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A closing means for hollow organs

The invention is directed to a closing means for longitudinally extending hollow
organs comprising a flexible wall and a passage, according to the precharacteriz-
ing part of claim 1. The invention is further directed to a method for closing such
hollow organs, or limiting the passage through. Such hollow organs may be or-
gans in an animal body or a human body, for example.

Closing means for closing or constricting hollow organs are generally known.
German Laid Open Publication DE-A-4109314, for example, describes an im-
plantable device for closing a vessel, in particular a blood vessel, in the body of a
living being. The device comprises a longitudinal flexible plate to be fastened
around the vessel, wherein a plurality of communicating bubbles is provided on
one side of the plate. After the plate has been fastened around the vessel, the
bubbles are filled with a fluid so that they expand and press circularly against the
walls of the vessel to close the same either partly or completely.

Moreover, means for constricting the stomach passage opening are known that
take the form of so-called gastric bands. Gastric bands are used in treating
pathologic overweight, the so-called morbid adiposity. Corresponding implants

are also employed in so-called gastric restriction surgery.
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Two types of such gastric restriction surgery have become widely accepted. The

so-called "gastric banding" and the so-called "gastric bypass”.

In "gastric banding”, the entrance region of the stomach, the so-called stoma
opening, is constricted by a gastric band in the form of an implanted plastic ma-
terial band, e.g. of silicone, so that a stomach pouch is formed. The stomach
pouch has only a small passage to the remaining part of the stomach, due to the
constriction by the gastric band, so that a patient will feel saturated already after
having consumed a small amount of food or that he can consume only a certain
amount of food in a certain period of time. However, there is a risk that the con-
stricted stomach pouch becomes bulged and expands. With all gastric bands,
there is a further risk of the band becoming displaced or penetrating into the
stomach wall.

Especially when using the above mentioned annular closing means having a cir-
cularly expandable part, so-called pressure necroses may occur because of the
pressure acting on the wall of the organ.

With a "gastric bypass”, the upper part of the stomach is separated by means of
retaining staple lines, so that the lower stomach part and the duodenum are
completely deactivated. The upper stomach part is connected with a loop of the
small intestine pulled up to that stomach part and serving as a bypass for the
remaining stomach and the duodenum. This kind of surgery is deemed irreversi-
ble, which is critical in the event of future complications such as malabsorptions.
Further, the separated stomach part and the duodenum can no longer be
reached endoscopically for diagnosis or treatment.

In a development of the "gastric bypass”, a combination of this surgical method
and the use of a gastric band has been tested. Here, a part of the stomach is
pinched off entirely with a gastric band and a corresponding bypass connection of
the upper stomach part with the small intestine is established. This method is not
generally irreversible, but the known problems in connection with gastric bands,
e.g. pressure necroses or erosion, still exist. The gastric band must also exert
high pressure on the stomach wall in order to complete the closure of the stom-

ach passage.
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For the above described method, practice has shown that , for a complete clo-
sure of the stomach part, a gastric band has to exert so high a pressure on the
stomach walls that necroses and a penetration into the stomach wall necessarily
have to occur so that the method is not practicable. The gastric band in contact

with the small bowel loop can perforate at that level too.

Therefore, it is an object of the present invention to provide a closing means of
the kind mentioned at the beginning, wherein, while avoiding the above men-
tioned disadvantages, a passage of a hollow organ with a flexible wall, especially

in an animal body or a human body, may be closed reversibly.

The object is solved with the features of claim 1 and claim 20, respectively.

According to the invention, a closing means for longitudinal hollow organs of a
human or animal body, which organ has a flexible wall and a passage, comprises
at least one chamber having a chamber volume. The chamber volume is variable
through the supply of a fluid so that the passage of the hollow organ may be
closed partly or entirely as a function of the chamber volume. The chamber ex-
tends substantially rectilinearly and is of longitudinal configuration. The chamber
comprises a fastening device by which the chamber may be fastened to an exte-
rior part of the hollow organ wall, wherein portions of the hollow organ wall are
adapted to be folded about the rectilinear chamber and to be fastened to the
chamber and/or to each other such that, when in the fastened condition, the
chamber is arranged in a fold (plicature) of the hollow organ wall. In other
words, the hollow organ is folded in the longitudinal and transversal directions
such that the chamber can be arranged in the fold thus formed. Thereafter, the
chamber can be fastened to the hollow organ. By filling the chamber and ex-
panding the chamber volume, the balloon-like chamber exerts pressure on the
wall of the hollow organ from one side and can close a passage of the hollow or-
gan completely. This has the advantage that pressure acts on the wall of the hol-
low organ only from one side and that less pressure is necessary for a complete
closure of the hollow organ. Moreover, due to the unilateral pressure on the hol-
low organ, there is no longer any risk of a constriction of the hollow organ. Using

