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Description

[0001] The present invention relates to an apparatus
for forming a stoma opening in the stomach or oesopha-
gus of a patient. The apparatus comprises a constriction
device adapted to be applied on the patient’s stomach
oroesophagus andincluding an elongate adjustable con-
striction member adapted to extend in a loop around and
constrict the stomach or oesophagus to form the stoma
opening therein, the constriction member having first and
second end portions. The apparatus further comprises a
connection device for releasably connecting the first and
second end portions of the constriction member to each
other, and an adjustment device that adjusts the longitu-
dinal extension of the constriction member in said loop
to change the size of the stoma opening

[0002] This kind of apparatus in the form of a gastric
banding device, in which a band encircles a portion of a
patient’s stomach to restrict the food intake of the patient,
have been used in surgery for morbid obesity to form a
small gastric pouch above the band and a reduced stoma
opening in the stomach. Although such a band is applied
around the stomach to obtain an optimal stoma opening
during surgery, some prior gastric banding devices are
provided with an adjustment device enabling a minor
post-operation adjustment of the size of the stoma open-
ing.

[0003] The kind of apparatus presented initially has
also been used for treating heartburn and reflux disease
due to hiatal hernia, i.e. a portion of the stomach imme-
diately below the gastric fundus slides upwardly through
the esophageal hiatus. In consequence, stomach acids
and foods are regurgitated into the oesophagus. In the
late 1970s a prior art prosthesis called Angelchik, accord-
ingto U.S. Patent No. 3.875 928, was used to operatively
treat heartburn and reflux disease. However, the An-
gelchik prosthesis had a major disadvantage in that it
was not possible to adjust the size of the restriction open-
ing after the operation. A further disadvantage was that
the prosthesis did not satisfactorily protect the oesopha-
gus and the surrounding area against injuries due to poor
shape of the prosthesis. Therefore, operations using the
Angelchik prosthesis are no longer practised.

[0004] An operation technique, semi-fundoduplicatio,
is currently in use for treating heartburn and reflux dis-
ease. Amostcommon operationis Nissen semi-fundodu-
plicatio, in which one takes the fundus of the stomach
and makes a three quarter of a turn around the oesopha-
gus and sutures between the stomach and oesophagus.
Although this operation works fairly well it has three main
disadvantages. Firstly, most patients treated in accord-
ance to semi-fundoduplicatio lose their ability to belch.
Secondly, many of these patients get dysphagia, i.e. dif-
ficulties to swallow after the operation. Thirdly, it is not
possible to adjust the stoma opening in the oesophagus
or stomach in any way after the operation. Characteristic
for these patients is the variation of their problems over
the day. For example, many patients have difficulties dur-
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ing the night when they lie down because of stomach
acid leaking up into the oesophagus.

[0005] FR 2797 181 discloses a gastric band accord-
ing to the pre-amble of claim 1.

[0006] The prime object of the present invention is to
provide a new adjustable apparatus designed to form an
adjustable stoma opening in the stomach or oesophagus
of a patient, wherein the new apparatus is suited for treat-
ing obese patients as well as patients suffering from
heartburn and reflux disease.

[0007] Anotherobject of the presentinvention is to pro-
vide a new convenient apparatus for forming a stoma
opening, which is easy to apply around the stomach or
oesophagus and easy to remove from the stomach or
oesophagus.

[0008] These objects are obtained by an apparatus of
the kind presented initially characterised in that the con-
nection device includes a female part and a male part
fitting into the female part to lock them together.

[0009] The male part includes a shank and a head on
the shank and the female part includes two jaws defining
a bore for receiving the head of the male part and a pas-
sage narrower than and extending from the bore for re-
ceiving the shank of the male part, whereby the male part
can be connected to the female part by laterally displac-
ing the head and shank of the male part into the bore and
passage, respectively. The jaws are formed with inden-
tations in the bore adjacent the passage fitting the head
of the male part, such that the head can be displaced
laterally relative to the bore into the indentations to lock
the male and female parts to each other.

[0010] The constriction member may be non-inflatable
and the adjustment device may include a motor for ad-
justing the non-inflatable constriction member. Alterna-
tively, the constriction member may be a hydraulic con-
striction member, typically with an inflatable cavity, and
the adjustment device may include a pump hydraulically
connected to the hydraulic constriction member.

