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(54) Title: ANASTOMOTIC RING DEVICE WITH LOCKING MEANS

(57) Abstract: The invention relates to a locking device (6) for an anastomotic ring device (1) of the type comprising at least a
proximal ring (2) and a distal ring (3) intended to be positioned on either side of a proximal (4) and distal tissue portion (5) and
&= suitable to clamp the proximal and distal tissue portions (4, 5) between them when the ring device (1) is actuated, wherein both
& rings (2, 3) define a central passage opening across the ring device (1). The locking device (6) is adapted to connect the distal and
proximal rings (2, 3) to lock the ring device (1) in its actuated configuration and comprises a longitudinal portion (20) insertable in
the passage opening of at least one (3) of the proximal and distal rings (2, 3) and a bushing portion (7) adapted to cover an inside
surface of the tissue portions (4, 5) clamped between the compression rings. In this manner, the locking device combines a ring

connecting function with a tissue stenting feature.
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DESCRIPTION
ANASTOMOTIC RING DEVICE WITH LOCKING MEANS

The present invention relates, in general, to devices
and methods for surgically modifying organs and vessels.
More particularly, it relates to anastomosis devices for
joining two organs such as, for example, two separate
lengths of small bowel to each other, a section of small
bowel to the stomach, or the common bile duct to the
duodenum in a procedure called a choledochoduodenostomy.
Vascular anastomosis may be performed as well.

The percentage of the world population suffering from
morbid obesity 1s steadily increasing. Severely obese
persons are susceptible to increased 1risk of heart
disease, stroke, diabetes, pulmonary disease, and
accidents. Because of the effect of morbid obesity to
the 1life of the patient, methods of treating morbid
obesity are being researched.

Numerous non-operative therapies for morbid obesity have
been tried with virtually no permanent success. Dietary
counseling, behavior modification, wiring a patient's
jaws shut, and pharmacological methods have all been
tried, and though temporarily effective, failed to
correct the condition. Further, introducing an object in
the stomach, such as an esophago-gastric balloon, to

fill the stomach have also been used to treat the
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condition; however, such approaches tend to cause
irritation to the stomach and are not effective long-
term.

Surgical treatments of morbid obesity have Dbeen
increasingly used with greater success. These approaches
may be generalized as those that reduce the effective
size of the stomach, limiting the amount of food intake,
and those that create malabsorption of the food that is
eaten. For instance, some patients benefit from
adjustable gastric bands (AGB) that are laparoscopically
placed about the stomach to form a stoma of a desired
size that allows food to fill an upper portion of the
stomach, causing a feeling of satiety. To allow
adjustment of the size of the stoma after implantation,
a fluid conduit communicates between an inwardly
presented fluid bladder of the AGB to a fluid injection
port subcutaneously placed in front of the patient's
sternum. A syringe needle may then inject or withdraw
fluid as desired to adjust the AGB.

Although an effective approach to obesity for some,
other patients may find the lifestyle changes
undesirable, necessitated by the restricted amount of
food intake. In addition, the medical condition of the
patient may suggest the need for a more permanent

solution. To that end, surgical approaches have been
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used to alter the portions of the stomach and/or small
intestine available for digesting food. Creating an
anastomosis, or the surgical formation of a passage
between two normally distinct vessels, is a critical
step of many surgical procedures. This is particularly
true of gastric bypass procedures in which two portions
of small intestine are Jjoined together and another
portion of small intestine is Jjoined to the stomach of
the patient. This is also true of surgery to alleviate
blockage in the common bile duct by draining bile from
the duct to the small intestine during surgery for
pancreatic cancer.

With particular reference to gastric bypass procedures,
current methods of performing a laparoscopic anastomosis
for a gastric bypass include stapling, suturing, and
placing biofragmentable rings, each having significant
challenges. For instance, suturing is time consuming, as
well as being technique and dexterity dependent.
Stapling requires placement of an anvil, which is a
large device that cannot be introduced through a trocar
port. Having to introduce the port through a laparotomy
presents an increased incidence of wound site infection
associated with intralumenal content being dragged to
the laparotomy entry site.

