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APPARATUS FOR TREATING OBESITY AND 
REFLUX DSEASE 

TECHNICAL FIELD 

0001. The present invention relates to an apparatus for 
treating Gastroesophageal Reflux Disease (GERD). 
0002 The present invention relates to a reflux disease 
treatment apparatus, comprising an implantable movement 
restriction device that maintains the cardia in the correct 
position and an implantable stimulation device adapted to 
engage with the cardia sphincter of a patient. The invention 
further comprises a control device for controlling the stimu 
lation device to stimulate the cardia sphincter. The invention 
can be combined with various methods for treating obesity, in 
particular methods that creates Satiety by stretching the wall 
of the stomach or fills out a volume of the stomach. 

BACKGROUND 

0003 Gastroesophageal Reflux Disease (GERD), or acid 
reflux disease, is a chronic condition resulting in mucosal 
damage in the oesophagus produced by the recurring occur 
rence 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 incompe 
tence of the lower esophageal sphincter (LES), transient LES 
relaxation, impaired expulsion of gastric reflux from the 
esophagus, or a hiatalhernia. 
0004 Gastroesophageal Reflux Disease can be treated 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 preferred over long 
time use of medication, is Nissen fundoplication Surgery, in 
which the upper curve of the stomach (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. 
0005. Another surgical treatment which has been used is 
the Anglechik prosthesis, in which a device formed like a 
horseshoe is placed around the oesophagus above the cardia. 
The intended effect is to prevent the cardia from slipping up 
into the thorax cavity. However, this device has a number of 
complications, including migrating through and damaging 
the oesophagus. 
0006 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. For long 
term implantation of a device, there are two possibilities to 
keep the device in place. A first solution has been to suture 
human tissue to human tissue, to thereby keep the device in 
place. A second approach has been to provide sutures holding 
a device in place in the short term and to allow in-growth of 
human tissue into the device for holding the device in place 
over the long term. 
0007. 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 complications, such as migration. 
0008. The stomach, on the other hand, has a serosa on its 
outside, thereby providing a much stronger membrane for 
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Suturing. Thus, Suturing a device directly to the stomach wall 
provides a better result than Suturing an implanted device to 
the oesophagus. 
0009 Today, there exists a need for a long term treatment 
of GERD that is more effective than prior treatments and 
which does not result in any severe complications. 

SUMMARY OF THE INVENTION 

0010. It is an object of the present invention to overcome, 
or at least reduce, some of the problems associated with 
existing Surgical treatments of Gastroesophageal Reflux Dis 
ease (GERD). It is another object of the present invention to 
provide an apparatus for treating gastroesophageal reflux dis 
ease. These objects and others are obtained by the apparatus 
described in the appended claims. 
0011. The object of the present invention to provide an 
obesity and reflux disease treatment apparatus with improved 
long term properties. 
0012. This object and others are obtained by an apparatus 
described in the appended claims. Thus, in accordance with 
the present invention there is provided an apparatus compris 
ing at least one Volume filling device adapted to be at least 
Substantially invaginated by a stomach wall portion of the 
patient and having an outer Surface that includes a biocom 
patible material. T the volume filling device is adapted to be 
placed with the outer surface of the volume filling device 
resting against the stomach wall, such that the Volume of the 
food cavity is reduced in size by a volume substantially 
exceeding the volume of the volume filling device. The Vol 
ume filling device has a maximum circumference of at least 
30 millimeters. The apparatus further comprises an implant 
able movement restriction device adapted to be at least partly 
invaginated by the patient's stomach fundus wall and having 
an outer Surface that includes a biocompatible material. A 
substantial part of the outer surface of the movement restric 
tion device is adapted to rest against the stomach wall without 
injuring the latter in a position between the patient's dia 
phragm and at least a portion of the lower part of the invagi 
nated Stomach fundus wall. Such that movement of the cardiac 
notch of the patient's stomach towards the patient's dia 
phragm is restricted, when the movement restriction device is 
invaginated, to thereby prevent the cardia from sliding 
through the patient's diaphragm opening into the patient's 
thorax, so as to maintain the Supporting pressure against the 
patient's cardia sphincter muscle exerted from the patient's 
abdomen. The movement restriction device has a size of at 
least 125 mm and a circumference of at least 15 mm. 
0013. Accordingly, the apparatus of the present invention 

is well suited for treating obesity of an obese patient, as well 
as reflux disease of the same patient. This is advantageous, 
because reflux disease is a very common condition among 
human beings Suffering from obesity. 
0014. In accordance with a first option, the volume filling 
device is adapted to be placed inside the stomach with the 
outer Surface of the Volume filling device resting against the 
inside of the stomach wall. 
0015. In accordance with a second option, the volume 
filling device is adapted to be placed outside the stomach with 
the outer Surface of the Volume filling device resting against 
the outside of the stomach wall. 
0016 Preferably, the volume filling device is adapted to be 
completely invaginated by the stomach wall of the patient and 
to be placed inside or outside the stomach wall via a gastro 
scopic instrument. To this end the Volume filling device may 
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comprise an attachment device adapted to co-operate with a 
gripping instrument. Suitably, the Volume filling device is 
adapted to be non-invasively adjustable postoperatively. 
0017. The apparatus may comprise a fixation device, suit 
ably two or more fixation devices, adapted to be involved in 
the fixation of the volume filling device to the stomach wall. 
The Volume filling device may comprise a holding device 
adapted to be held by an instrument, suitably two or more 
holding devices, to simplify the implantation of the device. 
0018. At least a part of the volume filling device may be 
made of a material which is not destructible by stomach acid. 
The volume filling device may be destructible by acids, for 
example hydrochloric acid. 
0019. In an embodiment, the volume filling device is 
inflatable to an expanded State and comprises an enclosure 
wall defining a chamber, wherein the volume filling device is 
inflated with a gel or fluid supplied into the chamber. At least 
one tube may be connected to the volume filling device for 
Supplying gel or fluid to the chamber. An injection port con 
nectible with the tube may be provided. Alternatively, the 
volume filling member may be provided with an inlet port for 
a fluid or a gel connectible to a gastroscopic instrument, 
wherein the inlet port comprises a fluid connection adapted to 
interconnect the inflatable device and the gastroscopic instru 
ment. 

0020. The volume filling device may include a homog 
enous material. Such as gel having a shure value of less than 
15. The device may also be a solid body. 
0021. The Volume filling device may comprise a rigid, 
elastic or flexible outer surface. Where the outer surface is 
rigid, it is rigid enough to maintain non-deformed when Sub 
ject to forces created by stomach movements. The Volume 
filling device may comprise a flexible non-elastic material. 
0022. In accordance with a first general design of the vol 
ume filling device, the device has a maximum circumference 
as seen in a plane perpendicular to an axis through the device. 
The circumferences of the device as seen in other planes 
perpendicular to said axis are equal to the maximum circum 
ference or decrease as seen along said axis in the direction 
from the maximum circumference. For example, the device 
may be substantially egg shaped, spherically shaped, or Sub 
stantially shaped like an egg with an indented middle section 
or like a bent egg. 
0023. In accordance with a second general design of the 
device, the circumference of the device as seen in a plane 
perpendicular to an axis through the device increases and 
decreases at least two times as the plane is displaced along 
said axis, or decreases and increases at least one time as the 
plane is displaced along said axis. For example, the device 
may be substantially shaped like a kidney. 
0024. The volume filling device have an elongated, 
rounded, bent and/or curved shape. 
0025. The volume filling device has a circumference of at 
least 120, 150, 180 or 220 mm. 
0026. The volume filling device has a volume in the range 
of 0.0001 to 0.001 m, or 0.00001 to 0.001 m, or 0.00001 to 
0.0002 m. The volume of the volume filling device has a 
volume of less than 0.0002 m. 
0027. The volume filling device may comprise at least two 
interconnectable portions adapted to be placed inside or out 
side the stomach as separate portions. 
0028. The volume filling device may comprises an elastic 
material, a bio-compatible material and/or silicone. 
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0029 Suitably, the volume filling device is provided with 
a coating. For example, a Parylene coating, a polytetrafluo 
roethylene coating or a polyurethane coating. The coating 
may be a multi-layer coating. The Volume filling device may 
comprise an outer surface layer of polyurethane, Teflon R, or 
PTFE, or a combination thereof. 
0030 The volume filling device may comprise a fluid 
adapted to be transformed into solid state or fixed form. Such 
a fluid may be liquid polyurethane or iso-tonic. The fluid may 
comprises large molecules, such as iodine molecules, to pre 
vent diffusion. 
0031. The volume filling device may have a maximum 
circumference of at least 50 millimeters, preferably at least 80 
millimeters. Suitably, the volume filling device is deformable 
to a maximum diameter, so as to be insertable into a laparo 
scopic trocar. 
0032 Preferably, the volume filling device is adapted to be 
kept in place by stomach-to-stomach Sutures or staples to 
invaginate the device in the stomach wall. Advantageously, 
the volume filling device has varying circumference to better 
be kept in place invaginated in the stomach wall of the patient. 
The stomach-to-stomach Sutures or staples may be provided 
with fixation portions exhibiting a structure adapted to be in 
contact with the stomach wall to promote growth in of human 
tissue to secure long term placement of the Volume filling 
device attached to the stomach wall. The structure may com 
prise a net like structure. 
0033. In embodiment of the invention, the apparatus com 
prises a stretching device placed outside the stomach wall and 
adapted to stretch a portion of the stomach wall, thereby 
affecting the patient’s appetite. Where the volume filling 
device is inflatable, the apparatus may comprise a fluid con 
nection interconnecting the stretching device and the Volume 
filling device. 
0034. In an embodiment of the invention, the apparatus 
comprises an implantable first fixation device that secures the 
movement restriction device in a position that restricts the 
movement of the cardiac notch of the stomach towards the 
patient's diaphragm, with the outer Surface of the movement 
restriction device Substantially contacting the patient's stom 
ach fundus wall. The first fixation device may include sutures 
or staples that attach together portions of the fundus stomach 
wall that enclose the movement restriction device to secure 
the movement restriction device in said position. I.e., the 
movement restriction device is at least partly placed in an 
invaginated space. Thus, by affixing the implantable move 
ment restriction device indirectly in this manner, no Suturing 
between the movement restriction device and tissue is 
required, which, in turn, further reduces the risk for compli 
cations. Keeping the movement restriction device in place in 
this manner has resulted in an elastic Suspension with 
improved long term properties. 
0035. The first fixation device, such as sutures or staplers, 
attach together portions of the fundus stomach wall so at to 
invaginate the movement restriction device from either inside 
or outside of the patient's stomach wall. 
0036. In an alternative embodiment, a tissue growth pro 
moting structure may be sutured to the stomach wall with a 
relatively large contact Surface towards the stomach. The 
relatively large Surface of the structure. Such as a net, will 
allow for in-growth of human tissue for holding the move 
ment restriction device in place over the long term. The tissue 
growth promoting structure may comprise Sutures or staples 
that attach the net like structure to the fundus stomach wall. 
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0037. In addition to affixing the movement restriction 
device to the stomach wall a second fixation device may be 
employed. The second fixation device can be used to affix the 
movement restriction device in relation to the cardia. For 
example, the movement restriction device can be affixed in a 
position above the cardia, between the cardia and the dia 
phragm muscle, by a second director indirect affixation of the 
movement restriction device via the fundus stomach wall. 
The second fixation device may secure, indirectly or directly, 
the movement restriction device to the oesophagus close to 
the patient's angle of His. The second fixation device suitably 
includes a plurality of sutures or staples that attach the fundus 
wall and a wall of the patient’s oesophagus to hold the move 
ment restriction device in said position. 
0038. The apparatus may also comprise a third fixation 
device that secures, indirectly or directly, the movement 
restriction device to the patient's diaphragm muscle or asso 
ciated muscles. The third fixation device suitably comprises a 
plurality of sutures or staples that attach the fundus wall and 
the diaphragm muscle or associated muscles to hold the 
movement restriction device in said position. 
0039. The movement restriction device may be adapted to 
be substantially or completely invaginated by the patient's 
stomach fundus wall, and be placed either on the inside or 
outside of the stomach fundus wall. 

