device 10, is sealed and
the instrument 600 is retracted from the hole 12b, which
is subsequently closed in some suitable way, such as by
means of the instrument 600. The instrument is then re-
moved from the stomach 600 and the inflatable 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. During one or more of the above described
steps, the stomach may be inflated with gas, preferably
by means of the gastroscopic instrument.

[0242] Therefluxtreatmentdevice 10 described above
with reference to Figs. 48a-i has been described as an
inflatable reflux treatment device. It will be appreciated
thatis also can be an elastic reflux treatment device with
an elasticity allowing compression so as to be inserted
into a gastroscopic instrument and which expands to an
expanded state after leaving the instrument.

[0243] The apparatus for treating reflux can have the
additional functionality of treating obsesity. In such an
embodiment, the reflux treatment device may be a vol-
ume filling device that fills a volume of the stomach and
thereby creating satiety. An embodiment having this
function is shown in Fig. 49, wherein a combined reflux
treatment device and obesity treatment device 310 is in-
vaginated in the stomach wall close to and at least par-
tially above the patient’s cardia 14 when the patient is in
a standing position and is fixed to a position above the
cardia area 14c by a fixation, such as sutures or staples
22. For example a direct or indirect fixation to the dia-
phragm muscle or associated muscles may be provided.
As an alternative a direct or indirect fixation to the es-
ophagus above and close to the angle of His can be pro-
vided. In this alternative embodiment, the combined de-
vice 310 rests in a position against stomach wall of the
fundus when implanted and which also fills a volume
above the cardia area 14c between the cardia and the
diaphragm muscle so that the cardia is prevented from
slipping up into the thorax cavity, whereby reflux disease
is prevented.

[0244] Such a combined device 310 may be used for
keeping electronics and/or an energy source and/or hy-
draulic fluid. Hydraulic fluid from that device may be dis-
tributed to several smaller inflatable device areas to vary
the stretching area from time to time avoiding any pos-
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sible more permanent stretching effect of the stomach
wall. Even mechanically several stretching areas may be
used.

Combination reflux treatment device - stretching device

[0245] In an alternative embodiment, which is shown
in Fig. 50, the volume of an inflatable reflux treatment
device 310 may be in fluid connection with one or more
preferably smaller inflatable devices or chambers 10b.
These chambers are adapted to communicate with fluid
or air being moved between the chambers.

[0246] Thus, the large chamber 310 is adapted to, with
its main volume to be a reflux treatment device for reduc-
ing the size of the food cavity and for treating reflux dis-
ease and the one or several small chambers are adapted
to function as the inflatable devices to treat obesity,
wherein the main chamber is adapted to communicate
with fluid or air to the small chambers causing a stretching
effectin the stomach wall thereby further treating obesity.
[0247] Fig 51 show an embodiment with a combination
of a volume filling device invaginated in the central or
lower portion of the stomach and a stretching device in-
vaginated in the upper portion or fundus of the patient’s
stomach. These two devices serve to treat obesity.
[0248] The volume filling device 399 fills a volume of
the stomach creating satiety. The stretching device
stretches the wall of the stomach. This stretches the tis-
sue setting off a endogenous signaling that creates sa-
tiety. This mimics the stretching effect of filling the stom-
ach with food. Thus, in Fig. 51 there is shown an adjust-
able volume filling device 399, which is invaginated in
the stomach wall of a patient’s stomach 312. Additionally,
an adjustable stretching device 350 with the previously
described function is invaginated in the stomach fundus
wall of the patient. It is preferred that the volume filling
device 399 is substantially larger than the stretching de-
vice 350.

[0249] The volume filling device 399 and the stretching
device 350 can be adapted to treat reflux. In one embod-
iment, the volume filling device and the stretching device
are positioned to prevent the cardia 14 from slipping up-
wards trough the opening of the hernia 18a to a position
above the diaphragm 18.