the fastening device, the closing means may be fixed at the hollow organ so that
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the closing means can not slip. Pressure necroses, occurring frequently when
gastric bands are used, for example, are avoided because of the lower pressure
acting only on one side of the hollow organ. Since, when closing the passage, the
walls of the passage in the hollow organ come to contact each other due to the
pressure acting on the one side of the passage wall, less pressure is required for
closing the passage. Further, no folds are formed in the walls, as is the case with

a closing means acting circularly on the walls of a hollow organ.

Preferably, the chamber is adapted to be fastened on the outer side of the wall in
the longitudinal direction, such that the fastened chamber extends along the lon-
gitudinal direction of the hollow organ and in parallel with the hollow organ.
Here, the hollow organ is folded longitudinally so that the chamber is located in
the longitudinal fold of the hollow organ. This is advantageous in that the wall of
the hollow organ is pressurized over a relatively long section and the passage of
the hollow organ is thus closed over the entire section. This requires less pres-
sure for closing the hollow organ and the risks of constrictions of the hollow or-
gan or of a cutting of the closing means into the wall of the hollow organ are de-

creased.

As an alternative, the chamber may be fastened to the outer side of the hollow
organ along the transversal direction so that the chamber extends transversal to
the hollow organ, when fastened. This kind of fastening is particularly advanta-
geous with relatively thin hollow organs, the hollow organ also being folded in
the transversal direction of the hollow organ.

Preferably, the fold in the wall of the hollow organ has at least one fold edge and
the fastening device is at least one fastening strip protruding radially from the
chamber such that at least one fold edge of the hollow organ may be fastened to

the fastening device and to the wall of the hollow organs.

In this case, it is particularly advantageous if two fold edges are formed by the
folding so that the hollow organ may be fastened from both sides to the fasten-
ing strip by a respective one of the fold edges. The fastening strip preferably
forms a separation layer between the fold edges of the hollow organ fastened to

the fastening strip. Thus, it is possible to fasten the closing means to the hollow



WO 2006/134106 PCT/EP2006/063146
5

organ in a particularly simple manner and to fix the fold of the hollow organ at
the same time. Here, the fastening strip serves as a separation layer between
the folding edges so that a later detaching of the fold edges from each other by
disconnecting the fastening means can be done in a particularly simple manner.
With hollow organs of an animal body or a human body fusion and adhering of

the fold edge or the fold edges are prevented.

In a particularly preferred embodiment, the fastening device is comprised of two
spaced parallel fastening strips, a fold edge of the hollow organ being adapted to
be fastened to the side of a fastening strip averted from the adjacent fastening
strip, such that the spacing between the fold edges of the hollow organ fastened
to the fastening strip may be determined by the spacing between the fastening
strips, wherein the spacing between the fastening strips is preferably variable.
Thus, it is possible to also close hollow organs having a relatively small circum-
ference with a closing means arranged in the longitudinal direction of the hollow
organ, since the fold of the hollow organ does not have to enclose the entire
closing means. Moreover, a variable spacing between the fastening strips offers
the possibility to control the tensile force acting on the fold of the hollow organ.
To this effect, for example, eyelets may be arranged on the fastening strip side
facing the adjacent fastening strip, the spacing between the fastening strips be-
ing variable via a suture cord extending through the eyelets.

The fastening device may comprise holes for the engagement of fastening
means. Thus, it is possible to fasten the closing means to the hollow organ in a
particularly simple manner, for example using a suture passing through the holes
or clips extending through the holes.

Preferably, the fastening strip extends at least over the length of the chamber.

In an advantageous embodiment of the invention, the fastening strip comprises
discontinuities along the longitudinal direction. Thus, the chamber is both torsion
elastic and transversely elastic despite the fastening strip so that the chamber is
readily adaptable to slightly bent hollow organs.
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The balloon-like chamber may be adapted to be sewed or clamped to the wall of

a hollow organ by means of the fastening device.

In a particularly preferred embodiment, at least one tube connects the chamber
to at least one fluid port such that the chamber may be filled with fluid through
the fluid port. Thus, it is possible to change the filling volume of the closing
means at a site remote from the closing means using the fluid port. When using
such a closing means in a human or animal body, the fluid port may be m-
planted subcutaneously, for example, so that the chambers of the closing means
can be filled or emptied using a syringe to pierce into the fluid port through the
skin. The fluid circuit can be closed (pump and fluid reservoir inside the body) or

open to the exterior of the body (port chamber, aso).