0040. The movement restriction device may be adapted to 
be placed on the outside of the patient's stomach wall, such 
that the stomach cavity is Substantially reduced, by a Volume 
substantially exceeding the volume of the movement restric 
tion device. 

0041 At least a part of the movement restriction device 
may be made of a material which is destructible or not 
destructible by stomach acid. 
0042. In an embodiment, the movement restriction device 

is inflatable and adapted to be inflated with a gel or fluid. A 
fluid or gel receiving member for receiving fluid to inflate the 
movement restriction device may be provided. 
0043. The movement restriction device may include a 
homogenous material and may be a solid body. 
0044) The movement restriction device may include an 
enclosure wall defining a chamber. 
0045. The movement restriction device may have a rigid, 
elastic or flexible outer wall. Where the outer wall is rigid, it 
is rigid enough to maintain non-deformed when Subject to 
forces created by Stomach movements. 
0046. In accordance with a preferred embodiment of the 
apparatus, the movement restriction device comprises a body 
adapted to be at least partly invaginated by the patient's stom 
ach fundus wall and having an outer Surface that includes a 
biocompatible material. A substantial part of the outer surface 
of the body is adapted to rest against the stomach wall in said 
position between the patient's diaphragm and the portion of 
the lower part of the invaginated stomach fundus wall. Suit 
ably, the body is made of a material softer than 25 or 15 shure. 
0047. 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 circumfer 
ences of the body as seen in other planes perpendicular to said 
axis are equal to the maximum circumference or decrease as 
seen along said axis in the direction from the maximum 
circumference. For example, the body may be substantially 
egg shaped, spherically shaped, or Substantially shaped like 
an egg with an indented middle section or like a bent egg. 
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0048. In accordance with a second general design of the 
body, the circumference of the body as seen in a plane per 
pendicular to an axis through the body increases and 
decreases at least two times as the plane is displaced along 
said axis, or decreases and increases at least one time as the 
plane is displaced along said axis. For example, the body may 
be substantially shaped like a kidney. 
0049 Preferably, the body is dimensioned with a size 
larger than the intestinal outlet from the stomach. The body 
may have a smallest outer diameter of 30 or 40 mm or larger 
and may have a smallest outer circumference of 150, 110.90, 
70, 50 or 30 mm. 
0050 Suitably, the body has rounded contours without too 
sharp edges that would be damaging to the patient's stomach 
wall, and has a generally smooth outer Surface for resting 
against the fundus wall. 
0051. The body is implantable either inside or outside of 
the patient's stomach and is adapted to be attached to the 
patient's stomach wall by Surgery. The body may be change 
able to assume a slender form having a smaller diameter than 
that of a trocar for laparoscopic use, whereby the body when 
changed to said slender form can be pushed or pulled through 
the trocar. The body may include a flexible outer wall defining 
a chamber filled with a fluid, such as a gel, allowing the body 
to pass through Such a trocar. Alternatively, the body may 
include an elastic compressible material, allowing the body to 
pass through a trocar. 
0.052 The body may be hollow and include at least two 
separate pieces adapted to be inserted into the hollow body, 
and further adapted to be put together to one unitary piece 
inside the body, thereby allowing the body to pass through a 
trocar for laparoscopic use. Alternatively, the body may 
include an outer wall and a hollow compressed inner part, for 
being filled with a fluid or gel after insertion into the patient’s 
body. 
0053. The body may include a chamber with an injection 
port, wherein the chamber of the body is filled with a fluid 
through the injection port. 
0054 The body may include at least one holding device 
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 that is adapted 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. 
0055. In an advantageous embodiment, the body is adjust 
able in size and invaginated in the patient's fundus stomach 
wall. As a result, the body stretches the patient's stomach 
fundus wall when the size thereof is increased, thereby cre 
ating satiety in a patient also suffering from obesity. At least 
two implantable adjustable stretching devices may be pro 
vided to stretch different parts of the patient's stomach wall, 
to thereby treat obesity by efficiently affecting the patient’s 
appetite. The two stretching devices are suitably regulated 
from outside of the patient's body, whereby a first of the 
stretching devices is regulated at a first time to stretch a first 
part of the patient's stomach wall and a second of the stretch 
ing devices is regulated at a second time to stretch a second 
part of the patient's stomach wall. 
0056. The stretching device may be hydraulically regu 
lated. In this case, a subcutaneously implantable hydraulic 
reservoir connected to the hydraulic regulated stretching 
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device may be provided, whereby the hydraulic regulated 
stretching device is non-invasively regulated by manually 
pressing the hydraulic reservoir. Further, the movement 
restriction device suitably includes an inflatable body, and a 
pump and a chamber in fluid contact with the body are pro 
vided, wherein the pump regulates the hydraulic reservoir by 
pumping fluid or air from the body to the chamber. 
0057 The apparatus may include an implantable stimula 
tion 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 receives 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. 
0058. The stimulation device preferably comprises at least 
one sensor for sensing a physical parameter of the patient or 
a functional parameter of the movement restriction device 
and an internal control unit for controlling the stimulation 
device. 
0059 Normally, the internal control unit controls the 
stimulation device in response to information from the sensor. 
0060 A sensor sensing a contraction wave of the oesopha 
gus, or any other parameter correlated to food intake, sends 
the information to the internal control unit and the internal 
control unit then ceases the stimulation in response to Such 
information from the sensor. 
0061 The stimulation device may, at any time, be con 
trolled by the patient. 
0062. This object is also obtained by providing an appa 
ratus, the apparatus comprising an implantable movement 
restriction device adapted to be at least partly invaginated by 
the patient's stomach fundus wall and having an outer Surface 
that includes a biocompatible material, wherein a substantial 
part of the outer surface of the movement restriction device is 
adapted to rest against the stomach wall without injuring the 
latter in a position between the patient's diaphragm and at 
least a portion of the lower part of the invaginated stomach 
fundus wall, such that movement of the cardiac notch of the 
patient's stomach towards the patient's diaphragm is 
restricted, when the movement restriction device is invagi 
nated, to thereby prevent the cardia from sliding through the 
patient's diaphragm opening into the patient's thorax, so as to 
maintain the Supporting pressure against the patient's cardia 
sphincter muscle exerted from the patient’s abdomen, the 
movement restriction device having a size of at least 125 mm 
and a circumference of at least 15 mm, further comprising an 
implantable stimulation device adapted to engage with the 
cardia sphincter of a patient, and a control device for control 
ling the stimulation device to stimulate the cardia sphincter, 
wherein the stimulation of the cardia sphincter is made with 
energy pulses to increase sphincter tonus so that the cardia 
closes and said control device is operable by the patient in that 
it can be set out of operation, wherein the control device is 
further operable by the patient to set the stimulation device 
into operation, in which operational state the stimulation 
device continuously alternates at a time when the patient does 
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not Swallow between an operation mode, in which the cardia 
sphincter is stimulated with said energy pulses, and a rest 
mode, in which the cardia sphincter is not stimulated. 

Movement Restriction Device 

0063. Initially, the movement restriction device of the 
apparatus will be described. 
0064. The apparatus comprises an implantable movement 
restriction device having an outer Surface that includes a 
biocompatible material, wherein the movement restriction 
device is adapted to rest with at least a part of its outer surface 
against the patient's stomach fundus wall, in a position 
between the patient's diaphragm and the fundus wall. Such 
that movement of the cardiac notch of the patient's stomach 
towards the patient's diaphragm is restricted, an apparatus for 
treating Gastroesophageal Reflux Disease is obtained. The 
movement restriction device has a size of at least 125 mm 
and a circumference of at least 15 mm and restricts movement 
of the cardiac notch of the patient’s stomach towards the 
patient's diaphragm thereby preventing the cardia from slid 
ing through the patient's diaphragm opening into the patient's 
thorax, maintaining the Supporting pressure against the 
patient's cardia sphincter muscle exerted from the patient's 
abdomen. Fixation device are adapted to secure the move 
ment restriction device in said position. 
0065. 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. 
0066. In a first embodiment of the invention, the fixation 
device comprises Sutures or Staples that attach together por 
tions of the fundus stomach wall that enclose the movement 
restriction device to secure the movement restriction device in 
said position. I.e., the movement restriction device is at least 
partly placed in an invaginated space. Thus, by affixing the 
implantable movement restriction device indirectly in this 
manner, no Suturing between the movement restriction device 
and tissue is required, which, in turn, further reduces the risk 
for complications. Keeping the movement restriction device 
in place in this manner has resulted in an elastic Suspension 
with improved long term properties. 
0067. 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 movement restric 
tion device from either inside or outside of the patient's stom 
ach wall. Where the movement restriction device is placed on 
the outside of the patient's stomach wall, the movement 
restriction device is invaginated by the fundus stomach wall 
Such that the stomach cavity is substantially reduced, by a 
Volume Substantially exceeding the Volume of the movement 
restriction device. 
0068. In a another embodiment of the invention, the fixa 
tion device comprises an implantable first fixation device that 
attach the movement restriction device in said position to the 
fundus wall, a second fixation device that secures, indirectly 
or directly, the movement restriction device to the 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 restric 
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tion device to the stomach wall. The tissue growth promoting 
structure may be sutured to the stomach wall with a relatively 
large contact Surface towards the stomach. The relatively 
large Surface of the structure, such as a net, will allow for 
in-growth of human tissue for holding the movement restric 
tion device in place over the long term. The tissue growth 
promoting structure may comprise Sutures or staples that 
attach the net like structure to the fundus stomach wall. 

0069. In addition to invaginating the movement restriction 
device in accordance with the first embodiment of the inven 
tion, the second fixation device can be used to secure, indi 
rectly or directly, the movement restriction device to the 
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. 