For many anastomoses, surgeons use circular staplers,
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linear staplers, or manual sutures. However, to reduce
incision size and to make the surgical process 1less
technically demanding and time consuming, single and
double piece anastomotic ring devices have been proposed
which are deformed (in the case of a single piece
device) or approximated (in the case of a double piece
device) during endoscopic, laparoscopic or open surgery
deployment by means of an apposite anastomotic applying
instrumentation in order to hold tissue ©portions
together. US 2005/0070926 Al and US 2005/0070935
describe an anastomotic ring device with an unactuated
shape of a cylinder with a proximal ring at one end and
a distal ring at the other. The ring device further has
proximal arms that are attached to the proximal ring and
distal arms that are attached to the distal ring.
Inwardly directed ends of the distal arms are coupled to
inwardly directed ends of the proximal arms at a center
ring such that the arms will outwardly actuate when the
rings are drawn closer together during actuation of the
applier. A latching mechanism comprises a hook
protruding from the distal ring proximally such that it
snap engages the proximal ring when the ring device
assumes 1its actuated shape of a rivet. The anastomotic
ring device disclosed in US 2005/0070926 Al and US

2005/0070935 make it possible to perform a single lumen
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access anastomosis through existing trocar ports and to
create an anastomotic attachment between lumens
obviating the need for surgical stapling and suturing.

A double piece anastomotic ring device usually comprises
two compression rings which are intended to be arranged
on either side of the two tissue walls which need to be
joined in anastomosis. The compression rings are
approximated and locked to one another in order to clamp
the two tissue walls between them. The anastomotic
orifice through the tissue walls 1is then created by
resecting the tissue overlapping into an internal
passage opening of the compression rings. In this
manner, the ring device stabilizes and maintains the
shape of the anastomotic orifice.

Similarly to the above described single piece
anastomotic device, the latching mechanism of the double
piece anastomotic device comprises a hook or ratchet
protruding from the first compression ring towards the
second compression ring such that it engages a
corresponding catch seat provided in the second
compression ring when the rings are approximated to the
desired degree of tissue compression.

While the known anastomotic devices are satisfactory
from a technical point of wview, the anastomoses created

by means of the known devices are inevitably exposed to
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substances and mechanical stresses which can prejudice
the desired healing process and the general post
operative course of the patient. The exposure to
substances is caused by the inevitable passage of fluids
and contents (e.g. those passing through the digestive
tract) which, apart from wearing the not yet completely
healed tissue surrounding the anastomotic passage
opening, can also carry corrosive or infective agents.
The mechanical stresses acting on the anastomosis are
mainly due to the passage of comparatively Dbulky
surgical instrumentation through the anastomotic
orifice.

The object of the present invention is therefore to
improve the known anastomotic ring devices such that the
healing process of the resulting anastomoses 1is less
affected by the inevitable passage of fluids, contents
and surgical instrumentation through the anastomotic
orifice.

This and other objects are achieved by a locking device
for anastomotic ring devices according to the annexed
claim 1 and by an anastomosis device according to claim
11. Advantageous embodiments are the object of the
dependent claims.

According to the invention, an anastomosis device

comprises:
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- a ring device having at least a proximal ring and a
distal ring intended to be positioned on either side of
a proximal and distal tissue portion and suitable to
clamp the proximal and distal tissue portions between
them when the ring device is actuated, both rings
defining a central passage opening across the ring
device;

- a locking device adapted to connect the distal and
proximal rings in order to lock the ring device in its
actuated configuration,

wherein the locking device is insertable in the passage
opening of at least one of the proximal and distal rings
and comprises a bushing portion adapted to cover an
inside surface of the tissue portions clamped between
the compression rings.

Thanks to its bushing portion, the 1locking device
provides a lining which effectively covers and protects
the inside surface of the anastomosis, thereby creating
a channel for the passage of fluids, contents and
surgical instruments which separates or isolates these
agents from the surrounding tissue.