[0250] The volume filling device 399 and the stretching
device 350 are in fluid communication with each other
via a first fluid tube 352, in which a pump 354 is provided.
The pump 354 is under the control from an energy trans-
forming device 330, which is adapted to supply the pump
350 with energy via a power supply line 356. The energy
transforming device 330 is also connected to a sensor
319 provided in the esophagus of the patient so that food
intake can be detected.

[0251] The reflux treatment device 10 and the stretch-
ing device 350 are also in fluid communication with each
other via a second fluid tube 358, which preferably has
asmaller cross-sectional area than the first fluid tube 352.
[0252] The operation of this arrangement is as follows.
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The volume filling device 399 functions as in the above
described embodiments, i.e., it reduces the size of the
food cavity of the patient's stomach 12. Additionally,
when the stretching device 350 is enlarged by pumping
fluid from the volumefilling device 10 and to the stretching
device 350 by means of the pump 354, the stomach fun-
dus wall is stretched, creating a feeling of satiety for the
patient. Thus, for example when food intake is detected
by means of the sensor 319, fluid is automatically
pumped into the stretching device 350 to increase the
feeling of satiety and thereby limit the food intake.
[0253] When fluid has been injected into the stretching
device 350, the internal pressure therein is higher than
the internal pressure in the reflux treatment device 399.
This difference in pressure will create a flow of fluid in
the second, preferably narrower tube 358 from the
stretching device 350 to the reflux treatment device 399.
The flow rate will be determined by among other things
the difference in pressure and the cross-sectional area
of the second tube 358. It is preferred that the second
tube is so dimensioned, that the pressures in the volume
filing device 399 and the stretching device 350 will return
to equilibrium after 3 hours after fluid has been injected
into the stretching device 350 to create the feeling of sa-
tiety.

[0254] In this embodiment, the function of the second
tube 358 is to allow fluid to return from the stretching
device 350 to the volume filling device 399. It will be ap-
preciated that this function also can be performed by the
pump 354 in the first tube 352 and that the second tube
358 then can be omitted.

Method for placing an reflux treatment device on the in-
side of the stomach wall:

[0255] In the following a method and an instrument for
placing a reflux treatment device on the inside of the
stomach wall will be described.

[0256] The invagination instrument described in Fig.
52a-1 generally designated 630, comprises an elongated
tube member 632 similar to the elongated member 607
described above with reference to Figs. 48a-i. Thus, it
can be connected to a control unit 606, see Fig. 48a. The
invagination instrument 630 further comprises a perfo-
rated suction portion 634, which preferably is elongated.
The suction portion 634 exhibits a plurality of small holes
636, into which air will be sucked by providing suction in
the tube member 632. This suction effect will be used to
create a "pocket" or "pouch” in a part of a stomach wall,
generally designated 12a.

[0257] In other words, when the tip of the suction por-
tion 634 is pressed against the stomach wall 12a, see
Fig. 52a, a small recess will be formed therein. When the
suction portion 634 is further pressed against the stom-
ach wall 12a, see Fig. 52b, alarger recess will be formed.
The part of the stomach wall 12a that forms the recess
will, due to the suction effect, adhere to the suction portion
634 of the invagination instrument 630. As the suction
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portion 634 is further pressed into the stomach wall 12a,
see Fig. 52c, a deeper recess will be formed until the
entire suction portion 634 is embedded inthe recess, see
Fig. 18d.

[0258] Therim of the recess will at this stage be fixated
by means of fixation elements 638 and the suction portion
be removed from the instrument, see Fig. 52e. A com-
pressed elastic reflux treatment device 10 will subse-
quently be inserted into the recess, see Fig. 52f, for ex-
ample in the way described above with reference to Fig.
47d. This compressed reflux treatment device is then ex-
panded to its final shape, see Fig. 52h, where after the
pouch is sealed by suturing or stapling by means of the
fixations elements, see Fig. 52i.

[0259] All the alternatives described above with refer-
ence to Figs. 1-51 are also applicable to the embodiment
described with reference to Figs. 52a-1, i.e., to the em-
bodiment where the reflux treatment device is invaginat-
ed on the inside of the stomach wall.