0070. At least a part of the movement restriction device 
may be made of a material which is destructible or not 
destructible by stomach acid. 
0071. The movement restriction device may be inflatable 
and adapted to be inflated with a gel or fluid. A fluid or gel 
receiving member for receiving fluid to inflate the movement 
restriction device may be provided. 
0072 The movement restriction device may include a 
homogenous material and may be a solid body. 
0073. The movement restriction device may include an 
enclosure wall defining a chamber. 
0074 The movement restriction device may have a rigid, 
elastic or flexible outer wall. Where the outer wall is rigid, it 
is rigid enough to maintain non-deformed when Subject to 
forces created by stomach movements. Where the movement 
restriction device is invaginated, in accordance with the first 
embodiment described above, the movement restriction 
device preferably comprises a body adapted to be at least 
partly invaginated by the patient's stomach fundus wall and 
having an outer Surface that includes a biocompatible mate 
rial. A substantial part of the outer surface of the body is 
adapted to rest against the stomach wall in said position 
between the patient’s diaphragm and the portion of the lower 
part of the invaginated stomach fundus wall. Suitably, the 
body is made of a material softer than 25 or 15 shure. 
0075. 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 circumfer 
ences of the body as seen in other planes perpendicular to said 
axis are equal to the maximum circumference or decrease as 
seen along said axis in the direction from the maximum 
circumference. For example, the body may be substantially 
egg shaped, spherically shaped, or Substantially shaped like 
an egg with an indented middle section or like a bent egg. 
0076. In accordance with a second general design of the 
body, the circumference of the body as seen in a plane per 
pendicular to an axis through the body increases and 
decreases at least two times as the plane is displaced along 
said axis, or decreases and increases at least one time as the 
plane is displaced along said axis. For example, the body may 
be substantially shaped like a kidney. 
0077. Preferably, the body is dimensioned with a size 
larger than the intestinal outlet from the stomach. The body 
may have a smallest outer diameter of 30 or 40 mm or larger 
and may have a smallest outer circumference of 150, 110.90, 
70, 50 or 30 mm. 
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0078 Suitably, the body has rounded contours without too 
sharp edges that would be damaging to the patient's stomach 
wall, and has a generally smooth outer Surface for resting 
against the fundus wall. 
(0079. The body is implantable either inside or outside of 
the patient's stomach and is adapted to be attached to the 
patient's stomach wall by Surgery. The body may be change 
able to assume a slender form having a smaller diameter than 
that of a trocar for laparoscopic use, whereby the body when 
changed to said slender form can be pushed or pulled through 
the trocar. The body may include a flexible outer wall defining 
a chamber filled with a fluid, such as a gel, allowing the body 
to pass through Such a trocar. Alternatively, the body may 
include an elastic compressible material, allowing the body to 
pass through a trocar. 
0080. The body may be hollow and include at least two 
separate pieces adapted to be inserted into the hollow body, 
and further adapted to be put together to one unitary piece 
inside the body, thereby allowing the body to pass through a 
trocar for laparoscopic use. Alternatively, the body may 
include an outer wall and a hollow compressed inner part, for 
being filled with a fluid or gel after insertion into the patient’s 
body. 
I0081. The body may include a chamber with an injection 
port, wherein the chamber of the body is filled with a fluid 
through the injection port. 
I0082. The body may include at least one holding device 
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 that is adapted 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. 
I0083. In an advantageous embodiment, the body is adjust 
able in size and invaginated in the patient's fundus stomach 
wall. As a result, the body stretches the patient's stomach 
fundus wall when the size thereof is increased, thereby cre 
ating satiety in a patient also suffering from obesity. At least 
two implantable adjustable stretching devices may be pro 
vided to stretch different parts of the patient's stomach wall, 
to thereby treat obesity by efficiently affecting the patient’s 
appetite. The two stretching devices are suitably regulated 
from outside of the patient's body, whereby a first of the 
stretching devices is regulated at a first time to stretch a first 
part of the patient's stomach wall and a second of the stretch 
ing devices is regulated at a second time to stretch a second 
part of the patient's stomach wall. 
I0084. The stretching device may be hydraulically regu 
lated. In this case, a subcutaneously implantable hydraulic 
reservoir connected to the hydraulic regulated stretching 
device may be provided, whereby the hydraulic regulated 
stretching device is non-invasively regulated by manually 
pressing the hydraulic reservoir. Further, the movement 
restriction device suitably includes an inflatable body, and a 
pump and a chamber in fluid contact with the body are pro 
vided, wherein the pump regulates the hydraulic reservoir by 
pumping fluid or air from the body to the chamber. 
I0085. The apparatus may include an implantable stimula 
tion 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 
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at least one electrode that receives 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. 
I0086. The stimulation device preferably comprises at least 
one sensor for sensing a physical parameter of the patient or 
a functional parameter of the movement restriction device 
and an internal control unit for controlling the stimulation 
device. Normally, the internal control unit controls the stimu 
lation device in response to information from the sensor. 
0087. A sensor sensing a contraction wave of the oesopha 
gus, or any other parameter correlated to food intake, sends 
the information to the internal control unit and the internal 
control unit then ceases the stimulation in response to Such 
information from the sensor. 

0088. The stimulation device may, at any time, be con 
trolled by the patient. 

Stimulation Device 

0089. The stimulation device of the apparatus will now be 
described. 

0090. The control device is operable by the patient to 
control the stimulation device to continuously alternate 
between an operation mode, in which the cardia sphincter is 
stimulated with energy pulses, and a rest mode, in which the 
cardia sphincter is not stimulated. (The term"patient’ 
includes an animal or a human being.) The continuous alter 
nation between the operation and rest modes gives the advan 
tage that the cardia sphincter is able to “recover during the 
rest modes and as a result be more sensitive during the opera 
tion modes. Another advantage is that the energy consump 
tion of the new apparatus will be considerably lower as com 
pared with the above-discussed prior continuous stimulation 
system. In addition, since the control device is operable by the 
patient he or she may choose when the apparatus should be in 
operation. For example, for some patients it may be sufficient 
to keep the apparatus temporarily “on” when the patient feels 
reflux troubles, such as at night when the patient is lying, 
others may need to have the apparatus all the time “on”, 
except when the patient eats. 
0091. In accordance with a preferred embodiment of the 
invention, the apparatus comprises a source of energy, 
wherein the control device controls the source of energy to 
release energy for use in connection with the power of the 
stimulation device, when the stimulation device is implanted. 
As a result, the apparatus of the invention provides a simple 
and effective control of the energy Supplied to implanted 
components of the apparatus, which ensures an extended and 
reliable functionality of the apparatus, possibly for the rest of 
the patient's life and at least many years. 
0092. In the preferred embodiment, the control device 
may be controllable from outside the patient's body to control 
the stimulation device to vary the intensity of the stimulation 
of the cardia sphincter over time. More specifically, the con 
trol device may be adapted to control the stimulation device to 
change the intensity of the stimulation of the cardia sphincter 
so that the cardia sphincter tonus is changed. 
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0093 Preferably, the source of energy comprises an elec 
tric source of energy and the control device is adapted to 
control the electric source of energy to deliver electric pulses 
to the stimulation device. An implantable switch for switch 
ing the delivery of electric pulses from the electric source of 
energy may be provided. The Switch may be manually oper 
able by the patient, or, alternatively, the control device may 
comprise a wireless remote control operable by the patient to 
control the switch. 

0094. Where the stimulation device stimulates the cardia 
sphincter with electric pulses there may be a problem of 
providing a Voltage intensity strong enough to achieve the 
desired electric stimulation of the cardia sphincter. This is so 
because the intensity of the electric stimulation might fade 
over time, due to increasing electric resistance caused by the 
formation of fibrosis where electric conductors engage the 
cardia sphincter. This problem is solved by a main embodi 
ment of the present invention, in which the stimulation device 
comprises electric conductors for engaging the cardia sphinc 
ter, the electric source of energy is adapted to provide a 
current through the electric conductors, and the control 
device is adapted to control the electric source of energy to 
release electric energy Such that the intensity of the current 
through the electric conductors amounts to a predetermined 
value. As a result, decreasing current intensity caused by the 
formation of fibrosis where the conductors engage the cardia 
sphincter can be compensated for. Thus, if the current through 
the conductors decreases the control device automatically 
controls the electric source of energy to release more electric 
energy to restore the desired current intensity. 
0.095 Advantageously, the control device is adapted to 
control the electric source of energy to release energy in the 
form of an alternating current. The inventor has found that 
unlike an alternating current a direct current could cause 
electrolysis in the cardia sphincter. Such electrolysis could 
injure the cardia sphincter. 
0096 All of the above embodiments may be combined 
with at least one implantable sensor for sensing at least one 
physical parameter of the patient, wherein the control device 
may control the stimulation device in response to signals from 
the sensor. In particular, the sensor may sense as the physical 
parameter the contraction wave in the esophagus caused by 
the patient Swallowing food. In this case the stimulation 
device is adapted to cease the stimulation of the cardia sphinc 
ter in response to the sensor sensing the contraction wave in 
the patient's esophagus. 
0097. As an alternative, the sensor may comprise a pres 
Sure sensor for directly or indirectly sensing the pressure in 
the esophagus. The expression “indirectly sensing the pres 
Sure in the esophagus' should be understood to encompass 
the cases where the sensor senses the pressure against the 
stimulation device or human tissue of the patient. 
0098. The control device may comprise an internal control 
unit, preferably including a microprocessor, to be implanted 
in the patient for controlling the stimulation device. The inter 
nal control unit may suitably directly control the stimulation 
device in response to signals from the sensor. In response to 
signals from the sensor, for example pressure, the patient's 
position, the contraction wave in the patient's esophagus or 
any other important physical parameter, the internal control 
unit may send information thereon to outside the patient's 
body. The control unit may also automatically control the 
stimulation device in response to signals from the sensor. For 
example, the control unit may control the stimulation device 
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to efficiently stimulate the cardia sphinter, such that the cardia 
for certain is completely closed in response to the sensor 
sensing that the patient is lying. 
0099. The control device may also, or alternatively, com 
prise an external control unit outside the patient's body, 
wherein the internal control unit is programmable by the 
external control unit, for example for controlling the stimu 
lation device over time. Alternatively, the internal control unit 
may control the stimulation device over time in accordance 
with an activity Schedule program, which may be adapted to 
the patient's needs. 
0100. The external control unit may also, suitably directly, 
control the stimulation device in response to signals from the 
sensor. The external control unit may store information on the 
physical parameter sensed by the sensor and may be manually 
operated to control the stimulation device based on the stored 
information. In addition, there may be at least one implant 
able sender for sending information on the physical param 
eter sensed by the sensor. 
0101. A great advantage is that the patient is enabled to 
keep the cardia completely closed by means of the stimulation 
device by using the control device whenever he likes during 
the day. This advantage should not be underestimated, 
because in case the patient would need to vomit it would be 
very difficult for him to do so if he were unable to immedi 
ately stop the stimulation of the cardia. 
0102 Conveniently, the external control unit may load the 
internal control unit with data in accordance with a loading 
mode only authorised for a doctor. For specialised controls of 
the stimulation device. Such as electric power, electric pulse 
frequency etc., the external control unit may control the inter 
nal control unit in accordance with a doctor mode only autho 
rised for the doctor. For simple controls of the stimulation 
device, such as “on” and "off, the external control unit may 
control the internal control unit in accordance with a patient 
mode permitted for the patient. Thus, by using the external 
control unit in accordance with different modes it is possible 
to have certain functions of the stimulation device controlled 
by the patient and other more advanced functions controlled 
by the doctor, which enables a flexible post-operation treat 
ment of the patient. 
0103) The control device may be adapted to control the 
Source of energy to release energy, for instance to intermit 
tently release energy in the form of a train of energy pulses, 
for direct use in connection with the power of the stimulation 
device. In accordance with a suitable embodiment the control 
device controls the source of energy to release electric energy, 
and the apparatus further comprises an implantable capacitor 
for producing the train of energy pulses from the released 
energy. In this case the term "direct' is used to mean, on one 
hand, that the released energy is used while it is being released 
by the control device, on the other hand, that the released 
energy may be somewhat delayed, in the order of seconds, by 
for instance an energy stabiliser before being used in connec 
tion with the power of the stimulation device. 
0104. In accordance with an embodiment of the invention, 
the apparatus comprises implantable electrical components 
including at least one, or only one single Voltage level guard 
and a capacitor or accumulator, wherein the charge and dis 
charge of the capacitor or accumulator is controlled by use of 
the Voltage level guard. 
0105. In one embodiment, the source of energy is external 