In accordance with an embodiment, the locking device is
a distinct part separate from of the anastomotic ring
device and comprises an annular proximal shoulder

suitable to engage a proximal surface of the proximal



10

15

20

25

WO 2008/040582 PCT/EP2007/057778

8

compression ring and a longitudinal portion which
distally protrudes from the proximal shoulder and forms
the bushing portion and one or more connectors suitable
to enable e.qg. snap, screw-, friction-, bayonet-,
interference- or shape-engagement of the distal
compression ring.

The provision of a distinct locking device separate from
and connectable to both compression rings makes it
possible to adjust the position of the proximal and
distal compression rings and the tissue compression
without obstruction by the locking device and to prevent
undesired untimely locking of the ring device during
positioning. Moreover, the distinct locking device can
be utilized with a number of different anastomotic ring
devices (of both the single piece type and double piece
type) and makes it possible to transport the whole
anastomotic device, for instance endoscopically, in
single small parts to the anastomotic site.

According to a less preferred, alternative embodiment,
the locking device 1s integrally formed at a first
(preferably the proximal) compression ring of the two
compression rings and comprises a longitudinal portion
which distally protrudes from the first compression ring
and forms the bushing portion and one or more connectors

suitable to enable e.qg. snap, screw-, friction-,
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bayonet-, interference- or shape-engagement of the
second compression ring.
In accordance with an important aspect of the invention,
the bushing portion has a shape adapted to cover a
prevalent portion of the inside surface of the clamped
tissue portions, wherein the term "inside surface of the
tissue portions" indicates the surface of the tissue
clamped between the proximal and distal rings which
faces radially inside the anastomotic passage opening.
And the term "prevalent portion" means that the bushing
portion covers more than 50% of the internal
circumference of the anastomosis between the two rings.
According to a preferred embodiment, the bushing portion
comprises a substantially tubular wall having a
continuous or interrupted circular cross section.
Such a continuous or interrupted approximately circular
cross-section of the bushing wall provides firstly an
improved mechanical resistance against radial tissue
pressure and, secondly, a maximized anastomotic passage
aperture for a given central aperture of the compression
rings and reduces the risk of leak between the two
tissue layers.
According to an embodiment, the connectors of the
locking device comprise elastically supported snapper

teeth extending from the longitudinal portion radially
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outward to enable snap engagement of the distal
compression ring. The elastic support of the snapper
teeth can Dbe advantageously obtained by forming the
snapper teeth at longitudinally or circumferentially
extending elastic beams which are preferably integral
with the bushing wall. The elastic beams are
advantageously arranged in window openings of the
bushing wall in a manner that the window openings allow
a radial movement of the elastic beams together with the
snapper teeth and the elastic beams form a part of the
bushing wall, thereby protecting the surrounding tissue.
The gaps formed between the elastic beams and the
bushing wall, as well as possible further interruptions
of the bushing wall are preferably less than 30%, even
more preferably less than 20% of the total bushing wall
surface suitable to cover the inside surface of the
clamped tissue portions.

According to a preferred embodiment, the bushing portion
is sufficiently 1long to cover not only the internal
surface of the clamped tissue portions, but also the
internal surfaces of the proximal and distal compression
rings, thereby providing a substantially continuous
lining without interruptions or steps in the direction
of flow through the anastomotic orifice.

According to a further embodiment, the snapper teeth or
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the elastic beams 1in general comprise a deviating
surface, which is preferably inclined with respect to
the direction of insertion of the locking device into
the distal compression ring. The deviating surface 1is
configured to slide, during insertion of the locking
device, over a corresponding surface provided at the
distal compression ring, thereby urging the snapper
teeth elastically inward so that they can snap engage
e.g. a circumferential edge of the distal compression
ring by an elastically biased radially outward movement.
This makes it possible to lock the compression rings to
each other independently from their reciprocal angular
position.
These and other features and advantages of the present
invention shall be made apparent from the accompanying
drawings which illustrate embodiments of the invention,
and, together with the general description of the
invention given above, and the detailed description of
the embodiments given below, serve to explain the
principles of the present invention.
- FIG. 1 is a perspective view of an anastomotic ring
device for intralumenal anastomosis and a locking device
according to a first embodiment of the invention.
- FIG. 2 1is a perspective view of the ring device and