In the longitudinal direction of the chamber, the fastening device may have at
least one portion projecting beyond the chamber. This allows for a particularly
advantageous fastening of the closing means to the hollow organ. For example, a
fastening device in the form of a fastening strip can protrude in the longitudinal
direction of the chamber on one or loth sides, so that the chamber need not
necessarily have the same length as the fold of the hollow organ. The fastening
strips may serve to fasten the closing means in the fold over the entire length
and to fix the fold.

In prolongation of the chamber, a plate-shaped separating tab may be provided
which, in the fastened condition of the closing means, forms a separating inter-
mediate layer for adjacent parts of the hollow organ. When using the closing
means in a human or animal body, there is a risk that the folded walls of the hol-
low organ grow together, for example. By employing such a plate-shaped sepa-
rating tab, the folding of the hollow organ may be longer than the chamber of
the closing means, the plate-shaped separating tab forming a separating inter-
mediate layer in the region of the fold of the hollow organ not filled by the cham-

ber, so that a fusion of the walls of the hollow organ is prevented.

Preferably, the tube for filling the chamber is guided at least partly in the fasten-

ing device or fixed to the fastening device. Thus, it is possible to lead the tube to



WO 2006/134106 PCT/EP2006/063146
7

the chamber in a simple manner. This can act as a skeleton for a very flexible

chamber when it is empty.

In a preferred embodiment, the chamber is divided into sub-chambers of equal
or different sizes. This allows to safely close irregularly shaped hollow organs,
too, by filling the sub-chambers of the closing means differently, so as to exert a

varying pressure on the wall.

In a particularly preferred embodiment, the chamber has a flexible partition di-
viding the chambers in two sub-chambers, wherein two spaced fastening strips
of the fastening device are commonly arranged at the wall of one of the sub-
chambers, such that the spacing between the fastening strips may be varied by a
different degree of filling of the sub-chambers. Thus, it is possible to vary the
tensile forces acting on the fold by changing the spacing between the fastening

strips, which in turn is varied by a differential filling of the sub-chambers.

The tube connected with the balloon-like chamber may have a plurality of chan-
nels, each terminating in a sub-chamber of the closing means and each being
connectable with a space of a fluid port having a plurality of spaces or with a re-
spective one of different fluid ports. This allows to vary the pressure in the differ-
ent sub-chambers individually and to vary the closing of the hollow organ or the

tensile force acting on the fold of the hollow organ.

When two parallel fastening strips are provided, the spacing between the fasten-
ing strips may be variable by an expansion of the chamber wall resulting from a
different degree of filling of the chambers or the sub-chambers. In this manner,
too, the tensile force acting on the fold can be influenced.

In a method for a partial or complete closing of a passage of a longitudinal hol-
low organ with a flexible wall in a human or animal body, first, a chamber is
placed against a portion of the wall of the hollow organ. Thereafter, the hollow
organ is folded such that the hollow organ at least partly surrounds the chamber

and that at least one fold edge is formed.
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At least one fold edge is fastened such that the chamber is situated in the fold of
the hollow organ. Then, the chamber is fastened to the hollow organ. The fasten-
ing of the chamber may also be done before the folding of the hollow organ, or it
may be effected by fastening the fold edges to the outer side of the wall of the
hollow organ.

By filling the chamber with a medium such that the volume of the chamber
changes, the balloon-like chamber exerts pressure on the wall of the hollow or-
gan to close the passage of the hollow organ.

Preferably, the chamber is formed using a closing means described above.

Other advantageous embodiments of the method are mentioned in the depend-

ent claims.

The above described closing means may further be used in surgery when per-
forming a gastric bypass. It can be used to control the “continence” of any hollow

organ.

The following is a detailed description of the invention with reference to the

drawings.

In the Figures:

Fig. 1 is a perspective schematic illustration of a closing means ac-
cording to the present invention, which has been sewn into a
hose-shaped portion of a stomach along the longitudinal di-

rection,

Figs 2a and 2b are schematic illustrations of another embodiment of the pre-
sent closing means arranged in a transverse fold of a hollow

organ,

Fig. 3 is a schematic section through an unfilled closing means n-

serted into the fold of a hollow organ,
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Figs. 410 9 show different embodiments of the present closing means in

schematic side view with different forms of fastening devices,

Figs. 10 and 11 are schematic sectional views on filled closing means of dif-
ferent cross sections, each arranged in a fold of a hollow or-

gan,

Figs. 12 and 13  are schematic sectional views on present closing means with
different sub-chamber arrangements, and

Fig. 14 is a schematic section through another embodiment of a pre-
sent closing means with two fastening strips in the fold of the

closing means in the fastened condition.