to the patient's body and the control device controls the 
Source of energy to release wireless energy. An energy storage 
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device, preferably an electric accumulator, may be implanted 
in the patient for storing the wireless energy released from the 
external Source of energy. The electric accumulator may com 
prise at least one capacitor or at least one rechargeable battery, 
or a combination of at least one capacitor and at least one 
rechargeable battery. Alternatively, a battery may be 
implanted in the patient for Supplying electric energy to 
implanted electric energy consuming components of the 
apparatus, in addition to the Supply of wireless energy. Where 
the control device comprises an implantable control unit the 
electronic circuit thereof and the stimulation device may be 
directly powered with transformed wireless energy, or energy 
from either the implanted energy storage device or battery. 
0106. In one embodiment the wireless energy is directly 
used for the power of the stimulation device, i.e. the stimula 
tion device is powered as the wireless energy is released from 
the external source of energy by the control device. In this 
case the term “directly is used to mean, on one hand, that the 
stimulation device is promptly powered by using the released 
energy whiteout first storing the latter, on the other hand, that 
the released energy may be somewhat delayed, in the order of 
seconds, by for instance an energy stabiliser before being 
used for the power of the stimulation device. As a result, a 
very simple control of the stimulation device is achieved and 
there are only a few implanted components of the apparatus. 
For example, there is no implanted source of energy. Such as 
a battery, nor any implanted complicated signal control sys 
tem. This gives the advantage that the apparatus will be 
extremely reliable. 
0107. In one embodiment, the source of energy comprises 
an implantable internal source of energy. Thus, when the 
internal source of energy is implanted in a patient the control 
device controls it from outside the patient’s body to release 
energy. This solution is advantageous for Sophisticated 
embodiments of the apparatus that have a relatively high 
consumption of energy that cannot be satisfied by direct Sup 
ply of wireless energy. The internal source of energy prefer 
ably comprises an electric source of energy, such as an accu 
mulator or a battery. Alternatively, the control device may be 
adapted to release wireless energy from the internal source of 
energy and to control the stimulation device to stimulate the 
patient's cardia sphincter with the released wireless energy. 
The wireless energy may comprise radiant energy or Sound 
energy, such as ultrasound energy. 
0108. In one embodiment of the invention, the apparatus 
comprises a Switch implanted in the patient for directly or 
indirectly switching the power of the stimulation device and 
an internal electric source of energy, Such as a battery, 
implanted in the patient for Supplying electric energy for the 
power of the stimulation device, wherein the switch directly 
or indirectly affects the supply of electric energy from the 
internal electric source of energy. This solution is advanta 
geous for embodiments of the apparatus that have a relatively 
high consumption of energy that cannot be met by direct 
Supply of wireless energy. 
0109. In one embodiment of the invention, the switch 
switches between an “off” mode, in which the internal elec 
tric source of energy is not in use, and an “on” mode, in which 
the internal electric source of energy Supplies electric energy 
for the power of the stimulation device. In this case, the switch 
is conveniently operated by the wireless energy released from 
the external source of energy to switch between the “on” and 
“off” modes. The control device, preferably comprising a 
wireless remote control, may control the external source of 
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energy to release the wireless energy. The advantage of this 
embodiment is that the lifetime of the implanted electric 
Source of energy, Such as a battery, can be significantly pro 
longed, since the implanted source of energy does not Supply 
energy when the switch is in its off mode. 
0110. In one embodiment, the control device comprises a 
wireless remote control for controlling the internal electric 
Source of energy. In this case, the Switch is operable by the 
wireless energy from the external source of energy to Switch 
between an “off” mode, in which the internal electric source 
of energy and remote control are not in use, and a 'standby 
mode, in which the remote control is permitted to control the 
internal electric source of energy to Supply electric energy for 
the power of the stimulation device. 
0111. In one embodiment, the apparatus further comprises 
an energy transforming device to be implanted in the patient 
for transforming the wireless energy into storable energy, and 
an implantable energy storage device for storing the storable 
energy, wherein the Switch is operable by energy from the 
implanted energy storage device to switch between an “off 
mode, in which the internal electric Source of energy is not in 
use, and an “on” mode, in which the internal electric source of 
energy Supplies electric energy for the power of the stimula 
tion device. In this case, the control device Suitably comprises 
a wireless remote control for controlling the energy storage 
device to operate the switch. 
0112 An external data communicator may be provided 
outside the patient's body and an internal data communicator 
to be implanted in the patient may be provided for commu 
nicating with the external data communicator. The internal 
data communicator may feed data related to the patient, or 
related to the stimulation device, back to the external data 
communicator. Alternatively or in combination, the external 
data communicator may feed data to the internal data com 
municator. The internal data communicator may suitably feed 
data related to at least one physical signal of the patient. 
0113 Suitably, an implantable stabiliser, such as a capaci 

tor, a rechargeable accumulator or the like, may be provided 
for stabilising the electric energy released by the control 
device. In addition, the control device may control the source 
of energy to release energy for a determined time period or in 
a determined number of energy pulses. 
0114 All of the above embodiments are preferably remote 
controlled. Thus, the control device advantageously com 
prises a wireless remote control transmitting at least one 
wireless control signal for controlling the stimulation device. 
With such a remote control it will be possible to adapt the 
function of the apparatus to the patient's need in a daily basis, 
which is beneficial with respect to the treatment of the patient. 
0115 The wireless remote control may be capable of 
obtaining information on the condition of the stimulation 
device and of controlling the stimulation device in response to 
the information. Also, The remote control may be capable of 
sending information related to the stimulation device from 
inside the patient's body to the outside thereof. 
0116. In a particular embodiment of the invention, the 
wireless remote control comprises at least one external signal 
transmitter or transceiver and at least one internal signal 
receiver or transceiver implantable in the patient. In another 
particular embodiment of the invention, the wireless remote 
control comprises at least one external signal receiver or 
transceiver and at least one internal signal transmitter or 
transceiver implantable in the patient. 
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0117 The remote control may transmit a carrier signal for 
carrying the control signal, wherein the carrier signal is fre 
quency, amplitude or frequency and amplitude modulated 
and is digital, analogue or digital and analogue. Also the 
control signal used with the carrier signal may be frequency, 
amplitude or frequency and amplitude modulated. 
0118. The control signal may comprise a wave signal, for 
example, a Sound wave signal. Such as an ultrasound wave 
signal, an electromagnetic wave signal. Such as an infrared 
light signal, a visible light signal, an ultra violet light signal, 
a laser signal, a micro wave signal, a radio wave signal, an 
X-ray radiation signal, or a gamma radiation signal. Where 
applicable, two or more of the above signals may be com 
bined. 
0119 The control signal may be digital or analogue, and 
may comprise an electric or magnetic field. Suitably, the 
wireless remote control may transmit an electromagnetic car 
rier wave signal for carrying the digital or analogue control 
signal. For example, use of an analogue carrier wave signal 
carrying a digital control signal would give safe communica 
tion. The control signal may be transmitted in pulses by the 
wireless remote control. 
0.120. The control device may be activated in a manual or 
non-manual manner to control the source of energy to release 
energy. 
I0121. In the above-presented embodiments of the inven 
tion the released energy may comprise electric energy and an 
implantable capacitor having a capacity less than 0.1 uF may 
be provided for producing the above-mentioned train of 
energy pulses. 
0.122 Generally, the wireless energy comprises a signal. 
I0123. The apparatus may further comprise an implantable 
energy transforming device for transforming wireless energy, 
for example in the form of sound waves, directly or indirectly 
into electric energy, for the power of the stimulation device. 
More specifically, the energy transforming device may com 
prise a capacitor adapted to produce electric pulses from the 
transformed electric energy. 
0.124 Generally, the stimulation device advantageously is 
embedded in a soft or gel-like material. Such as a silicone 
material having hardness less than 20 Shore. 
0.125. The stimulation device may comprise a band for 
application around the cardia, wherein the band has electric 
conductors for contacting the cardia sphincter. The electric 
conductors may comprise hooks to secure the conductors on 
the cardia. 
0.126 The present invention also provides a system for 
treating heartburn and reflux disease, comprising an implant 
able stimulation device adapted to stimulate the cardia 
sphincter of a patient to increase the sphincter tonus, and a 
control device that controls the stimulation device to continu 
ously alternate between an operation mode, in which the 
cardia sphincter is stimulated with energy pulses, and a rest 
mode, in which the cardia sphincter is not stimulated. The 
energy pulses may comprise electric pulses. The stimulation 
device may comprise electric conductors for engaging the 
cardia sphincter, and an electric Source of energy may be 
adapted to provide a current through the electric conductors to 
form the electric pulses. Advantageously, the control device 
may control the electric source of energy to release the elec 
tric energy Such that the current through the electric conduc 
tors amounts to a predetermined value. 
I0127. All the above described various components may be 
combined in the different embodiments where applicable. 
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Also the various functions described in connection with the 
above embodiments of the invention may be used in different 
applications, where applicable. 
0128. All the various ways of transferring energy and con 

trolling the energy presented in the present specification may 
be practised by using all of the various components and 
solutions described. 
0129. The present invention also provides methods for 
treating heartburn and reflux disease. 
0130. Accordingly, in accordance with a first alternative 
method, there is provided a method of treating heartburn and 
reflux disease, comprising the steps of: 
0131 implanting an Stimulation device in a patient, so that 
the stimulation device engages the cardia, and 
0132) controlling the stimulation device to continuously 
alternate between an operation mode, in which the cardia 
sphincter is stimulated with energy pulses to increase the 
sphincter tonus, so that the cardia completely closes, and a 
rest mode, in which the cardia sphincter is not stimulated. 
0133. The first alternative method may also be performed 
laparoscopically. Thus, there may be provided a laparoscopic 
method of treating heartburn and reflux disease, comprising 
the steps of: 
0134 laparosopically implanting an stimulation device in 
a patient, so that the stimulation device engages the cardia, 
and 
0135 controlling the stimulation device to continuously 
alternate between an operation mode, in which the cardia 
sphincter is stimulated with energy pulses to increase the 
sphincter tonus, so that the cardia completely closes, and a 
rest mode, in which the cardia sphincter is not stimulated. 
0136. In accordance with a second alternative method, 
there is provided a method of treating a patient having heart 
burn and reflux disease, comprising: 
0.137 (a) Surgically implanting in the patient an electric 
stimulation device engaging the cardia. 
0138 (b) Providing a source of energy external to the 
patient's body. 
0139 (c) Controlling the external source of energy from 
outside the patient's body to release wireless energy. And 
0140 (d) using the released wireless energy in connection 
with the powering of the stimulation device. 
0141. The second alternative method may further com 
prise implanting an energy transforming device, controlling 
the external Source of energy to release wireless energy, and 
transforming the wireless energy by the energy transforming 
device into energy different from the wireless energy for use 
in connection with the power of the stimulation device. This 
method may further comprise implanting a stabiliser in the 
patient for stabilising the energy transformed by the energy 
transforming device. 
0142. There is also provided a method of treating heart 
burn and reflux disease, comprising the steps of 
0143 implanting a stimulation device in a patient to 
engage the cardia sphincter, providing a control device for 
controlling the stimulation device to stimulate the cardia 
sphincter to increase the sphincter tonus, so that the cardia 
completely closes, and 
0144 permitting the patient to operate the control device 

to vary the intensity of the stimulation. 
0145. In one embodiment there is provided an apparatus 
where the stimulation of the cardia sphincter is made with 
energy pulses to increase the sphinctertonus so that the cardia 
completely closes and said control device is operable by the 
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patient in that it can be set out of operation, wherein the 
control device is further operable by the patient to set the 
stimulation device into operation, in which operational state 
the stimulation device continuously alternates between an 
operation mode, in which the cardia sphincter is stimulated 
with said energy pulses, and a rest mode, in which the cardia 
sphincter is not stimulated, wherein the apparatus further 
comprises at least one implantable sensor for sensing at least 
one physical parameter of the patient, wherein the control 
device is adapted to control the stimulation device to cease the 
continuous alternation between the operation mode and the 
rest mode and to put the stimulation device in the rest mode in 
response to the sensor sensing the physical parameter of the 
patient. 
0146 In one embodiment there is provided an apparatus 
where the stimulation of the cardia sphincter is made with 
energy pulses to increase the sphincter tonus so that the cardia 
completely closes and said control device is operable by the 
patient in that it can be set out of operation, wherein the 
control device is further operable by the patient to set the 
stimulation device into operation, in which operational state 
the stimulation device continuously alternates between an 
operation mode, in which the cardia sphincter is stimulated 
with said energy pulses, and a rest mode, in which the cardia 
sphincter is not stimulated, wherein the apparatus further 
comprises at least one implantable sensor for sensing as a 
physical parameter of the patient at least the contraction wave 
in the esophagus caused by the patient Swallowing food, 
wherein the control device is adapted to control the stimula 
tion device to cease the continuous alternation between the 
operation mode and the rest mode and to put the stimulation 
device in the rest mode in response to the sensor sensing the 
contraction wave in the patient's esophagus. 