the locking device of figure 1, wherein the 1locking
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device 1s inserted in the ring device and locks the
latter in an actuated configuration.
- FIG. 3 1is a proximal-lateral perspective view of a
distal compression ring of the anastomotic ring device
in figure 1.
- FIG. 4 is a proximal-lateral perspective view of a
proximal compression ring of the anastomotic ring device
in figure 1.
- FIG. 5 1is a perspective, partially sectioned view of
the proximal compression ring in figure 4.
- FIG. 6 1is a distal-lateral perspective view of a
needle group of the ring device in figure 1.
- FIG. 7 is a distal-lateral perspective view of a
locking device according to an embodiment of the
invention.
- FIG. 8 1is a distal-lateral perspective view of a
locking device according to a further embodiment of the
invention.
- FIG. 9 is a distal-lateral perspective view of a
locking device according to a yet further embodiment of
the invention.
- FIG. 10 is a distal-lateral perspective view of a
locking device according to a yet further embodiment of
the invention.

- FIG. 11 is a distal-lateral perspective view of a
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locking device according to a yet further embodiment of
the invention.

- FIG. 12 is a distal-lateral perspective view of a
locking device according to a yet further embodiment of
the invention.

- FIG. 13 is a proximal-lateral perspective view of a
locking device according to a yet further embodiment of
the invention.

Turning to the drawings, wherein like numerals denote
like components throughout the several views, FIG. 1 and
2 depict an anastomotic ring device 1.

The ring device 1 comprises at least a proximal
compression ring 2 and a distal compression ring 3
intended to be positioned on either side of a proximal 4
and distal tissue portion 5 and suitable to clamp the
proximal and distal tissue portions 4, 5 between them
when the ring device 1 1is actuated. Both compression
rings 2, 3 define a central passage opening across the
ring device 1. The ring device 1 further comprises a
locking device 6 adapted to connect the distal 2 and
proximal 3 rings in order to lock the ring device in its
actuated configuration to form an anastomotic attachment
between a distal tissue 5 (for instance intestinal wall
tissue) and a proximal tissue 4 (for instance intestinal

or gastric wall tissue) at an anastomosis target size,
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such as in a bariatric gastric bypass of a morbidly
obese patient.

The locking device 6 1s insertable 1in the passage
opening of at least one of the proximal and distal rings
2, 3 and comprises a bushing portion 7 adapted to cover
an inside surface of the tissue portions 4, 5 clamped
between the compression rings 2, 3.

Preferably, the bushing portion 7 has a shape adapted to
cover more than 50% of the internal circumference of the
anastomosis between the two rings 2, 3. In this manner,
the locking device 6 provides contemporaneously a
locking function, a conservation of the shape of the
anastomotic passage opening and a very efficient
stenting feature.

According to a preferred embodiment, the bushing portion
7 comprises a substantially tubular wall having a
continuous or interrupted approximately circular cross
section.

Advantageously, the bushing portion 7 is sufficiently
long to cover not only the internal surface of the
clamped tissue portions 4, 5, but also the internal
surfaces of the proximal and distal compression rings 2,
3, thereby providing a substantially continuous lining
without interruptions or steps in the direction of flow

through the anastomotic orifice.
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Since the present invention concentrates mainly on the
locking device 6 for the anastomotic device rather than
on the anastomotic rings, figures 1 and 2 show an
illustrative example of a double piece anastomotic ring
device. It 1s not the intention of the inventors to
limit the application of the 1locking device to the
anastomotic device illustrated in figures 1 and 2. As a
matter of fact, the locking device is also suitable to
be wused in connection with single piece anastomotic
devices, as described and illustrated e.g. in US
2005/0070926 Al and US 2005/0070935 (which are hereby
included herein for reference) and with other types of
double piece anastomotic ring devices.