Fig. 1 is a perspective schematic illustration of a stomach 2 to which a bypass
has been applied by means of a small intestine loop 10. The stomach 2 has been
divided into a bag-like part 2a and a hose-shaped part 2b. The tubular part 2b of
the stomach has been folded to a plicature into which a closing means 1 accord-
ing to the present invention has been inserted. The fold edges 4 of the plicature
of the hose-shaped part 2b of the stomach 2 are fastened to a fastening strip 6
projecting radially from a balloon-like chamber 5 of the closing means 1 extend-

ing in the longitudinal direction.

The fastening has been effected with fastening means 8, e.g. a suture or clips.
Above the closing means 1 a small intestine loop 10 is connected to the upper
section 2c of the hose-shaped part 2b of the stomach 2 to form the bypass. At its
bottom end, the chamber 5 of the closing means 1 is connected to a fluid port 14
through a tube 12. Via the fluid port 14 and the tube 12, the chamber can be
filled with a medium, in particular a fluid. By filling the chamber 5 with a me-
dium, the chamber volume of the balloon-like chamber 5 is enlarged so that the
chamber presses against the outer side of the wall of the tubular part 2b of the
stomach 2, thereby closing the passage (not illustrated in Fig. 1) of this part 2b

of the hollow organ.
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Figs. 2a and 2b illustrate a second embodiment of a closing means of the present
invention. A hollow organ 18, which is relatively thin compared to the hollow or-
gan illustrated in Fig. 1, has been folded to a plicature 20 transversal to the hol-
low organ 18. A closing means 1 is positioned in the fold 20, as is best seen in
the sectional view in Fig. 2b. The closing means comprises a chamber 5 with a
variable chamber volume 22. By fastening means 8 in the form of a suture or
clips, the fold edges 4 of the plicature 20 of the hollow organ 18 are fastened to
each other or to the fastening device 6 of the closing means 1 such that the fas-
tening device 6 forms an intermediate layer between the fold edges 4. This is
advantageous in that there is no risk of parts of the wall 16 of the hollow organ
18 adhering or growing together at the fold edges 4. By a simple detachment of
the fastening means 8, the closing means 1 can thus be removed from the plica-
ture 20.

Fig. 3 illustrates another embodiment of the present closing means. The closing
means is situated in the plicature 20 of a hollow organ folded in the longitudinal
direction. The volume 22 of the chamber 5 has not yet been filled with a fluid in
the condition illustrated in Fig. 3. The closing means 1 is connected to a fluid port
14 through a tube 12. By filling the chamber 5 with a fluid through the fluid port
14, the chamber volume 22 expands, presses against the wall 16 of the inner
part 20a of the plicature 20 and presses the inner sides 26 of the hollow organ
18 against each other so that the passage 24 of the hollow organ 18 is closed.
With organs of an animal or human body, the inner sides 26 of a corresponding
hollow organ 18 are mucous membranes so that there is no risk of the inner
sides 26 growing together. By emptying the balloon-like chambers 5, the pas-

sage 24 of the hollow organ 18 can be opened again in a simple manner.

Figs. 4 to 10 schematically illustrate different embodiments of a present closing
means. Fig. 4 shows an embodiment of the present closing means 1 as it is illus-
trated, for example, in the embodiments of Figs. 1, 2a, 2b and 3 in the inserted
condition. The closing means 1 has a balloon-like chamber 5§ from which a fas-
tening device 6 in the form of a fastening strip protrudes radially. The fastening
strip 6 has holes 6a through which the fastening means for fastening the closing
means 1 may be passed. At one end of the chamber 5, a tube 12 is provided

connecting the balloon-like chamber 5 with a fluid port 14. Preferably, the entire
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closing means 1 is formed from one material, e.g. a stretchable plastic material

like silicone.

The embodiment of the present closing means 1 illustrated in Fig. 5 is similar to
the embodiment in Fig. 4, except for the fastening device 6 having no holes. To
fasten a closing means 1 according to this embodiment, fastening means are
pierced directly through the material of the fastening device 6. This may be ad-
vantageous, if a fixed spacing between the fastening means, as it is the case for
the closing means 1 of Fig. 4 due to the predefined spacing of the holes 6a, can-
not be realized while fastening the closing means 1.

Fig. 6 illustrates another embodiment of a closing means 1, wherein the fasten-
ing device 6 is a fastening strip which is provided with eyelets 7 having holes 6a.