Surface Structure 

0147 The surface structure of the various implants of the 
invention will now be described. 

0.148. The present invention concerns an implant, adapted 
to post-operatively be adjustable and comprising at least one 
expandable section, wherein the implant is adapted to be 
adjustable between a first collapsed state and a second 
expanded state. In the first collapsed state the expandable 
section is collapsed, and in the second expanded State, the 
expandable section is expanded. The outer Surface of said 
expandable section does at least partly comprise a Surface 
structure having elevated areas alternating with lowered 
areas. The expandable section is adapted to have, in at least 
one of said first collapsed and second expanded States a first 
distance between adjacent elevated areas Sufficiently 
extended to prevent growth of fibrotic tissue from directly 
interconnecting adjacent elevated areas to an extent that com 
promises the adjustability between a first collapsed and a 
second expanded State of said implant. The expandable sec 
tion further comprising connecting areas between adjacent 
elevated and lowered areas, further adapted to have, in at least 
one of said first collapsed and second expanded States, a 
second distance between adjacent connecting areas suffi 
ciently extended to prevent growth of fibrotic tissue from 
directly interconnecting adjacent connecting areas to an 
extent that compromises the adjustability between a first col 
lapsed and a second expanded State of said implant. 
0149 According to one embodiment the expandable sec 
tion is hollow or comprises a hollow body. 
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0150. According to another embodiment the implant is 
substantially completely hollow or comprises a hollow body 
extending along Substantially the complete length and/or 
complete Volume of said implant. 
0151 Fibrotic tissue can often have an extension or thick 
ness of about 0.5 mm to about 1.5 mm and hence the distances 
between relevant surfaces of the elements of the surface struc 
ture are suitably greater than about 3 mm, hence greater than 
about 2x1.5 mm. But depending on the circumstances also 
distances greater than about 1.0 mm to about 3 mm may be 
sufficient. In cases where the fibrotic tissue can be expected to 
have an extension or thickness greater than about 1.5 mm the 
distances between relevant surfaces of the elements of the 
Surface structure are adapted in a Suitable manner. 
0152 The surface structure may comprise elevated and 
lowered areas and it may be suitable that also a distance 
between the different planes of the elevated and lowered areas 
is bigger than a certain threshold to facilitate the collapsible 
and/or expandable functionality of the implant. If said dis 
tance is too small, the collapsible and/or expandable func 
tionality of the implant may be limited. A suitable interval for 
said distance is around 0.5 to 10 mm, more suitable around 
2-8 mm and most suitable around 3-7 mm The surface struc 
ture may comprise different geometrical elements or shapes 
and any combination of such elements or shapes as long as the 
above mentioned conditions for the distances can be met. The 
Surface structure may e.g. comprise ridges and grooves of 
different shapes. The ridges and grooves may each have a 
cross-section that is e.g. wedge-shaped, polygonal, square 
formed, pyramidal-shaped, truncated pyramidal-shaped or. 
Further may the ridges and grooves have cross-sections of 
different shapes. The Surface structure may as well in general 
comprise a bellows-shaped structure or a surface structure 
where geometrical objects of the same or different kind(s) are 
placed on a Surface. The geometrical objects may be practi 
cally randomly placed on the Surface or according to some 
scheme. 
0153. One type of implants where this type of surface 
structure may be suitable, is implants where the implant 
should have the ability to change shape and/or size Substan 
tially. Hence, this is a case where the presence of fibrotic 
tissue substantially could hinder or impede the function of the 
implant. But the Surface structure may be used by any implant 
where the characteristics of the surface structure would be 
advantageous for the implant. 
Combination with Obesity Treatment 
0154 The various embodiments can be combined with 
various methods for treating obesity. In particular two 
embodiments, one comprising a stretching device and one 
comprising a volume filling device, will be described below. 

Stretching Device for Treating Obesity 

0155. In addition the various embodiments the apparatus 
for treating reflux can be combined with a device for the 
treatment of obesity that that is based on the realization that 
by creating a stretching effect of the stomach wall a feeling of 
Satiety is created. By means of providing an apparatus with a 
stretching device stretching part of the stomach wall, a sim 
pler, safer and long term working apparatus is provided. 
0156 The expression “powered should be understood as 
energised with everything without manual force, preferably 
electric energy. In other words, the adjustment device is oper 
ated in a non-manual manner. The expression “non-manual 
manner should be understood to mean that the adjustment 
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device is not operated by manually touching Subcutaneously 
implanted components of the apparatus or not manipulated by 
touching the skin of the patient. Thus, as opposed to prior 
practice when treating anal incontinence, the adjustment 
device of the invention is not operated by manual forces. Such 
as by manually compressing a fluid containing balloon 
implanted in the scrotum or in the region of labia majora. Of 
course, manual manipulation of an implanted reservoir or 
other mechanical or hydraulic Solutions may also be used as 
well as manual manipulation of a Subcutaneous start button or 
the like for activating the powered operation device every 
thing is permitted within the scope of the present invention. 
0157 Alternatively, or preferably in combination with a 
powered operation device, the servo means may be used, 
which enables for example a motor to run with high speed and 
low force and with for example a gear box to decrease the 
speed and increase the force or torque. The servo means may 
comprise hydraulic means, electric control means, magnetic 
means, or mechanical means, which may be activated by 
manual manipulating means and/or remote control. Using a 
servo system will save the use of force when adjusting the 
adjustment device, which may be of importance in many 
applications. 
0158. The term “servo means' encompasses the normal 
definition of a servo mechanism, i.e. an automatic device that 
controls large amounts of power by means of very Small 
amounts of power, but may alternatively or additionally 
encompass the definition of a mechanism that transfers a 
weak force acting on a moving element having a long stroke 
into a strong force acting on another moving element having 
a short stroke. The servo means may comprise a motor, pref 
erably an electric motor, which may be reversible. 
0159. Alternatively, or preferably in combination with a 
manual manipulation, a reversed servo means may be used, 
which enables for example a the patients hand to use a higher 
force to with for example manipulate a hydraulic reservoir to 
move a small amount of fluid with Strong force to control a 
larger movement of fluid. The reversed servo means may 
comprise hydraulic means, electric control means, magnetic 
means, or mechanical means, which may be activated by 
manual manipulating means and/or remote controlled. Using 
a reversed servo system will save the use of stroke when 
adjusting the adjustment device, which may be of importance 
in many applications. 
0160 The term “reversed servo means’ encompasses the 
definition of an device that is controlled with a higher force 
and a small stroke i.e. for example movement of a small 
amount of fluid with a high force controls a larger amount of 
fluid moving by means of very smaller force, but may alter 
natively or additionally encompass the definition of a mecha 
nism that transfers a strong force acting on a moving element 
having a short stroke into a small force acting on another 
moving element having a long stroke. The reversed servo 
means is preferably used when manual control of the device 
through intact skin is possible. 
0.161. In general, two points on the stomach wall should be 
moved in relation to each other and away from each other to 
cause distension of a small part of the stomach wall, thereby 
causing satiety. This could be done in many different ways. 
On way is to expand an invaginated device invaginated in the 
stomach wall. Another way is to move two fixation points on 
the stomach wall. Of course first and second positions may be 
Sutured or fixated to the stomach wall in many possible ways 
and the invention covers all possibilities to distend the stom 
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ach wall by moving two portions of the stomach wall away 
from each other and thereby a first fixation of the device being 
moved in relation to a second fixation, at least two positions 
on the stomach wall. However, the soft Suspended connection 
to the stomach wall achieved by invaginating at least one 
adapted part of the device is preferred, where fibrotic stomach 
to stomach tissue helps to give a long term stable position. 
0162 Any kind of mechanical construction may be used. 
Any mechanical construction driven mechanically or hydrau 
lically or any pneumatic construction may be used. Any 
motor or any pump or moving material changing form when 
powered may be used to achieve the simple goal of stretching 
a part of the stomach wall by moving at least two portions of 
the stomach wall away from each other. 
0163 Any kind of hydraulic operation may be used. It will 
be appreciated that instead of hydraulic operation, pneumatic 
operation can be used, wherein air instead of hydraulic fluid is 
moved between a reservoir and a chamber formed by the 
stretching device. Preferably the reservoir has a locking posi 
tion to keep it in the desired position if it is handled by the 
patient. To compress the reservoir it preferably stays com 
pressed and releases after pressing again. 
0164. Any kind of hydraulic solution may be used for the 
stretching device. The hydraulic solution may be driven by 
both mechanically and powered with any motor or pump as 
well as manual. 
0.165 Of course just expanding an in-vaginated part of the 
stomach also stretches away the stomach wall which also may 
be achieved both mechanically, hydraulically, pneumatically 
and both being powered with a motor or pump or by manual 
force. 