According to the embodiment illustrated in figures from
1 to 6, the locking device 6 defines a seat for
receiving a group of needles 8 or staples such that,
during a distal insertion movement of the locking device
6 into the passage openings of the distal and proximal
rings 2, 3 the locking device pushes contemporaneously
the group of needles 8 or staples in the anastomotic
ring device piercing the tissue 3, 4 held between the
proximal and distal compression rings. The needles 8 can
be directly fixed to the locking device 6 or, as shown
in figures 1 and 6, the group of needles 8 comprise a

self supporting needle ring 9 which can be received by
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an apposite seat defined at the locking device 6.
According to a preferred embodiment, the needle ring 9
is supported by a circumferential distal surface of a
proximal annular shoulder 10 of the of the locking
device 6.

The proximal compression ring 2 comprises a distal
contact surface 11 intended to contact the proximal
tissue portion 4 and an opposite proximal surface 12.
The distal contact surface 11 is advantageously
roughened in order to increase the friction between the
proximal compression ring and the tissue necessary to
prevent tissue slippage.

In case the anastomotic device comprises the needle
group 8, the proximal compression ring 2 defines a
plurality of axially extending through holes 13, each of
which enabling guidance and penetration of a single
needle 8 through the proximal compression ring 2. The
alignment of the needles 1is further facilitated by
providing a chamfered surface 14 around each through
hole 13.

In accordance with a further embodiment, the proximal
compression ring comprises proximally facing spring
seats 15 adapted to receive compression springs or
equivalent elastic compression means 16 arranged or

clamped directly or indirectly between the annular
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shoulder 10 of the locking device 6 and the proximal
compression ring 2 in order to bias the latter
elastically towards the distal compression ring 3. The
compression springs 16 guarantee a continuous
compression force acting on the clamped tissue portions.
Advantageously, the spring seats 15 are substantially
coaxial with the through holes 13 and the chamfered
surface 14 defines a proximally facing annular bottom
surface of the spring seats 15. The elastic compression
means 16 are e.g. embodied by tubular elastic o
elastomeric elements inserted over the needles 8 or by
helical compression springs.

The distal compression ring 3 comprises a proximal
contact surface 17 intended to contact the distal tissue
portion 5 and an opposite distal surface 18. The
proximal contact surface 17 is advantageously roughened
in order to increase the friction between the distal
compression ring and the tissue necessary to prevent
tissue slippage.

In case the anastomotic device comprises a needle group
8, the distal compression ring 3, particularly its
proximal surface 17 further defines an annular needle
receiving =zone 19 adapted to be at least partially
pierced or penetrated by the needle tips after the

anastomotic device has Dbeen locked 1in 1its actuated
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configuration. In the embodiment shown in figures 1 and
3, the needle receiving zone 19 comprises a continuous
circular groove or recess with two opposite locking
surfaces suitable to prevent the needle tips from
slipping radially out of engagement with the distal
compression ring 3.

In the present description the terms "proximal" and
"distal" are generally referred to the surgeons point of
view and are used to enable an easy identification and
understanding of the details of the anastomotic ring
device and their mutual position. Nevertheless, such
indication of position is not intended to 1limit the
direction of application of the anastomotic ring device.
As will be immediately appreciated by those skilled in
the art, the direction of deployment of the anastomotic
ring device and of the locking device might be also
inverted without loosing the advantages thereof.

Turning now to the locking device 6, in accordance with
a first embodiment illustrated in figures 1 and 2, the
locking device 6 comprises an annular proximal shoulder
10 suitable to engage the proximal end surface 12 of the
proximal ring 2 and a longitudinal portion 20 which
protrudes distally from the proximal shoulder 10 and
forms the bushing portion 7 and one or more, preferably

four, elastically supported snapper teeth 21 adapted to
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snap engage the distal surface 18 of the distal
compression ring 12. In particular, the bushing portion
7 1is formed by a proximal part of the longitudinal
portion adjacent to the proximal shoulder 10. The
bushing portion 7 has a continuous circular cylindrical
wall adapted to cover and protect the tissue clamped
between the compression rings and to keep the
anastomotic orifice open (stenting action). Distally
from the bushing portion, the cylindrical wall defines
longitudinal window openings 22 which are distally
delimited by a continuous circular end ring 23. Elastic
cantilever beams 24 protrude from the end ring 23
proximally into the window openings 22 and provide an
elastic support for the snapper teeth 21 which are
preferably formed at or near a proximal end of the
elastic beams 24 and which extend radially outward.