In the embodiment of a present closing means illustrated in Fig. 7, the fastening
device 6 in the form of a fastening strip is provided with holes 6a, the fastening
device 6 projecting beyond the chamber 5 in the longitudinal direction. This is
advantageous in that, when such a closing device is used in a relatively long pli-
cature of a hollow organ, the chamber 5 need not extend over the whole length
of the fold, wherein the fold edges of the fold of the hollow organ can be fas-
tened over the entire length of the fold to advantageously fix the fold and to fas-
ten the closing means 1 to the fastening strip 6. In the embodiment of Fig. 7, a
section 12a of the tube 12 is guided in the fastening strip 6 so that the balloon-
like chamber 5 can be connected with the tube 12 in a simple manner.

In prolongation of the chamber 5, a closing means 1 according to Fig. 8 is pro-
vided with a plate-shaped separating tab 28 which, in the fastened condition of
the closing means 1, forms an intermediate layer between walls of the hollow
organ in a plicature. Thus, it is possible to insert the closing means 1 into the
fold of a hollow organ that is substantially longer than the balloon-like chamber 5
of the closing means 1. This is advantageous, especially when applying such a
closing device to an organ in a human or animal body, since the outer sides of
such an organ tend to grow together. By providing a plate-shaped separating tab
28, an intermediate layer is formed in the fold between the outer sides of the

wall of the hollow organ in the portion not filled by the chamber 5, so that the
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risk of the outer sides of the walls growing together is reduced in this portion.
Here, as illustrated in Fig. 8, the fastening device 6 may extend along the plate-
shaped separating tab 28. It is particularly advantageous if a section 12a of the
tube 12 is guided in or along the plate-shaped separating tab 28 to connect the
balloon-like chamber 5 with a fluid port 14.

Fig. 9 illustrates another embodiment of a present closing means 1. A fastening
device 6 protrudes radially from the balloon-like chamber 5, taking the form of a
fastening strip with a plurality of discontinuities. The fastening strip is provided
with holes 6a to pass fastening means there through. Due to the discontinuities
6b in the fastening device 6, the closing means 1 is substantially more torsion
elastic and also more elastic in the transversal direction as compared to the em-
bodiment of the closing means 1 illustrated in Fig. 4, since, in the embodiment of
Fig. 4, the fastening device 6 acts as a stiffening rib. Thus, the embodiment of
the closing means 1 illustrated in Fig. 9 can also be employed with curved hollow

organs, because it can adapt to the curvature of the hollow organ.

Figs. 10 and 11 illustrate two embodiments of a present closing means 1 located
in a fold of a hollow organ. The embodiment illustrated in Fig. 10 has a balloon-
like chamber with an oval cross section, whereas the embodiment illustrated in
Fig. 11 has an almost round chamber cross section. Using fastening means 8
passed through the fastening device 6, the chambers are each connected to the
fold edges 4 of the fold 20 and thus to the hollow organ 18. At the same time,
the fold 20 is fixed by this fastening. In both embodiments, the chambers 5 are
almost completely filled with a fluid so that the chamber volume 22 is expanded
almost to the maximum. The chamber 5 presses against the walls 16 of the hol-
low organ 18 located in the oner part of the fold 20, so that the inner walls 26 of
the hollow organ are pressed against each other and close the passage 24 of the

hollow organ 18.

As illustrated in Figs. 12 and 13, the chamber 5 may be divided into several sub-
chambers 7a, 7b, 7c. Here, as illustrated in Fig. 12, the sub-chambers 7a, 7b, 7¢c
may have different sizes, but they may also be of equal size, as illustrated in Fig.
14. The sub-chambers 7a, 7b, 7c may be connected to a plurality of fluid ports

via a tube having a plurality of channels, so that the sub-chambers 7a, 7b, 7c
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can be filled differently. Both the fluid chosen and the degree of filling may be
different, so that the pressure acting on the corresponding parts of the wall of
the hollow organ can be varied. The division of the balloon-like chamber does not
necessarily have to be in the longitudinal direction, as illustrated in Figs. 12 and
13, but may also be transverse to the longitudinal direction of the closing means,

so that a plurality of successively arranged sub-chambers forms the chamber 5.