[0011] Generally, the adjustment device comprises a
powered adjustment device, for example including a mo-
tor, preferably an electric motor. The apparatus may com-
prise an implantable energy-transforming device adapt-
ed to transform wireless energy emitted from outside the
patient’s body into an energy form suited for powering
the adjustment device. Such an energy form may be elec-
tric energy for powering an electric motor of the adjust-
ment device.

[0012] To conveniently adjust the size of the stoma
opening the apparatus may comprise a wireless remote
control for controlling the adjustment device from outside
the patient’'s body to adjust the constriction device to
change the size of the stoma opening.

[0013] In the enclosed drawings:

Figure 1 is a view of the apparatus of the invention
with a connection device,

Figure 2 is a schematic view of the connection device
in an unlocked state,
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Figure 3 is a schematic view of the connection device
in a pre-locked state,

Figure 4 is a schematic view of the connection device
in a final locked state, and

Figure 5 illustrates the apparatus of the invention
implanted in an obese patient.

[0014] Figure 1 shows the apparatus of the present
invention including a constriction device having an elon-
gated constriction member 1 to be formed into a closed
loop around a patient’s stomach or oesophagus to form
a stoma opening therein. An adjustment device 2 in-
cludes an elongate housing 3 connected to an end portion
4 of the constriction member 1. There is a connection
device in the form of a male part 5 on another end portion
6 of the constriction member 1 and afemale part 7 formed
on the housing 3. (Alternatively, the male part 5 may be
provided on the housing 3 and the female part 7 may be
formed on the end portion 6.)

[0015] With reference to Figures 2 - 4, the male part 5
has a shank 8 and a spherical head 9 on the shank 8 and
the female part 7 has two jaws 10,11 defining a circular
bore 12 for receiving the head 9 and a passage 13 nar-
rower than and extending from the bore 12 for receiving
the shank 8. As appears from Figure 3 the male part 5
can be pre-locked to the female part 7 by laterally dis-
placing the head 9 and shank 8 into the bore 12 and
passage 13, respectively. The jaws 10,11 are formed with
spherical segment indentations 14,15 complementary to
the spherical head 9. The indentations 14,15 are located
in the bore 12 adjacent the passage 13. As appears from
Figure 4 the male part 5 can be finally locked to the female
part 7 by displacing the head 9 laterally relative to the
bore 12 into the indentations 14,15. The pressure that
the stomach or oesophagus constantly exerts on the con-
striction member when the apparatus is implanted en-
sures that the connection device 5,7 is kept in a locked
state.

[0016] In case the apparatus should be removed from
the patient, the surgeon may conveniently use laparo-
scopic surgery to introduce a suitable tool into the pa-
tient’'sabdomentorelease the head 9 fromthe jaws 11,11
and displace the head 9 out of the bore 12.

[0017] Figure 5 illustrates the constriction device the
embodiment shown in Figures 1-4 applied on the stom-
ach 16 of an obese patient. The elongate constriction
member 1 and housing 3 of the constriction device extend
in a loop around and constricts the stomach 16 to form
an upper pouch 17 of the stomach 16 and a restricted
stomaopeninginthe stomach 17. Arechargeable electric
power supply 18 is implanted in the patient and fixed to
the breastbone 19 (the sternum). An external remote con-
trol 20 controls the adjustment device 2 and transmits
signals that are received by a combined control and en-
ergy transforming unit 21 subcutaneously implanted in
the patient. The unit 21 is electrically connected to the
electric power supply 18 and transforms the energy of
the signals into an electric current that is used for charg-
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ing the electric power supply 18. For example, the signals
may include electromagnetic waves and the unit 21 may
include an electric p-n junction element that transforms
the wireless energy into an electric current. A resilient
insulated electric wire 22 connects the power supply 18
and an electric motor of the adjustment device 2 con-
tained in the housing 3. The electric wire 22 extends hel-
ically between the power supply 18 and housing 3, in
order to permit the electric wire 22 to be temporarily ex-
tended when dynamic movements of the stomach 16 and
oesophagus occur, so that the risk of breaking the electric
wire 22 is eliminated.