In order to facilitate the snap engagement between the
locking device and the distal compression ring, the
elastic beams 24 comprise a sloped deviating surface 25
configured to slide, during insertion of the locking
device, over an internal edge of the distal compression
ring, thereby urging the elastic beams 24 elastically
inward so that the snapper teeth 21 automatically snap
engage the distal surface of the distal compression ring

by an elastically biased radially outward movement.
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The end ring 23 or, more generally, the distal end of
the longitudinal portion 20 of the locking device 6 1is
preferably distally tapered to facilitate the insertion
of the locking device across the tissue layers and/or
into the ring device.

Figure 7 illustrates a second embodiment of the locking
device 6, wherein the proximal shoulder is embodied by a
number of distinct radially protruding shoulder segments
10" circumferentially spaced to one another. The gaps 26
between adjacent shoulder segments 10' result in a
weight reduction and provide the space for the passage
of components of anastomotic ring appliers which might
need to be inserted and withdrawn from the ring device
and which would otherwise interfere with the proximal
shoulder of the 1locking device. As will be described
later on, the gaps 26 can also provide engagement seats
for corresponding portions of a ring applier adapted to
rotate the locking device during application.

While the interrupted proximal shoulder of the locking
device according to the second embodiment is compatible
and, if desired, interchangeable with the proximal
shoulder of the first embodiment, the connecting means
of the second embodiment (fig. 7) differs substantially
from that of the first embodiment (fig. 1). According to

the second embodiment, the longitudinal portion 10
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comprises a substantially cylindrical wall which is, at
least in its distal end region, radially elastically
deformable to an extent to allow two oppositely arranged
pins which protrude radially inward from the distal
compression ring (not shown in the figure) to snap into
corresponding catches or recesses 27 formed in the
cylindrical wall. Advantageously, the end ring 23 of the
longitudinal portion 10 comprises external longitudinal
grooves 28 which extend from its distal edge towards and
into the recesses 27. The grooves 28, which doesn't go
through the entire radial thickness of the end ring 23,
facilitate the mutual positioning and snap engagement of
the pins and recesses 27. In this case, the elastic snap
effect of the locking device is obtained by the elastic
deformability of the distal end region of the
longitudinal portion 10.

Figure 8 illustrates a third embodiment of the locking
device 6, which is generally very similar to the first
embodiment (fig. 1) apart from the window openings 22
and the elastic cantilever beams 24 which extend in a
circumferential direction, thereby reducing the
longitudinal extension of the window openings 22. This
results in a reduction of the longitudinal dimension of
the locking device and makes it possible to form the

bushing portion 7 as an uninterrupted continuous tubular
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wall suitable to cover completely the inside surfaces of
the tissue portions 4, 5. With the elastic beam 24
extending circumferentially, the deviating surfaces 25
are preferably formed on a distal face of the snapper
teeth 21.

Figure 9 illustrates a fourth embodiment of the locking
device 6, wherein the longitudinal portion 20 comprises
a substantially cylindrical wall defining longitudinal
window openings or slots 22 and the snapper teeth 21 are
formed on radially elastically deflectable beams 24
arranged inside the window openings or slots 22 (and
e.g. cantilevered on the proximal end ring of the
locking device).

Figure 10 illustrates a fifth embodiment of the locking
device 6, very similar to the fourth embodiment (fig.
9), wherein the elastic beams 24 are arranged radially
inside the tubular wall of the longitudinal portion 20
and only the snapper teeth 21 protrude radially outward
through corresponding window openings 29. In this way,
the elastic beams 24 are protected by the tubular wall
which prevents the clamped tissue 4, 5 from urging the
beams inward and accidentally releasing the anastomotic
ring device. As will be readily appreciated by those
skilled in the art, such a wall protecting the elastic

beams 24 can be advantageously implemented also in the
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other embodiments, particularly in that illustrated in
Fig. 1.