In an embodiment according to Fig. 14, the closing means 1 comprises a cham-
ber 5 divided into two sub-chambers 7a and 7b. The sub-chambers 7a and 7b
have a slightly curved elastic intermediate wall 30. On the outer side of the wall
of the sub-chamber wall 7a, a fastening means 6 in the shape of two parallel fas-
tening strips extending radially from the balloon-like chamber 5 is arranged. The
fastening strips 6 extend at a distance D from each other. On the sides averted
from the adjacent fastening strip, the fold edges 4 of the fold 20 of the hollow
organ 18 is fastened to the fastening strips 6, respectively, so that the tensile
force acting on the fold 20 can be determined by the distance D between the fas-
tening strips 6. By a different degree of filling in the sub-chambers 7a and 7b,
the distance D between the fastening strips 6 can be varied, so that even after
the placing of the closing means 1 into the plicature 20 of the hollow organ 18
the tensile force acting on the plicature 20 can be varied. Should the closing
means 1 be connected to one or a plurality of fluid ports 14 through a tube 12
with a plurality of channels (both not illustrated in Fig. 14), the adjustment of the
distance D between the fastening strips 6 can be effected from a location remote

from the closing means 1.

The sides of the fastening strips 6 respectively facing the adjacent fastening strip
6 may be provided with eyelets 7 (not illustrated in Fig. 14) through which the
distance D and thus the tensile force acting on the plicature 20 can be adjusted
by means of a suture cord after the closing means 1 has been placed into the

plicature 20 of the hollow organ 18.

The closing means described above may not only be employed in closing a stom-
ach part, but also for organs with tubular structures such as the small and the

large intestine.
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The above described closing means may be used, for example, in a "gastric by-
pass" surgical method. Such a method will now be described with reference to
Fig. 1:

First the stomach 2 is “tailored” and the exposed stomach wall edges are sutured
or clamped such that the stomach 2 is divided into two parts 2a, 2b that are in
communication with each other, at least one part 2b being configured in hose-
shaped manner. Suitable methods for cutting are, for example, the Mason gas-
tro-plastic surgery or the MacLean gastro-plastic surgery. Here, a stapler with a
circular cross section is applied in the lower stomach part and actuated. Thereaf-
ter, a longitudinally extending stapling device, e.g. of the type endoGIA, is ap-
plied through the window 32 thus formed and is actuated in the cephalic direc-
tion to make a cut 34 while simultaneously suturing in about a vertical direction.

The next step is to fold the hose-shaped stomach part 2b into a plicature 20, into
which a closing means 1 described above is inserted and fastened therein.
Thereafter, the fold edges 4 of the plicature 20 are fastened to fix the plicature
20. The closing means 1 may also be fastened together with or after the fixation

of the fold edges 4 to the plicature 20.

In a further step, a small intestine loop 10 is connected with the stomach 2c in
the cephalic direction above the closing means 1 so as to form a bypass. This

method is similar to the placing of a Roux-en-Y-Gastric-Bypass.

Thereafter, the chamber 5 of the closing means is connected to a fluid port 14

via a tube 12.

The order of the surgical steps is not invariably fixed. For example, a part of the
stomach may be folded first and the closing means is arranged in the plicature
and fastened to the stomach as described above. Then, the stomach is tailored
along the closing means and the exposed stomach wall edges are sutured or
clamped such that the stomach is divided into two parts in communication with
each other. One part is hose-shaped and comprises the plicature formed before

and the closing means arranged in the plicature.
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The above described surgical methods have the advantage that the gastric by-
pass is reversible. By emptying the chamber of the closing means, the hose-
shaped part of the stomach is opened so that the same may become functional
again. Through a tube connecting the chamber with a fluid port provided under
the skin, the medium may be drawn from the chamber through the fluid port, so
that, in the event of complications such as malabsorptions or for endoscopic ex-
amination, for example, the metabolic pathway through the stomach, the intes-

tines and the duodenum can be opened relatively fast.

The above described closing means may also be used in a surgical method com-
bining stomach reduction and resection of the fundus. Such a method will now be

described with reference to Fig. 15:

First the stomach 2 is tailored and the exposed stomach wall edges are sutured
or clamped such that the stomach 2 is divided into parts 2a and 2b, being in
communication with each other, at least one part 2b being configured in a hose-
shaped manner. Thereby, a part of the stomach 2 is surgical removed and there-

fore the volume of the stomach is reduced.

The next step is to fold the hose-shaped stomach part 2b into a plicature 20, into
which a closing means 1 described above is inserted and fastened therein.
Thereafter, the fold edges 4 of the plicature 20 are fastened to fix the plicature
20. The closing means 1 may also be fastened together with or after the fixation
of the fold edges 4 to the plicature 20.

In a further step the stomach part 2a is fixed to the stomach part 2b by fixing
the stomach wall edge (a) to an outer edge (b) of the plicature 20.

Thereafter, the chamber 5 of the closing means is connected to a fluid port 14

via a tube 12.