Volume Filling Device for Treating Obesity 
0166 In addition the various embodiments the apparatus 
for treating reflux can be combined with a device for the 
treatment of obesity that is based on implanting a volume 
filling device in the stomach that creates Satiety. 
0167. The following embodiment is based on the realiza 
tion that by invaginating a Volume filling device by the stom 
ach wall of the patient, this inflatable object is protected from 
the stomach acids and will thus remain functioning for a very 
long time. 
0168 According to one embodiment of the invention, an 
apparatus to treat obesity and reflux of a patient having a 
stomach with a food cavity is provided, the apparatus com 
prising at least one Volume filling device adapted to be at least 
Substantially invaginated by a stomach wall portion of the 
patient, wherein the volume filling device is adapted to be 
placed on the outside of the stomach wall, so that the volume 
of the food cavity is reduced in size by a volume substantially 
exceeding the volume of the volume filling device, wherein 
the surface of the volume filling device comprises a biocom 
patible material, wherein a substantial part of the surface of 
the Volume filling device is adapted to rest against the outside 
of the stomach wall, and wherein the volume filling device 
has a maximum circumference of at least 30 mm. 
0169. By invaginating the volume filling device by a stom 
ach wall portion of the patient on the outside of the stomach 
wall, the volume filling device is protected from the stomach 
acids, thereby providing a device that will last for a longtime. 
0170 The volume filling device is adapted to be placed 
with the outer surface of the volume filling device resting 
against the stomach wall, such that the volume of the food 
cavity is reduced in size by a Volume Substantially exceeding 
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the volume of the volume filling device. The volume filling 
device has a maximum circumference of at least 30 millime 
ters. The apparatus further comprises an implantable move 
ment restriction device adapted to be at least partly invagi 
nated by the patient's stomach fundus wall and having an 
outer surface that includes a biocompatible material. A sub 
stantial part of the outer surface of the movement restriction 
device is adapted to rest against the stomach wall without 
injuring the latter in a position between the patient's dia 
phragm and at least a portion of the lower part of the invagi 
nated Stomach fundus wall. Such that movement of the cardiac 
notch of the patient's stomach towards the patient's dia 
phragm is restricted, when the movement restriction device is 
invaginated, to thereby prevent the cardia from sliding 
through the patient's diaphragm opening into the patient's 
thorax, so as to maintain the Supporting pressure against the 
patient's cardia sphincter muscle exerted from the patient's 
abdomen. The movement restriction device has a size of at 
least 125 mm and a circumference of at least 15 mm. 
0171 Accordingly, the apparatus of the present invention 

is well suited for treating obesity of an obese patient, as well 
as reflux disease of the same patient. This is advantageous, 
because reflux disease is a very common condition among 
human beings Suffering from obesity. 
0172. In accordance with a first option, the volume filling 
device is adapted to be placed inside the stomach with the 
outer Surface of the Volume filling device resting against the 
inside of the stomach wall. 
(0173. In accordance with a second option, the volume 
filling device is adapted to be placed outside the stomach with 
the outer Surface of the Volume filling device resting against 
the outside of the stomach wall. 
0.174 Preferably, the volume filling device is adapted to be 
completely invaginated by the stomach wall of the patient and 
to be placed inside or outside the stomach wall via a gastro 
scopic instrument. To this end the Volume filling device may 
comprise an attachment device adapted to co-operate with a 
gripping instrument. Suitably, the Volume filling device is 
adapted to be non-invasively adjustable postoperatively. 
0.175. The apparatus may comprise a fixation device, suit 
ably two or more fixation devices, adapted to be involved in 
the fixation of the volume filling device to the stomach wall. 
The Volume filling device may comprise a holding device 
adapted to be held by an instrument, suitably two or more 
holding devices, to simplify the implantation of the device. 
0176). At least a part of the volume filling device may be 
made of a material which is not destructible by stomach acid. 
The volume filling device may be destructible by acids, for 
example hydrochloric acid. 
0177. In an embodiment, the volume filling device is 
inflatable to an expanded State and comprises an enclosure 
wall defining a chamber, wherein the volume filling device is 
inflated with a gel or fluid supplied into the chamber. At least 
one tube may be connected to the volume filling device for 
Supplying gel or fluid to the chamber. An injection port con 
nectable with the tube may be provided. Alternatively, the 
volume filling member may be provided with an inlet port for 
a fluid or a gel connectable to a gastroscopic instrument, 
wherein the inlet port comprises a fluid connection adapted to 
interconnect the inflatable device and the gastroscopic instru 
ment. 

0.178 The volume filling device may include a homog 
enous material. Such as gel having a shure value of less than 
15. The device may also be a solid body. 
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0179 The volume filling device may comprise a rigid, 
elastic or flexible outer surface. Where the outer surface is 
rigid, it is rigid enough to maintain non-deformed when Sub 
ject to forces created by stomach movements. The Volume 
filling device may comprise a flexible non-elastic material. 
0180. In accordance with a first general design of the vol 
ume filling device, the device has a maximum circumference 
as seen in a plane perpendicular to an axis through the device. 
The circumferences of the device as seen in other planes 
perpendicular to said axis are equal to the maximum circum 
ference or decrease as seen along said axis in the direction 
from the maximum circumference. For example, the device 
may be substantially egg shaped, spherically shaped, or Sub 
stantially shaped like an egg with an indented middle section 
or like a bent egg. 
0181. In accordance with a second general design of the 
device, the circumference of the device as seen in a plane 
perpendicular to an axis through the device increases and 
decreases at least two times as the plane is displaced along 
said axis, or decreases and increases at least one time as the 
plane is displaced along said axis. For example, the device 
may be substantially shaped like a kidney. 
0182. The volume filling device have an elongated, 
rounded, bent and/or curved shape. 
0183 The volume filling device has a circumference of at 
least 120, 150, 180 or 220 mm. 
0184 The volume filling device has a volume in the range 
of 0.0001 to 0.001 m, or 0.00001 to 0.001 m, or 0.00001 to 
0.0002 m. The volume of the volume filling device has a 
volume of less than 0.0002 m. 
0185. The volume filling device may comprise at least two 
interconnectable portions adapted to be placed inside or out 
side the stomach as separate portions. 
0186 The volume filling device may comprise an elastic 
material, a bio-compatible material and/or silicone. 
0187 Suitably, the volume filling device is provided with 
a coating. For example, a Parylene coating, a polytetrafluo 
roethylene coating or a polyurethane coating. The coating 
may be a multi-layer coating. The Volume filling device may 
comprise an outer surface layer of polyurethane, Teflon R, or 
PTFE, or a combination thereof. The volume filling device 
may comprise a fluid adapted to be transformed into Solid 
state or fixed form. Such a fluid may be liquid polyurethane or 
iso-tonic. The fluid may comprises large molecules, such as 
iodine molecules, to prevent diffusion. 
0188 The volume filling device may have a maximum 
circumference of at least 50 millimeters, preferably at least 80 
millimeters. Suitably, the volume filling device is deformable 
to a maximum diameter, so as to be insertable into a laparo 
scopic trocar. 
0189 Preferably, the volume filling device is adapted to be 
kept in place by stomach-to-stomach Sutures or staples to 
invaginate the device in the stomach wall. Advantageously, 
the volume filling device has varying circumference to better 
be kept in place invaginated in the stomach wall of the patient. 
The stomach-to-stomach Sutures or staples may be provided 
with fixation portions exhibiting a structure adapted to be in 
contact with the stomach wall to promote growth in of human 
tissue to secure long term placement of the Volume filling 
device attached to the stomach wall. The structure may com 
prise a net like structure. 
0190. In embodiment of the invention, the apparatus com 
prises a stretching device placed outside the stomach walland 
adapted to stretch a portion of the stomach wall, thereby 
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affecting the patient’s appetite. Where the volume filling 
device is inflatable, the apparatus may comprise a fluid con 
nection interconnecting the stretching device and the Volume 
filling device. 
0191 In an embodiment of the invention, the apparatus 
comprises an implantable first fixation device that secures the 
movement restriction device in a position that restricts the 
movement of the cardiac notch of the stomach towards the 
patient's diaphragm, with the outer Surface of the movement 
restriction device Substantially contacting the patient's stom 
ach fundus wall. The first fixation device may include sutures 
or staples that attach together portions of the fundus stomach 
wall that enclose the movement restriction device to secure 
the movement restriction device in said position. I.e., the 
movement restriction device is at least partly placed in an 
invaginated space. Thus, by affixing the implantable move 
ment restriction device indirectly in this manner, no Suturing 
between the movement restriction device and tissue is 
required, which, in turn, further reduces the risk for compli 
cations. 

0.192 Keeping the movement restriction device in place in 
this manner has resulted in an elastic Suspension with 
improved long term properties. 
0193 The first fixation device, such as sutures or staplers, 
attach together portions of the fundus stomach wall so at to 
invaginate the movement restriction device from either inside 
or outside of the patient's stomach wall. 
(0194 In an alternative embodiment, a tissue growth pro 
moting structure may be sutured to the stomach wall with a 
relatively large contact Surface towards the stomach. The 
relatively large Surface of the structure. Such as a net, will 
allow for in-growth of human tissue for holding the move 
ment restriction device in place over the long term. The tissue 
growth promoting structure may comprise Sutures or staples 
that attach the net like structure to the fundus stomach wall. 

0.195. In addition to affixing the movement restriction 
device to the stomach wall a second fixation device may be 
employed. The second fixation device can be used to affix the 
movement restriction device in relation to the cardia. For 
example, the movement restriction device can be affixed in a 
position above the cardia, between the cardia and the dia 
phragm muscle, by a second directorindirect affixation of the 
movement restriction device via the fundus stomach wall. 
The second fixation device may secure, indirectly or directly, 
the movement restriction device to the oesophagus close to 
the patient's angle of His. The second fixation device suitably 
includes a plurality of sutures or staples that attach the fundus 
wall and a wall of the patient's oesophagus to hold the move 
ment restriction device in said position. 
0196. The apparatus may also comprise a third fixation 
device that secures, indirectly or directly, the movement 
restriction device to the patient's diaphragm muscle or asso 
ciated muscles. The third fixation device suitably comprises a 
plurality of sutures or staples that attach the fundus wall and 
the diaphragm muscle or associated muscles to hold the 
movement restriction device in said position. 
0197) The movement restriction device may be adapted to 
be substantially or completely invaginated by the patient's 
stomach fundus wall, and be placed either on the inside or 
outside of the stomach fundus wall. 

0198 The movement restriction device may be adapted to 
be placed on the outside of the patient’s stomach wall, such 
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that the stomach cavity is Substantially reduced, by a Volume 
Substantially exceeding the Volume of the movement restric 
tion device. 
0199. At least a part of the movement restriction device 
may be made of a material which is destructible or not 
destructible by stomach acid. 
0200. In an embodiment, the movement restriction device 