[0260] Figs 53a-c show an instrument for creating an
invagiation of the wall of the stomach that can either be
placed on the outside of the wall of the stomach or on
the inside of the wall of the stomach depending if the
reflux treatment device is place on the inside or the out-
side of the wall. The instrument uses vacuum to such a
portion of the wall of the stomach into the cup of the in-
strument.

[0261] It has been described how the reflux treatment
device 10 is invaginated in the stomach wall by means
of a gastroscopic instrument. The gastroscopic instru-
ment can be used for either placing the reflux treatment
device on the outside of the wall of the stomach as shown
in figure 1A or on the inside of the stomach as shown in
figure 2A. In the latter case, the instruments will be used
to make an incision in the wall of the stomach from the
inside of the stomach.

[0262] It will be appreciated that abdominal operation
methods can be used as well. Such methods will now be
described in with reference to Figs. 54-55.In figure 54 it
is shown how the stomach is accessed by creating an
incision 380 n the abdomen of the patient. In figure 55 it
is shown how an instrument 381 is inserted into the ab-
domen of the patient. Any of the instruments and methods
described can be selected an adapted for this purpose.
Thus, for example, the reflux treatment device can be
placed on the outside of the stomach as shown in figure
1A or on the inside as shown in figure 2A. In the later
case an incision is made in the wall of the stomach.

Claims

1. A laparoscopic instrument for invaginating a move-
ment restriction device in the stomach fundus wall
of a human patient for restricting the movement of
the cardiac notch towards the diaphragm for treating
reflux disease, the instrument comprising:
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an elongated member (632) having a proximal
end and a distal end and a diameter that is less
than that of a laparoscopic trocar so as to allow
the elongated member to be introduced, during
a laparoscopic operation, into the patient’s ab-
domen through the laparoscopictrocar and such
that the distal end reaches the patient’s stomach
fundus wall;

an elongated stomach pushing device (634) for
pushing the stomach fundus wall (12a) into the
stomach cavity to create a recess (12, 612) in
the stomach fundus wall, wherein the pushing
device comprises a plurality of suction openings
arranged to engage the stomach fundus wall of
the recess around the pushing device, and

a suturing device (613) adapted to fixate the
opening of the recess by means of sutures (614)
so as to at least partly invaginate the released
movement restriction device (10) in the recess,
said instrument being characterized in that it
further comprises an insertion device (618)
adapted to allow the movement restriction de-
vice to be introduced and released in the recess.

The instrument according to claim 1, comprising at
least one clamping device for holding the opening of
the recess clamping together stomach to stomach
in said opening, wherein the instrument is adapted
to place the atleast one clamping device at the open-
ing in such a way that it allows later suturing of the
opening.

The instrument according to claim 1-2, wherein the
instrument comprises an inflation device (618) for
inflating the movement restriction device before or
after the suturing.

The instrument according to claim 1, wherein the su-
turing device comprises a first and second suture
positioning member provided on the elongated
member situated in the stomach at the distal end
thereof, and wherein the instrument further compris-
es an operation device adapted to adjust the firstand
second suturing members in a position in which the
first and second suture positioning members are in
front of each other with the stomach wall on both
sides of the open end of the recess, and adapted to
suture the open end of the cup like portion of the
fundus wall with a row of stomach to stomach su-
tures.

The instrument according to claim 1-4, wherein the
suturing device comprises an operable re-loadable
multi-suturing device (613), which is reloadable with
sutures from outside of the patient’s body and which
is adapted to suture an open end of the recess of
the fundus wall with a row of stomach to stomach
sutures, wherein the row of sutures comprises two
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or more sutures or staples to be sutured simultane-
ously.

The instrument according to claim 1-5, wherein the
suturing device comprises multiple sutures for sutur-
ing a plurality of sutures simultaneously.

The instrument according to claim 1-6, wherein the
plurality of suction openings are distributed along a
periphery of the elongated stomach pushing device.

Patentanspriiche

1.