The order of the surgical steps is not invariably fixed. For example, a part of the
stomach may be folded and the closing means is arranged in the plicature and
fastened to the stomach as described above. Then the stomach is tailored along

the closing means and the exposed stomach wall edges are sutured or clamped
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such that the stomach is divided into two parts in communication with each
other. By using the above-described closing means with this method it is possible
to restrict the size of the stomach entrance (cardia) by filling the closing means
with the fluid via the fluid port 14. Further, if a gastric bypass is needed, it is
easily possible to form a bypass by connecting a small intestine loop with the
stomach 2c in cephalic direction above the closing means 1. In this case the clos-

ing means is used for closing the passage through the stomach entrance.
In a method for partly or completely closing a passage of a longitudinally extend-
ing hollow organ with a flexible wall in a human or animal body, the following

steps are provided:

- placing a rectilinear chamber to the side of an outer wall of the hollow or-

gan,

- folding the hollow organ such that the hollow organ encloses the chamber at
least partly and that at least one fold edge is formed,

- fastening a fold edge such that the chamber is situated within a fold of the
hollow organ,

- fastening the chamber to the hollow organ,
- filling the balloon-like chamber with a fluid such that the volume of the
chamber changes and the chamber presses against the wall of the hollow

organ so as to close the passage of the hollow organ.

Moreover, when folding the hollow organ, two fold edges may be formed, the fold

edge or the fold edges being adapted to be fastened to the chamber.

Alternatively or additionally, the fold edges may be fastened to each other.

The chamber may comprise a fastening device, preferably a fastening strip, at

which the fold edge or fold edges may be fastened.
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In particular, a respective fold edge may be fastened to the fastening device

from both sides.

The fastening of the chamber to the hollow organ may be effected by fastening
the fold edge or the fold edges to the chamber.

Preferably, the fold edges are fastened to two parallel spaced fastening strips
such that the distance between the fold edges of the hollow organ fastened to
the fastening strips may be determined by the distance between the fastening
strips, the distance between the fastening strips preferably being variable.

Here, the following method step may be provided:

- connecting the fastening strips with a suture cord passing through the eye-
lets, while simultaneously adjusting the tensile forces acting on the hollow
organ by determining the distance between the fastening strips using the
suture cord passing through the eyelets.

In a method for placing a gastric bypass, the following steps are provided:

- cutting the stomach of a human or animal body and suturing or clamping
the exposed stomach wall edges such that the stomach is divided into two
parts which are in communication with each other, at least one part being

hose-shaped,

- laying the hose-shaped stomach part to form a plicature with two fold
edges,

- arranging a closing means in the plicature,

- fastening the fold edges to each other to fix the plicature,

- fastening the closing means to the hose-shaped stomach part,
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connecting a small intestine loop to the hose-shaped stomach part in the

cephalic direction above the closing means,

- filling the closing means with a fluid such that the hose-shaped stomach

part is closed.

In an alternative method for placing a gastric bypass, the following steps are

provided:

- folding a part of the stomach of a human or animal body to form a plicature

with two fold edges,

- arranging a closing means in the plicature,

- fastening the fold edges at each other to fix the plicature,

- fastening the closing means to the stomach part,

- cutting the stomach along the folded stomach part and suturing or clamping

the exposed stomach wall edges such that the stomach is divided into two

parts that are in communication with each other,

- connecting a small intestine loop with the stomach in the cephalic direction
above the folded stomach part,

- filling the closing means with a fluid such that the folded stomach part is
closed.

In both methods, the step of cutting the stomach preferably is a gastro-plastic

surgery step, preferably a Mason or MaclLean gastro-plastic surgery step.

Here, the fold edges may be fastened to each other to fix the plicature and to the
closing means for a simultaneous fastening of the closing means to the stomach

part, preferably by suturing or clamping.



WO 2006/134106 PCT/EP2006/063146
19

Claims

1. A closing means (1) for longitudinally extending hollow organs (18) hav-
ing a flexible wall (16) and a passage (24), comprising

at least one chamber (5) with a chamber volume,

the chamber volume (22) being variable by the supply of a fluid,

and the passage (24) of the hollow organ being partly or completely
closable depending on the chamber volume (22),

characterized in that

the chamber (5) extends substantially rectilinearly and has a longitu-
dinal configuration,

a fastening device (6) is arranged at the chamber (5), by which the
chamber (5) may be fastened to an outer part of the wall, parts of the
wall (16) of the hollow organ (18) being adapted to be folded around
the rectilinear chamber (5) and to be fastened to the chamber or to
each other such that the chamber (5), when in the fastened condition,
is arranged in a fold (20) in the wall of the hollow organ.