is inflatable and adapted to be inflated with a gel or fluid. A 
fluid or gel receiving member for receiving fluid to inflate the 
movement restriction device may be provided. 
0201 The movement restriction device may include a 
homogenous material and may be a solid body. 
0202 The movement restriction device may include an 
enclosure wall defining a chamber. 
0203 The movement restriction device may have a rigid, 
elastic or flexible outer wall. Where the outer wall is rigid, it 
is rigid enough to maintain non-deformed when Subject to 
forces created by Stomach movements. 
0204. In accordance with a preferred embodiment of the 
apparatus, the movement restriction device comprises a body 
adapted to be at least partly invaginated by the patient's stom 
ach fundus wall and having an outer Surface that includes a 
biocompatible material. A substantial part of the outer surface 
of the body is adapted to rest against the stomach wall in said 
position between the patient's diaphragm and the portion of 
the lower part of the invaginated stomach fundus wall. Suit 
ably, the body is made of a material softer than 25 or 15 shure. 
0205 Inaccordance with a first general design of the body, 
the body has a maximum circumference as seen in a plane 
perpendicular to an axis through the body. The circumfer 
ences of the body as seen in other planes perpendicular to said 
axis are equal to the maximum circumference or decrease as 
seen along said axis in the direction from the maximum 
circumference. For example, the body may be substantially 
egg shaped, spherically shaped, or Substantially shaped like 
an egg with an indented middle section or like a bent egg. 
0206. In accordance with a second general design of the 
body, the circumference of the body as seen in a plane per 
pendicular to an axis through the body increases and 
decreases at least two times as the plane is displaced along 
said axis, or decreases and increases at least one time as the 
plane is displaced along said axis. For example, the body may 
be substantially shaped like a kidney. 
0207 Preferably, the body is dimensioned with a size 
larger than the intestinal outlet from the stomach. The body 
may have a smallest outer diameter of 30 or 40 mm or larger 
and may have a smallest outer circumference of 150, 110.90, 
70, 50 or 30 mm. 
0208 Suitably, the body has rounded contours without too 
sharp edges that would be damaging to the patient's stomach 
wall, and has a generally smooth outer Surface for resting 
against the fundus wall. 
0209. The body is implantable either inside or outside of 
the patient's stomach and is adapted to be attached to the 
patient's stomach wall by Surgery. The body may be change 
able to assume a slender form having a smaller diameter than 
that of a trocar for laparoscopic use, whereby the body when 
changed to said slender form can be pushed or pulled through 
the trocar. The body may include a flexible outer wall defining 
a chamber filled with a fluid, such as a gel, allowing the body 
to pass through Such a trocar. Alternatively, the body may 
include an elastic compressible material, allowing the body to 
pass through a trocar. 
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0210. The body may be hollow and include at least two 
separate pieces adapted to be inserted into the hollow body, 
and further adapted to be put together to one unitary piece 
inside the body, thereby allowing the body to pass through a 
trocar for laparoscopic use. Alternatively, the body may 
include an outer wall and a hollow compressed inner part, for 
being filled with a fluid or gel after insertion into the patient’s 
body. 
0211. The body may include a chamber with an injection 
port, wherein the chamber of the body is filled with a fluid 
through the injection port. 
0212. The body may include at least one holding device 
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 that is adapted 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. 
0213. In an advantageous embodiment, the body is adjust 
able in size and invaginated in the patient's fundus stomach 
wall. As a result, the body stretches the patient's stomach 
fundus wall when the size thereof is increased, thereby cre 
ating satiety in a patient also suffering from obesity. At least 
two implantable adjustable stretching devices may be pro 
vided to stretch different parts of the patient's stomach wall, 
to thereby treat obesity by efficiently affecting the patient’s 
appetite. The two stretching devices are suitably regulated 
from outside of the patient's body, whereby a first of the 
stretching devices is regulated at a first time to stretch a first 
part of the patient's stomach wall and a second of the stretch 
ing devices is regulated at a second time to stretch a second 
part of the patient's stomach wall. 
0214. The stretching device may be hydraulically regu 
lated. In this case, a subcutaneously implantable hydraulic 
reservoir connected to the hydraulic regulated stretching 
device may be provided, whereby the hydraulic regulated 
stretching device is non-invasively regulated by manually 
pressing the hydraulic reservoir. Further, the movement 
restriction device suitably includes an inflatable body, and a 
pump and a chamber in fluid contact with the body are pro 
vided, wherein the pump regulates the hydraulic reservoir by 
pumping fluid or air from the body to the chamber. 
0215. The apparatus may include an implantable stimula 
tion 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 receives 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. 
0216. The stimulation device preferably comprises at least 
one sensor for sensing a physical parameter of the patient or 
a functional parameter of the movement restriction device 
and an internal control unit for controlling the stimulation 
device. 
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0217 Normally, the internal control unit controls the 
stimulation device in response to information from the sensor. 
0218. A sensor sensing a contraction wave of the oesopha 
gus, or any other parameter correlated to food intake, sends 
the information to the internal control unit and the internal 
control unit then ceases the stimulation in response to Such 
information from the sensor. 
0219. The stimulation device may, at any time, be con 
trolled by the patient. 

SUMMARY 

0220 Suitably, one of the layers may be made of made of 
metal, silicon or PTFE. The coating may be is a metal coating. 
0221. In an embodiment, the apparatus comprises a 
stretching device comprising at least one operable stretching 
device implantable in an obese patient and adapted to stretch 
a portion of the patient's stomach wall and an operation 
device for operating the stretching device when implanted to 
stretch the stomach wall portion Such that Satiety is created. 
0222. In an embodiment, the apparatus comprises at least 
one operable stretching device implantable in the patient and 
adapted to stretch a portion of the patient's stomach wall, and 
an implantable control unit for automatically controlling the 
operable stretching device, when the control unit and stretch 
ing device are implanted, to stretch the stomach wall portion 
in connection with the patient eating Such that Satiety is cre 
ated. 
0223. In an embodiment, the apparatus comprises a 
stretching device comprising at least one operable stretching 
device implantable in an obese patient and adapted to stretch 
a portion of the patient's stomach wall, wherein said stretch 
ing device comprising an expandable stretching reservoir and 
an operation device for operating the stretching device when 
implanted to stretch the stomach wall portion, wherein the 
volume filling device is inflatable and in fluid connection with 
said stretching reservoir, wherein said operation device com 
prises a pump for pumping fluid between said main reservoir 
and said stretching reservoir to stretch said stomach wall 
portion Such that satiety is created. A control device may be 
provided for controlling said stretching device including said 
pump. The control device may comprise a wireless remote 
control adapted to control the stretching device from the 
outside of the patient's body, or an implantable control unit 
for controlling said stretching device. Alternatively, the con 
trol device may comprise a subcutaneously placed Switch or 
reservoir adapted to control the stretching device from the 
outside of the patient's body. A sensor or sensing device to be 
implaned in the patient body may be provided, wherein the 
implantable control unit is adapted to control the stretching 
device from the inside of the patient's body using information 
from said a sensor or sensing device, adapted to sense, direct 
or indirect, the food intake of the patient. 
0224. In an embodiment, the volume filling device com 
prises a main Volume filling reservoir, a stretching device 
comprising at least one operable stretching device implant 
able in an obese patient and adapted to stretch a portion of the 
patient's stomach wall, wherein said stretching device com 
prising an expandable reservoir, adapted to be invaginated in 
the stomach wall at the upper part of the stomach, higher up 
than the inflatable main volume filling device when the 
patient is standing, wherein the Volume filling device is inflat 
able and in fluid connection with said stretching reservoir, 
wherein normal contractions of the stomach wall, related to 
food intake, cause fluid to flow from said invaginated main 
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volume filling reservoir lower placed onto the stomach wall 
adapted to cause said stretching reservoir to stretch said stom 
ach wall portion such that satiety is created. The fluid con 
nection between the main volume filling device reservoir and 
the stretching reservoir comprises a non-return valve. The 
fluid connection between the main volume filling device res 
ervoir and the stretching reservoir comprises a release func 
tion adapted to release the volume in the stretching reservoir 
back to the main volume filling device reservoir. Said release 
function may comprise a fluid return connection of a Substan 
tially smaller area than said fluid connection, to slowly 
release back fluid to said main volume filling device reservoir 
from the stretching reservoir to release said stretching of the 
stomach wall portion. A further manual control device com 
prising a subcutaneously placed reservoir adapted to control 
the stretching device from the outside of the patient's body 
may be provided to further affect the stretching device to 
stretch the stomach wall portion. 
0225. In an embodiment, the a main volume filling device 
reservoir adapted to be inflatable may be provided, wherein 
the volume filling device further comprises an expandable 
structure, adapted to expand, when the device is invaginated 
in the stomach wall, wherein said structure comprising a 
bellow adapted to take into account the fibrosis Surrounding 
the device when implanted, such that the movement of the 
bellow is substantially un-affected of said fibrosis. 
0226. In an embodiment, the apparatus comprises a 
stretching device comprising at least one operable stretching 
device implantable in an obese patient and adapted to stretch 
a portion of the patient's stomach wall and wherein the 
stretching device comprising a expandable structure, adapted 
to expand and stretch the stomach wall portion, when the 
device is invaginated in the stomach wall, wherein said struc 
ture comprising a special bellow adapted to take into account 
the fibrosis surrounding the device when implanted, such that 
the movement of the bellow is substantially un-affected of 
said fibrosis. An operation device for operating the stretching 
device may be provided to stretch the stomach wall portion 
Such that Satiety is created. The apparatus may comprise an 
implantable control unit for automatically controlling the 
operable stretching device, when the control unit and stretch 
ing device are implanted, to stretch the stomach wall portion 
in connection with the patient eating Such that Satiety is cre 
ated. 
0227. In an embodiment, the apparatus comprises a 
stretching device comprising at least one operable stretching 
device implantable in an obese patient and adapted to stretch 
a portion of the patient's stomach wall Such that satiety is 
created. The control device may comprise a wireless remote 
control adapted to control the stretching device from the 
outside of the patient's body oran implantable control unit for 
controlling said stretching device. Alternatively, said control 
device may comprise a Subcutaneously placed Switch or res 
ervoir adapted to control the stretching device from the out 
side of the patient's body. A sensor or sensing device adapted 
to be implaned in the patient body may be provided, wherein 
the implantable control unit is adapted to control the stretch 
ing device from the inside of the patient's body using infor 
mation from said sensor or sensing device, adapted to sense, 
direct or indirect, the food intake of the patient. 
0228. In an embodiment, the apparatus is further adapted 
to treat reflux disease. To this end, it further comprises an 
implantable movement restriction device adapted to be at 
least partly invaginated by the patient's stomach fundus wall 
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and having an outer Surface that includes a biocompatible 
material, wherein a substantial part of the outer surface of the 
movement restriction device is adapted to rest against the 
stomach wall without injuring the latter in a position between 
the patient's diaphragm and at least a portion of the lower part 
of the invaginated Stomach fundus wall. Such that movement 
of the cardiac notch of the patient’s stomach towards the 
patient's diaphragm is restricted, when the movement restric 
tion device is invaginated, to thereby prevent the cardia from 
sliding through the patient's diaphragm opening into the 
patient's thorax, so as to maintain the Supporting pressure 
against the patient's cardia sphincter muscle exerted from the 
patient's abdomen, the movement restriction device having a 
size of at least 125 mm and a circumference of at least 15 