Laparoskopisches Instrument zur Invagination einer
Bewegungsrestriktionsvorrichtung in der Magenfun-
duswand eines menschlichen Patienten zur Begren-
zung der Bewegung der Kardiaverengung zum
Zwerchfell zur Behandlung von Refluxkrankheit, wo-
bei das Instrument das Folgende umfasst:

ein langgestrecktes Element (632) mit einem
proximalen Ende und einem distalen Ende und
einem Durchmesser, der kleiner als der eines
laparoskopischen Trokars ist, damit das lang-
gestreckte Element wahrend einer laparoskopi-
schen Operation in das Abdomen des Patienten
durch den laparoskopischen Trokar eingefihrt
werden kann, und so dass das distale Ende die
Magenfunduswand des Patienten erreicht;
eine langgestreckte Magenschiebevorrichtung
(634) zum Schieben der Magenfunduswand
(12a) in die Magenhdhle zur Erzeugung einer
Vertiefung (12, 612) in der Magenfunduswand,
wobei die Schiebevorrichtung eine Vielzahl von
Saugéffnungen umfasst, die dazu angeordnet
ist, die Magenfunduswand der Vertiefung umdie
Schiebevorrichtung in Eingriff zu nehmen,

und

eine Nahvorrichtung (613), die zur Fixierung der
Offnung der Vertiefung mit Nahten (614) ausge-
legtist, um die freigegebene Bewegungsrestrik-
tionsvorrichtung (10) in der Vertiefung zumin-
dest teilweise zu invaginieren, wobei das Instru-
ment dadurch gekennzeichnet ist, dass es
ferner eine Einflhrungsvorrichtung (618) um-
fasst, die dazu ausgelegt ist, die Einflihrung und
Freigabe der Bewegungsrestriktionsvorrich-
tung in der Vertiefung zu erlauben.

Instrument nach Anspruch 1, umfassend mindes-
tens eine Klemmvorrichtung zum Zusammenhalten
der Offnung der Vertiefung, wobei Magen an Magen
in der Offnung zusammengeklammert wird, wobei
das Instrument dazu ausgelegt ist, die mindestens
eine Klemmvorrichtung auf eine solche Weise ander
Offnung zu platzieren, dass die Offnung spéter ge-
naht werden kann.
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3.

Instrument nach Anspruch 1-2, wobei das Instru-
ment eine Aufblasvorrichtung (618) zum Aufblasen
der Bewegungsrestriktionsvorrichtung vor oder
nach dem N&hen umfasst.

Instrument nach Anspruch 1, wobei die Nahvorrich-
tung ein erstes und ein zweites Nahtpositionierungs-
element umfasst, die auf dem langgestreckten Ele-
ment bereitgestellt sind, das sich im Magen am dis-
talen Ende davon befindet, und wobei das Instru-
ment ferner eine Bedienungsvorrichtung umfasst,
die dazu ausgelegt ist, die ersten und zweiten Nah-
elemente in eine Position einzustellen, in der die ers-
ten und zweiten Nahtpositionierungselemente vor-
einander angeordnet sind, wobei sich die Magen-
wand auf beiden Seiten des offenen Endes der Ver-
tiefung befindet, und die dazu ausgelegt ist, das of-
fene Ende des tassenférmigen Abschnitts der Fun-
duswand mit einer Reihe von Magen-an-Magen-
Nahten zu nahen.

Instrument nach Anspruch 1-4, wobei die Nahvor-
richtung eine betatigbare wiederladbare Multindh-
vorrichtung (613) umfasst, in die von au3erhalb des
Korpers des Patienten Nahtmaterial nachgeladen
werden kann, und die zum N&hen eines offenen En-
des der Vertiefung der Funduswand mit einer Reihe
von Magen-an-Magen-Nahten ausgelegt ist, wobei
die Reihe von Nahten zwei oder mehr Néhte oder
Klammern zum gleichzeitigen Nahen umfasst.

Instrument nach Anspruch 1-5, wobei die Nahvor-
richtung mehrere Nahtmaterialien zum gleichzeiti-
gen Nahen einer Vielzahl von Ndhten umfasst.