Claims

1. An apparatus for forming a stoma opening in the
stomach (16) or oesophagus of a patient, the appa-
ratus comprising a constriction device (1,3) adapted
to be applied on the patient’s stomach or oesopha-
gus, the constriction device including an elongate
adjustable constriction member (1) adapted to ex-
tend in a loop around and constrict the stomach or
oesophagus to form the stoma opening therein, the
constriction member having first and second end
portions (4,6), a connection device (5,7) for releas-
ably connecting the first and second end portions of
the constriction member to each other, and an ad-
justment device (2) that adjusts the longitudinal ex-
tension of the constriction member (1) in said loop
to change the size of the stoma opening, wherein
the connection device includes a female part (7) and
amale part (5) fitting into the female part to lock them
together,

characterised in that: the male part (5) com-
prises a shank (8) and a head (9) on the shank
and the female part (7) comprises two jaws
(10,11) defining a bore (12) for receiving the
head of the male part and a passage (13) nar-
rower than and extending from the bore for re-
ceiving the shank of the male part, whereby the
male part can be connected to the female part
by laterally displacing the head and shank of the
male part into the bore and passage, respec-
tively, wherein the jaws (10,11) are formed with
indentations (14,15) in the bore (12) adjacent
the passage (13) fitting the head (9) of the male
part (5), such that the head can be displaced
laterally relative to the bore into the indentations
to lock the male and female parts to each other.

2. An apparatus according to claim 1, wherein the con-
striction member (1) is non-inflatable.

3. An apparatus according to claim 2, wherein the ad-
justment device (2) comprises a motor.
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An apparatus according to claim 1, wherein the con-
striction member comprises a hydraulic constriction
member and the adjustment device (2) comprises a
pump hydraulically connected to the hydraulic con-
striction member.

An apparatus according to any of claims 1-4, wherein
the adjustment device (2) comprises a powered ad-
justment device and further comprising an implant-
able energy transforming device (21) adapted to
transform wireless energy emitted from outside the
patients body into an energy form suited for powering
the adjustment device.

An apparatus according to any of claims 1-5, further
comprising a wireless remote control (20) for con-
trolling the adjustment device (2) to adjust the con-
striction device (1,3) to change the size of the stoma
opening.

Patentanspriiche

1.

Vorrichtung zum Bilden einer Stomadffnung in dem
Magen (16) oder dem Osophagus eines Patienten,
wobei die Vorrichtung eine Einengungseinrichtung
(1, 3), welche eingerichtet ist, um auf den Magen
oder den Osophagus des Patienten angewendet zu
werden, umfasst, wobei die Einengungseinrichtung
ein langliches, einstellbares Einengungselement
(1), welches eingerichtet ist, um sich in einer Schlau-
fe um den Magen oder den Osophagus zu erstrek-
ken und diesen einzuengen, um die Stomadffnung
darin zu bilden, wobei das Einengungselement ei-
nen ersten und einen zweiten Endbereich (4, 6) auf-
weist, eine Verbindungseinrichtung (5, 7) zum 16s-
baren miteinander Verbinden des ersten und des
zweiten Endbereichs des Einengungselements und
eine Einstelleinrichtung (2), welche die Langser-
streckung des Einengungselements (1) in der
Schlaufe einstellt, um die GréRe der Stomadffnung
zu verandern, aufweist, wobei die Verbindungsein-
richtung ein Mutterteil (7) und ein Vaterteil (5), wel-
ches in das Mutterteil passt, um sie aneinander fest-
zumachen, aufweist, dadurch gekennzeichnet,
dass:

das Vaterteil (5) einen Schaft (8) und einen Kopf
(9) auf dem Schaft umfasst, und dass das Mut-
terteil (7) zwei Klauen (10, 11), welche zum Auf-
nehmen des Kopfes des Vaterteils eine Bohrung
(12) und zum Aufnehmen des Schaftes des Va-
terteils einen Durchgang (13), welcher enger als
die Bohrung ist und sich davon erstreckt, um-
fasst, wodurch das Vaterteil durch ein laterales
Verschieben des Kopfes und des Schaftes des
Vaterteils in die Bohrung bzw. den Durchgang
mit dem Mutterteil verbunden werden kann,

10

15

20

25

30

35

40

45

50

55

wobei die Klauen (10, 11) mit Vertiefungen (14,
15) in der Bohrung (12) neben dem Durchgang
(13), welche fiir den Kopf (9) des Vaterteils (5)
passen, ausgestaltet sind, so dass der Kopf la-
teral relativ zu der Bohrung in die Vertiefungen
verschoben werden kann, um das Vater- und
das Mutterteil aneinander festzumachen.

Vorrichtung gemaR Anspruch 1, wobei das Einen-
gungselement (1) nicht aufblasbar ist.