Figure 11 illustrates a sixth embodiment of the locking
device 6, wherein the tubular wall of the longitudinal
portion 21 forms a plurality of, preferably four, hooks
30 which are arranged at constant circumferential
intervals. The hooks 30 are advantageously formed by
grooves 31 in the tubular wall which are curved or
angled such that they define an undercut with respect to
the longitudinal direction of the locking device adapted
to retain corresponding pins formed at the distal
compression ring. While this embodiment has the
advantage that the hook feature doesn't protrude out of
the normal thickness of the tubular wall and that no
elastic deformation is required for locking the
anastomotic ring device, it requires a relative
rotational movement between the distal ring and the
locking device in order to perform the connection.
Figure 12 shows a further development of the embodiment
in figure 11, wherein the grooves 31, particularly their
segments 32 which extend from the distal edge of the
tubular wall towards the hooks 30, are sloped with
respect to the longitudinal direction in a manner that
during insertion of the locking device into the distal

ring, the pins slide along the sloped portions 32 of the
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grooves 31, thereby causing the relative rotation
between the locking device and the distal compression
ring.
The locking devices shown in figures 11 and 12 may
advantageously comprise spanner surfaces 33 adapted to
be engaged by a spanner device of an applier (not shown)
to facilitate the rotation of the locking device 6
during deployment. According to an illustrative
embodiment (fig. 11) the spanner surfaces 33 are
embodied by a plurality of holes in the proximal
shoulder 10. Alternatively, the spanner surfaces 33 can
be embodies by radial end surfaces of the shoulder
segments 10' (fig. 12).
Figure 13 illustrates an eighth embodiment of the
locking device 6, wherein the distal end of the
longitudinal portion 20, i.e. the distal end 34 of its
tubular wall, 1is inclined with respect to a plane
perpendicular to the longitudinal extension of the
locking device, thereby facilitating the insertion of
the longitudinal portion across the tissue layers 4, 5
and the compression rings 2, 3. Advantageously, the
distal end 34 of the tubular wall is wavy and preferably
but not necessarily fish mouth shaped.
According to the embodiment illustrated in figure 13,

the elastic beams 24 are not cantilevered but supported
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on both ends by the tubular wall so that they have an
increased bending stiffness and a more stable
positioning during insertion of the locking device.
Preferred materials for the fabrication of the
anastomotic ring device and its single components are
biocompatible and advantageously bio-fragmentable or
bio-absorbable materials, e.g. polymers.

Even though a number of features of the anastomotic ring
device and of the 1locking device according to the
present invention have been described and illustrated by
means of single distinct embodiments, it readily appears
to those skilled in the art that most of the described
features are perfectly compatible to one another and can
be therefore combined in a single device. The very rare
exceptions and cases of incompatibility between features
of different illustrative embodiments have been
expressly indicated in the foregoing description.

While the present invention has been illustrated by
description of several embodiments and while the
illustrative embodiments have been described in
considerable detail, it 1s not the intention of the
applicant to restrict or in any way limit the scope of
the appended claims to such detail. Additional
advantages and modifications may readily appear to those

skilled in the art.



WO 2008/040582 PCT/EP2007/057778

10

15

20

25

26

For example, aspects of the invention have application
to surgical procedures performed endoscopically and
laparoscopically, as well as an open procedure. Use
herein of one of these or similar terms should not be
construed to limit the present invention for use in only
one category of surgical procedure.

For another example, even though a procedure has been
described wherein the locking device is introduced in
the compression rings after the positioning of the
latter at the anastomotic site, it is also possible and
advantageous to firstly insert the locking device with
its bushing portion in the hole formed in the tissue
portions and successively insert the compression ring or
rings over the locking device.

Moreover, as has already be evidenced during the
description of the single embodiments, the bushing
portion can be rigid or (e.g. elastically) pliable.