0229. In another embodiment, the apparatus is further 
adapted to treat reflux disease. To this end, it further com 
prises an implantable movement restriction device having an 
outer Surface including a biocompatible material, wherein the 
movement restriction device is adapted to rest with at least a 
part of its outer Surface against the patient's stomach fundus 
wall, in a position between the patient's diaphragm and the 
fundus wall, such that movement of the cardiac notch of the 
patient's stomach towards the patient's diaphragm is 
restricted, when the movement restriction device is implanted 
in the patient, to thereby prevent the cardia from sliding 
through the patient's diaphragm opening into the patient's 
thorax, so as to maintain the Supporting pressure against the 
patient's cardia sphincter muscle exerted from the patient’s 
abdomen, wherein the movement restriction device having a 
size of at least 125 mm and a circumference of at least 15 
mm, and an afixation device adapted to secure the movement 
restriction device in said position, when the movement 
restriction device is implanted. 
0230. In another embodiment, the apparatus is further 
adapted to treat reflux disease. To this end, it further com 
prises an implantable movement restriction device adapted to 
be at least partly invaginated by the patient's stomach fundus 
wall and having an outer Surface that includes a biocompat 
ible material, wherein a substantial part of the outer surface of 
the movement restriction device is adapted to rest against the 
stomach wall without injuring the latter in a position between 
the patient's diaphragm and at least a portion of the lower part 
of the invaginated Stomach fundus wall. Such that movement 
of the cardiac notch of the patient’s stomach towards the 
patient's diaphragm is restricted, when the movement restric 
tion device is invaginated, to thereby prevent the cardia from 
sliding through the patient's diaphragm opening into the 
patient's thorax, so as to maintain the Supporting pressure 
against the patient's cardia sphincter muscle exerted from the 
patient's abdomen, the movement restriction device having a 
size of at least 125 mm and a circumference of at least 15 
mm, further comprising a stretching device comprising at 
least one operable stretching device implantable in the obese 
patient and adapted to stretch a portion of the patient's stom 
ach wall Such that satiety is created. 
0231. In another embodiment, the apparatus is further 
adapted to treat reflux disease. To this end, it further com 
prises an implantable movement restriction device having an 
outer Surface including a biocompatible material, wherein the 
movement restriction device is adapted to rest with at least a 
part of its outer Surface against the patient's stomach fundus 
wall, in a position between the patient's diaphragm and the 
fundus wall, such that movement of the cardiac notch of the 
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patient's stomach towards the patient's diaphragm is 
restricted, when the movement restriction device is implanted 
in the patient, to thereby prevent the cardia from sliding 
through the patient's diaphragm opening into the patient's 
thorax, so as to maintain the Supporting pressure against the 
patient's cardia sphincter muscle exerted from the patient's 
abdomen, wherein the movement restriction device having a 
size of at least 125 mm and a circumference of at least 15 
mm, and a fixation device adapted to secure the movement 
restriction device in said position, when the movement 
restriction device is implanted, further comprising a stretch 
ing device comprising at least one operable stretching device 
implantable in the obese patient and adapted to stretch a 
portion of the patient's stomach wall Such that Satiety is 
created. 
0232. In an embodiment, the apparatus further comprises 
a stretching device comprising three or more mechanical 
parts engaged with different parts of the stomach wall, one 
part each, wherein said engagement includes Suturing or sta 
pling to the stomach wall or invaginating the mechanical parts 
in the stomach wall part with stomach to stomach Sutures, 
wherein the three or more mechanical parts are adapted to 
move in relation to each other adapted to stretch three differ 
ent wall portions, the stretching device further adapted to 
having said wall portions stretched independently from each 
other both regarding force used for stretching the stomach 
wall portion as well as, time periods the stretching is applied, 
and when the stretching is applied. 
0233. In an embodiment, the apparatus further comprises 
a stretching device comprising two or more hydraulic parts 
engaged with different parts of the stomach wall, one part 
each, wherein said engagement includes Suturing or stapling 
to hydraulic part to the stomach wall or invaginating the 
hydraulic parts in the stomach wall part, with stomach to 
stomach Sutures, wherein the two or more hydraulic parts are 
adapted to move in relation to each other adapted to stretch 
three different wall portions, the stretching device further 
adapted to having said wall portions stretched independently 
from each other both regarding force used for stretching the 
stomach wall portion as well as, time periods the stretching is 
applied, and when the stretching is applied. 
0234. In an embodiment, the apparatus further comprises 
a stretching device is engaged with a part of the stomach wall, 
including Suturing or stapling the stretching device to the 
stomach wall or invaginating the stretching device in the 
stomach wall part, with stomach to stomach Sutures, wherein 
the stretching device is further adapted to stretch a stomach 
wall portion controlling force used for stretching the stomach 
wall portion as well as, time periods the stretching is applied, 
and when the stretching is applied. 
0235. In an embodiment, the apparatus further comprises 
a stretching device comprising two parts engaged with differ 
ent parts of the stomach wall, one part each, wherein said 
engagement includes Suturing or stapling the parts to the 
stomach wall or invaginating the parts in the stomach wall 
part, with stomach to stomach Sutures, wherein the stretching 
device further adapted to have different wall portions 
stretched independently from each other controlling force 
used for stretching the stomach wall portion as well as, time 
periods the stretching is applied, and when the stretching is 
applied. 
0236. In an embodiment, the apparatus further comprises 
an external control unit for controlling the Volume filling 
device from the outside of the patient's body. The external 



US 2011/0009897 A1 

control unit may comprise a wireless remote control adapted 
to control the device from the outside of the patient's body. 
Alternatively, the external control unit may comprise a Sub 
cutaneously placed Switch or reservoir adapted to control the 
device from the outside of the patient’s body. 
0237. In an embodiment, the apparatus further comprises 
a sensor or sensing device adapted to be implaned in the 
patient body, wherein the implantable control unit is adapted 
to control the device from the inside of the patient’s body 
using information from said a sensor or sensing device, 
adapted to sense, direct or indirect, the food intake of the 
patient. 
0238. In accordance with another aspect of the present 
invention, there is provided an apparatus for treating obesity 
of an obese patient having a stomach with a food cavity, the 
apparatus comprising at least one Volume filling device 
adapted to be at least Substantially invaginated by a stomach 
wall portion of the patient and having an outer Surface that 
includes a biocompatible material, wherein the volume filling 
device is adapted to be placed inside the stomach with the 
outer Surface of the Volume filling device resting against the 
inside of the stomach wall, such that the volume of the food 
cavity is reduced in size by a Volume Substantially exceeding 
the volume of the volume filling device, the volume filling 
device having a maximum circumference of at least 30 mil 
limeters. 
0239 Please note that any embodiment or part of embodi 
ment or feature or method or associated system or part of 
system described herein may be combined in any combina 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0240. 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: 
0241 FIGS. 1A-C are schematic views of various embodi 
ments of an apparatus for treating Gastroesophageal Reflux 
Disease implanted in a human patient. 
0242 FIGS. 2A-B are schematic views of various embodi 
ments of an apparatus for treating Gastroesophageal Reflux 
Disease implanted in a human patient. 
0243 FIGS. 3A-B are schematic views of various embodi 
ment of an apparatus for treating Gastroesophageal Reflux 
Disease implanted in a human patient. 
0244 FIGS. 4A-Dare schematic views of embodiments of 
an apparatus for treating Gastro-esophageal Reflux Disease 
and obesity implanted in a human patient. 
0245 FIG. 5 is a schematic view of an embodiment of an 
apparatus for treating Gastro-esophageal Reflux Disease 
implanted in a human patient. 
0246 FIGS. 6A-D and 7-9 show alternative shapes of a 
movement restriction device for treating Gastroesophageal 
Reflux Disease adapted to be implanted in a human patient. 
0247 FIG. 10 is an overall view of a patient with an 
implanted movement restriction device for treating Gastroe 
sophageal Reflux Disease. 
0248 FIGS.11-27 are schematic views of various ways of 
powering an apparatus for treating Gastroesophageal Reflux 
Disease. 

0249 FIGS. 28-34 are schematic views of various ways of 
arranging the hydraulic or pneumatic powering of an appara 
tus of the invention for treating Gastroesophageal Reflux 
Disease. 
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(0250 FIG. 35 is a flowchart illustrating steps performed 
when implanting a movement restriction device for treating 
Gastroesophageal Reflux Disease. 
0251 FIGS. 36-41 shows methods for restoring the loca 
tion of the cardia and the fundus in a patient Suffering from 
Gastroesophageal Reflux Disease. 
0252 FIGS. 42-46 show different shapes and features of a 
reflux treatment device comprised in an apparatus according 
to the invention, 
0253 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. 
0254 FIGS. 48a-i illustrate different steps of invaginating 
the inflatable device of FIG. 47a on the outside of a stomach 
wall of a patient, 
0255 FIG. 49 shows an embodiment wherein the reflux 
treatment apparatus is also adapted to treat obesity. 
0256 FIGS. 50-51 show an embodiment wherein the 
reflux treatment apparatus adapted also for treating obesity. 
0257 FIGS. 52a-hillustrate different steps of invaginating 
the inflatable device of FIG. 47a on the inside of a stomach 
wall of a patient, 
0258 FIGS. 53a-c shows an instrument for creating an 
invagination of the wall of the stomach. 
(0259 FIGS. 54-55 show an abdominal method for treating 
reflux disease. 
0260 FIG. 56 is a schematic block diagram illustrating an 
embodiment of the reflux disease apparatus of the invention, 
in which wireless energy is released from an external Source 
of energy for use in the power of a stimulation device; 
0261 FIG. 57 is a schematic block diagram illustrating 
another embodiment of the invention, in which wireless 
energy is released from an internal source of energy; 
0262 FIGS. 58 to 61 are schematic block diagrams illus 
trating four embodiments, respectively, of the invention, in 
which a switch is implanted in the patient for directly or 
indirectly switching the power of the stimulation device: 
0263 FIG. 62 is a schematic block diagram illustrating 
conceivable combinations of implantable components for 
achieving various communication options; 
0264 FIG. 63 illustrates the apparatus in accordance with 
the invention implanted in a patient; and 
0265 FIG. 64 is a block diagram illustrating remote con 
trol components of an embodiment of the invention. 
0266 FIGS. 65-68 are views of embodiments of an appa 
ratus for treating obesity by stretching the wall of the stomach 
that can be combined the reflux treatment apparatus 
implanted in a human patient. 
0267 FIG. 69 is a general description of the surface struc 
ture of any implanted device of the invention. 
0268 FIG. 70-76 are views of various embodiments of an 
apparatus for treating obesity that can be combined with the 
reflux treatment apparatus implanted in a human patient. 
0269 FIGS. 77-93 show various ways of powering an 
apparatus for treating obesity that can be combined with an 
apparatus for treating reflux implanted in a human patient. 
0270 FIGS. 94-100 show various ways of arranging 
hydraulic or pneumatic powering of an apparatus for treating 
obesity implanted in a human patient. 
0271 FIGS. 101-105 show various instruments for treat 
ing reflux and obesity. 
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0272 FIGS. 106-107 show methods for surgery for treat 
ing reflux and obesity. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Movement Restriction Device 

0273 FIG. 1A is a schematic view depicting an apparatus 
11, including a movement restriction device 10 of a biocom 
patible material, for treating reflux disease, in accordance 
with the invention, implanted in a human patient. In FIG. 1A, 
the device 10 is invaginated in the fundus. 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 stom 
ach fundus wall 16 in a position between the patient's dia 
phragm 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 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 

(0274 The body 13 is inflatable and adapted to be inflated 
with a gel or fluid. A fluid or gel receiving member for receiv 
ing fluid to inflate said movement restriction device may be 
provided. Alternatively, the body 13 includes a homogenous 
material and be a solid body. Alternatively, the body 13 
includes an outer wall in the form of an enclosure wall defin 
ing 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. 

0275. The body 13 of the movement restriction device 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 stomach 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 in tact over the long term. 
(0276. There may optionally be a second fixation device 
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 at least a portion of 
the lower part of the invaginated stomach fundus wall 16. 
Thus, the device 10 is affixed in this position by this second 
fixation apparatus. A director indirect affixation of the device 
10 to the diaphragm muscle 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. Alter 
natively, 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. 
(0277 FIG. 1B shows an embodiment substantially similar 
to the one shown in FIG. 1A. In FIG. 1B the body 13 and 
invagiation 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. 
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0278 FIG. 1C shows another embodiment substantially 
similar to the one shown in FIG. 1A. In FIG. 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. 
0279. An alternative embodiment of an apparatus 17 for 
the treatment of reflux disease in accordance with the inven 
tion 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 device 10 is shown 
implanted in a human patient and invaginated 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 stomach, 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 position between the patient's diaphragm 18 and at 
least a portion of the lower part of the invaginated Stomach 
fundus 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, has an 
outer surface 15 suitable to rest against this fundus 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 dia 
phragm 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. 
0280. After invagination, a number of stomach-to-stom 
ach sutures or staples 33a comprising a first fixation device 
are applied from inside the stomach 16 to keep the invagina 
tion in tact in the short term. This allows the growth of human 
tissue, keeping the invagination in tact over the long term. 
Additional sutures or staples 22b comprising a second fixa 
tion 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 16c 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. 
(0281 An alternative embodiment is shown in FIG. 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 embodiment lacks 
stomach-to-diaphragm sutures or staples. 
0282. An alternative 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 refer 
ence to FIGS. 1A-C and 2A-B. Thus, a movement restriction 
device 10 is shown implanted in a human patient. The device 
10 comprises abody 13 adapted to rest againstaportion of the 
stomach fundus wall 16 in a position 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. 


























