Instrument nach Anspruch 1-6, wobei die Vielzahl
von Saugéffnungen entlang eines Umfangs der
langgestreckten Magenschiebevorrichtung verteilt
ist.

Revendications

Instrument laparoscopique pour l'invagination d’'un
dispositif de limitation de mouvement dans la paroi
du fundus de I'estomac d’un patient humain permet-
tant de limiter le mouvement de l'incisure cardiaque
vers le diaphragme pour traiter la maladie de reflux,
I'instrument comprenant :

un élément allongé (632) possédant une extré-
mité proximale et une extrémité distale et un dia-
meétre qui est inférieur a celui d’'un trocart lapa-
roscopique de fagon a permettre que I'élément
allongé soit introduit, pendant une opération la-
paroscopique, dans I'abdomen du patient a tra-
vers le trocart laparoscopique et de sorte que
I'extrémité distale atteigne la paroi du fundus de
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'estomac du patient ;

un dispositif allongé (634) de poussée d’esto-
mac permettant de pousser la paroi (12a) du
fundus de I'estomac dans la cavité stomacale
afin de créer un renfoncement (12, 612) dans la
paroi du fundus de I'estomac, le dispositif de
poussée comprenant une pluralité d’ouvertures
d’aspiration congues pour entrer en contact
avec la paroi du fundus de I'estomac du renfon-
cement autour du dispositif de poussée,

et

un dispositif de suture (613) congu pour fixer
I'ouverture du renfoncement au moyen de sutu-
res (614) de fagon a invaginer au moins partiel-
lement le dispositif de limitation de mouvement
(10) libéré dans le renfoncement, ledit instru-
ment étant caractérisé en ce qu’il comprend
en outre un dispositif d’introduction (618) concu
pour permettre que le dispositif de limitation de
mouvement soit introduit et libéré dans le ren-
foncement.

Instrument selon la revendication 1, comprenant au
moins un dispositif de serrage permettant de tenir
I'ouverture du renfoncement resserrée estomac sur
estomac dans ladite ouverture, I'instrument étant
congu pour placer I'au moins un dispositif de serrage
au niveau de I'ouverture de sorte qu'il permette la
réalisation ultérieure de la suture de I'ouverture.

Instrument selon les revendications 1 a 2, l'instru-
mentcomprenantun dispositif de gonflage (618) per-
mettant de gonfler le dispositif de limitation de mou-
vement avant ou aprés la réalisation de la suture.

Instrument selon la revendication 1, dans lequel le
dispositif de suture comprend un premier et un se-
cond élément de positionnement de suture prévu sur
I'élément allongé situé dans I'estomac au niveau de
I'extrémité distale de celui-ci, et dans lequel l'instru-
ment comprend en outre un dispositif d’opération
congu pour ajuster les premier et second éléments
de suture dans une position dans laquelle les pre-
mier et second éléments de suture sont face 'un a
l'autre avec la paroi stomacale des deux cétés de
I'extrémité ouverte du renfoncement, et congu pour
suturer I'extrémité ouverte de la partie en forme de
coupe de la paroi du fundus avec une rangée de
sutures de I'estomac a I'estomac.

Instrument selon les revendications 1 a 4, dans le-
quel le dispositif de suture comprend un dispositif
multisuture rechargeable utilisable (613), qui peut
étre rechargé de sutures venant de I'extérieur du
corps du patient et qui est congu pour suturer une
extrémité ouverte du renfoncement de la paroi du
fundus avec une rangée de sutures de I'estomac a
'estomac, la rangée de sutures comprenant deux
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sutures ou plus ou des agrafes a suturer simultané-
ment.

Instrument selon les revendications 1 a 5, dans le-
quel le dispositif de suture comprend de multiples
sutures pour suturer une pluralité de sutures simul-
tanément.

Instrument selon les revendications 1 a 6, dans le-
quel la pluralité d’'ouvertures d’aspiration est répartie
le long d’une périphérie du dispositif allongé de pous-
sée d’estomac.
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