For another example, although bariatric procedures for
bypassing portions of a gastrointestinal tract are
referred to, it should be appreciated that other
surgical procedures may benefit by a locking device and
an anastomotic ring device having aspects described
herein, such as for gastro-jejunostomy, jejuno-
jejunostomy, colo-proctostomy, jejuno-colostomy or

anastomoses involving the Chole duct, the bile duct and
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CLAIMS
1. A locking device (6) for an anastomotic ring device
(1) of the type comprising at least a proximal ring (2)
and a distal ring (3) intended to be positioned on
either side of a proximal (4) and distal tissue portion
(5) and suitable to clamp the proximal and distal tissue
portions (4, 5) between them when the ring device (1) is
actuated, wherein both rings (2, 3) define a central
passage opening across the ring device (1),
wherein said locking device (6) is adapted to connect
the distal and proximal rings (2, 3) to lock the ring
device (1) in its actuated configuration and comprises:
- a longitudinal portion (20) insertable in the passage
opening of at least one (3) of the proximal and distal
rings (2, 3);
- a bushing portion (7) adapted to cover an inside
surface of the tissue portions (4, 5) clamped between
the compression rings.
2. A locking device (6) according to claim 1, wherein
said locking device (6) is distinct from the proximal
and distal rings and comprises:
- a proximal shoulder (10) suitable to engage a proximal
end surface (12) of the proximal ring (2) and;
- said longitudinal portion (20) distally protruding

from the proximal shoulder (10) and insertable in the
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passage opening of both the proximal and distal rings
(2, 3), wherein said longitudinal portion (20) forms
said bushing portion (7) and one or more connectors (21;
30) adapted to engage the distal compression ring (3).

3. A locking device (6) according to claim 1 or 2,
wherein the bushing portion (7) comprises a
substantially tubular wall suitable to cover a prevalent
portion of the inside surface of the clamped tissue
portions (4, 5).

4. A locking device (6) according to claim 3, wherein
said bushing portion (7) has a circumferentially
continuous, uninterrupted cross-section.

5. A locking device (6) according to any one of claims 2
to 4, wherein said connectors (21; 30) comprise
elastically supported snapper teeth (21) adapted to snap
engage the distal compression ring (3).

6. A locking device (6) according to the preceding
claim, wherein the said snapper teeth (21) are
elastically supported by elastic beams (24) integrally
formed with the tubular wall of the bushing portion (7).
7. A locking device (6) according to any one of claims 2
to 4, wherein said connectors (21; 30) comprise hooks
(30) formed by grooves (31) in the tubular wall of the
longitudinal portion (20), said grooves (31) Dbeing

adapted to receive and guide corresponding pins of the
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distal compression ring (3) and curved such that they
define an wundercut with respect to the longitudinal
direction of the locking device (6) adapted to retain
said pins.

8. A locking device (6) according to the preceding
claim, wherein said grooves (31) comprise segments (32)
which extend from a distal edge of the tubular wall
towards the hooks (30) and which are sloped with respect
to the longitudinal extension of the locking device (6)
in a manner to cause a relative rotation between the
distal compression ring (3) and the locking device (6)
in response to their approximation.

9. A locking device (6) according to any one of the
preceding claims, wherein a distal end of the tubular
wall of said longitudinal portion (20) is inclined with
respect to a plane perpendicular to the longitudinal
extension of the locking device (6).

10. A locking device (6) according to the preceding
claim, wherein the distal end of said tubular wall 1is
circumferentially wavy and, preferably, fish mouth
shaped.

11. An anastomosis device comprising a ring device (1)
having at least a proximal ring (2) and a distal ring
(3) intended to be positioned on either side of a

proximal (4) and distal tissue portion (5) and suitable
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to clamp the proximal and distal tissue portions (4, 5)
between them when the ring device (1) 1is actuated,
wherein both rings (2, 3) define a central passage
opening across the ring device (1),

- a locking device (6) according to any one of the
preceding claims.

12. An anastomosis device according to the preceding
claim, comprising a group of needles (8) which can be
applied to the compression rings and pierced through the

tissue (3, 4) held between the compression rings.
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