2. The closing means of claim 1, wherein the rectilinear chamber (5) is
adapted to be fastened to the outer side of the wall along the longitudinal
direction of the hollow organ, such that the chamber (5), when fastened,
extends along the longitudinal direction of the hollow organ (18) and par-
allel to the hollow organ (18).

3. The closing means of claim 1, wherein the rectilinear chamber (5) is
adapted to be fastened to the outer side of the wall (16) of the hollow or-
gan (18) in the transverse direction, such that the chamber (5) extends

transverse to the hollow organ (18) when fastened.
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The closing means of one of claims 1 to 3, wherein the fold of the wall
(16) of the hollow organ (18) has at least one fold edge (4), and the fas-
tening device (6) is at least one fastening strip (6) protruding radially
from the chamber (5), such that at least one fold edge (4) of the hollow
organ (18) may be fastened to the fastening device (6) and to the wall
(16) of the hollow organ (18).

The closing means of claim 4, wherein the hollow organ (18) is adapted to
be fastened to the fastening strip (6) from both sides by a respective fold
edge (4) of the hollow organ (18), the fastening strip (6) preferably form-
ing a separating layer between the fold edges (4) of the hollow organ (18)

fastened to the fastening strip (6).

The closing means of claim 4, wherein the fastening device (6) comprises
two parallel fastening strips (6) extending with a distance (D) there be-
tween, a respective fold edge (4) of the hollow organ (18) being adapted
to be fastened to the side of a fastening strip (6) averted from the adja-
cent fastening strip (6), such that the distance (D) of the fold edges (4) of
the hollow organ (18) fastened to the fastening strips (6) may be deter-
mined by the distance (D) between the fastening strips (6), the distance
(D) between the fastening strips (6) preferably being variable.

The closing means of claim 6, wherein the fastening strips comprise eye-
lets for varying the distance (D) between the fastening strips (6).

The closing means of one of claims 1 to 7, wherein the fastening device

(6) comprises holes (6a) for the engagement of fastening means (8).

The closing means of one of claims 4 to 8, wherein the fastening strip (6)

extends over at least the length of the chamber (5).

The closing means of one of claims 4 to 9, wherein the fastening strip (6)
has discontinuities (6b) in the longitudinal direction.
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11.  The closing means of one of claims 1 to 10, wherein the chamber (5) is
adapted to be sutured or clamped to the outer side (16) of the hollow or-

gan (18) by means of the fastening device (6).

12. The closing means of one of claims 1 to 11, wherein the chamber (5) is
connected to at least one fluid port (14) through at least one tube (12),
such that the chamber (5) may be filled with fluid through the fluid port
(14).

13. The closing means of one of claims 2 to 12, wherein the fastening device
(6) has at least one part extending beyond the chamber (5) in the longi-

tudinal direction of the chamber (5).

14. The closing means of one of claims 2 to 13, wherein a plate-shaped sepa-
rating tab (28) is provided in prolongation of the chamber (5), which, in
the fastened state of the closing means (1), forms a separating interme-
diate layer for adjacent parts of the hollow organ (18).

15. The closing means of one of claims 12 to 14, wherein the tube (12) is at
least partly guided in the fastening device (6) or fastened to the fastening

device (6).

16. The closing means of one of claims 1 to 15, wherein the chamber (5) is
divided into a plurality of sub-chambers (7a, 7b, 7c¢) of equal or different

sizes.

17. The closing means of one of claims 6 to 16, wherein the chamber (5) is
divided into two sub-chambers (7a, 7b) by a flexible intermediate wall
(80), the spaced fastening strips (6) of the fastening device (6) being ar-
ranged together at the wall of one of the sub-chambers (7a), such that by
a different degree of filling of the sub-chambers (7a, 7b) the distance (D)
between the fastening strips (6) may be varied.

18. The closing means of claim 16 or 17, wherein the tube (12) has a plurality

of channels which each terminate in one sub-chamber (7a, 7b, 7¢) of the
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closing means (1) and which are each adapted to be connected to a space
of a fluid port (14) having a plurality of spaces or to different fluid ports
(14).

The closing means of one of claims 6 to 18, wherein the expansion of the
wall of the chambers, resulting from the different degree of filling of the
chamber (5) or the sub-chambers (7a, 7b, 7¢), the distance (D) between

the fastening strips (6) may be varied.

The closing means of one of the claims 12 to 19, wherein the fluid port

can be patient controlled, by mechanical or electronic means.

The closing means of one of the claims 12 to 20, wherein the fluid port

consists of a pump.
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