Vorrichtung gemaf Anspruch 2, wobei die Einstell-
einrichtung (2) einen Motor umfasst.

Vorrichtung gemaR Anspruch 1, wobei das Einen-
gungselement ein hydraulisches Einengungsele-
ment umfasst und die Einstelleinrichtung (2) eine
Pumpe, welche hydraulisch mit dem hydraulischen
Einengungselement verbunden ist, umfasst.

Vorrichtung gemaf einem der Anspriiche 1-4, wobei
die Einstelleinrichtung (2) eine angetriebene Ein-
stelleinrichtung umfasst und weiter eine implantier-
bare energieumwandelnde Einrichtung (21), welche
eingerichtet ist, um drahtlose Energie, welche von
auerhalb des Patientenkdrpers ausgesandt wird,
in eine Energieform, welche zum Antreiben der Ein-
stellungseinrichtung geeignet ist, umzuwandeln,
umfasst.

Vorrichtung gemaR einem der Anspriche 1-5, wel-
che weiter eine drahtlose Fernsteuerung (20) zum
Steuern der Einstelleinrichtung (2) zum Einstellen
der Einengungseinrichtung (1, 3) fir ein Andern der
Grofle der Stomadffnung umfasst.

Revendications

Appareil pour former un orifice de stomie dans I'es-
tomac (16) ou dans I'oesophage d’'un patient, I'ap-
pareil comprenant un dispositif de constriction (1, 3)
apte a étre appliqué a 'estomac ou a I'oesophage
du patient, le dispositif de constriction comportant
un élément de constriction ajustable oblong (1) apte
a s’étendre dans une boucle autour et a contraindre
I'estomac ou 'oesophage pour former I'orifice de sto-
mie dans celui-ci, 'élément de constriction ayant des
premiére et seconde portions d’extrémité (4, 6), un
dispositif de connection (5, 7) pour relier relachable-
ment les premiére et seconde portions d’extrémité
de I'élément de constriction 'une a l'autre, et un dis-
positif d’ajustement (2) qui ajuste I'extension longi-
tudinale de I'élément de constriction (1) dans ladite
boucle pour changer la taille de l'orifice de stomie,
ou le dispositif de connection comporte une partie
femelle (7) et une partie male (5) s’ajustant dans la
partie femelle pour les verrouiller ensemble, carac-
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térisé en ce que la partie male (5) comprend un fit

(8) et une téte (9) sur le ft, et la partie femelle (7)
comprend deux machoires (10, 11) définissant un
percage (12) pour recevoir la téte de la partie méle,

et un passage (13) plus étroit que et s’étendantdu 5
percage pour recevoir le fitde la partie male, moyen-
nant quoi la partie male peut étre reliée a la partie
femelle en déplagant latéralement la téte et le fit de

la partie méle dans le pergage et le passage, res-
pectivement, ou les machoires (10, 11) présentent 10
des indentations (14, 15) dans le pergage (12) ad-
jacentau passage (13) ajustant la téte (9) de la partie
male (5) de sorte que la téte peut étre déplacée la-
téralement relativement au pergage dans les inden-
tations pour verrouiller les parties male et femelle 15
l'une a l'autre.

Appareil selon la revendication 1, dans lequel I'élé-
ment de constriction (1) n’est pas gonflable.

20
Appareil selon la revendication 2, dans lequel le dis-
positif d’ajustement (2) comprend un moteur.

Appareil selon la revendication 1, dans lequel I'élé-
ment de constriction comprend un élément de cons- 25
triction hydraulique, et le dispositif d’ajustement (2)
comprend une pompe reliée hydrauliquemental'élé-
ment de constriction hydraulique.

Appareil selon I'une quelconque des revendications 30
1 a4, dans lequel le dispositif d’ajustement (2) com-
prend un dispositif d’ajustement motorisé, et com-
prenant en outre un dispositif de transformation
d’énergie implantable (21) apte a transformer I'éner-

gie sans fil émise depuis I'extérieur du corps du pa- 35
tient en une forme d’énergie qui convient pour ali-
menter le dispositif d’ajustement.

Appareil selon I'une quelconque des revendications
1 a 5, comprenant en outre une commande a dis- 40
tance sans fil (20) pour commander le dispositif
d’'ajustement (2) pour ajuster le dispositif de cons-
triction (1, 3) afin de changer la taille de I'orifice de

stomie.
45
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