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(57) Abstract: An apparatus and method for anastomosis between two free end edges (6, 7) of respective separate end portions (4,
5) of a vessel (3) or of a duct (3), according to which a connecting element (11, 24) is attached and fixed to each end portion (4, 5)
so that the connecting element engages the end portion (4, 5) with the exception of the free end edge (6, 7); the connecting elements
(11, 24) are then connected and fixed to one another in a mutual connection position (P) in which the end edges (6, 7) meet in a

configuration of close and total reciprocal contact.
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Description

An apparatus and method for anastomosis

Technical Field

The present invention relates to an apparatus and method

for anastomosis.

Background Art

In surgical techniques, the term anastomosis means the
connection of organs or histological elements.

In particular, where said connection is between two
portions of a blood vessel, a lymph vessel or other type of
duct, specific reference 1is made to end anastomosis,
referring to ' an end-to-end connection between the two
portions, in order to restore the original continuity of the
abové~mentioned vessel or duct.

In the description which follows, specific reference is
made to end-to-end vascular anastomosis applied to the human
body, although without limiting the scope of application of
the invention.

A known technique for anastomosis of two portions of a
blood or lymph vessel con;ists in suturing the free flaps of
the portions. ‘

A similar technique, commonly known as suture
anastomosis, has various disadvantages.

A first disadvantage is the fact that, since the suture
creates more or less marked scarring of the vessel upon which
the surgery is performed, it does not perfectly restore the
original continuity of the vessel.

On this subject, it must be emphasised that, as is known,

blood vessels have a multi-layer structure, in which a first
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inner layer, called the endothelium of the tunica intima, is
covered by a second, middle layer, called the tunica intima.
The tunica intima is, in turn covered, by means of an elastic
membrane, by a third middle layer, called the tunica media.

The tunica media 1is covered, by means of an elastic
membrane, by a fourth middle layer, <called the tunica
adventitia, which is in turn coated, by means of a fifth
layer of feeding vessels, by a sixth, external layer called
the wall nerve.

It is, therefore, evident that suturing the flaps
normally results in a more or less accentuated misalignment
of the above-mentioned layers of one flap and the
corresponding layers of the other flap. This disadvantage
also arises in the case of lymph veésels( which also have a
multi-layer structure. | ' -

A second disadvantage is the fact that the flaps must be
sutured manually by a surgeon, since this complex operation
cannot be entrusted to a robot.

Another known technique for anastomosis of two portions
of a biood or 1lymph vessel éonsists of using special
mechanical locking devices designed to £fix the above-
mentioned flaps together.

A similar type of anastomosis, comﬁonly known as
mechanical anastomosis, normally involves everting the flaps
of the portions to be joined, brihging together the inner
layers of‘the everted flaps and fixing the flaps together by
means of the above-mentioned mechanical locking devices,
Whiéh operate upon the outer layers of the flaps.

Mechanical anastomosis performed as described above,
normally known as mechanical anastomosis by eversion, is more
simple than suture anastomosis, but, in contrast to the
latter, does not restore the original continuity of the
vessel at all.

For example, in the specific case of blood vessels, it is
evident that the layers over the endothelium of the tunica

intima of one flap remain isolated from the corresponding



WO 01/72232 PCT/1IB01/00490

10

15

20

25

30

35

layers over the endothelium of the tunica intima of the other
flap.

Moreover, mechanical anastomosis by eversion has further
serious disadvantages which mean that it endangers the health
of the patient.

A first disadvantage is the fact that the operation in
which the flaps are everted may result in rupture of the
flaps themselves, particularly in the case of vessels with a
large diameter, such as arteries.

Another disadvantage, specific to blood vessels, is the
fact that the inner layers of the flaps which are everted and
which have been brought together are no longer supplied with
blood and tend to atrophy, resulting in sgrious complaints
for the patient. This disadvantage iﬁ particular is more
acutely felt as the diameter of the vessel operated upon gets

smaller.

Disclosure of the Invention

The aim of Ehe present invention is to provide an
apparatus for anastomosis which is free of the disadvantages
indicated with reference to the background art.

Accordingly, the present invention provides an apparatus
for anéstomosis between a first and a second part of a vessel
or duct, said first and second parts respectively having a
first and a second end portion delimited by free end edges.
The apparatus is characterised in that it comprises first
connecting means'which are shaped and may be posifioned on
the first end portion in order to engage the first end
portion with the exception of the free end edge, second
connecting means which are shaped and may be positioned on
the second end portion in order to engage the second end
portion with the exception of the free end edge, and
connecting means for connecting and fixing together the first
and second connecting means in a position in which they are
attached to one another and in which the end edges meet in a

configuration of close and total reciprocal contact.
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Another aim of the present invention is to provide a
method for anastomosis which is free of the disadvantages
mentioned with reference to the background art.

Accordingly, the present invention provides a method for
anastomosis between a first and a second part of a vessel or
duct, said first and second parts respectively having a first
and a second end portion delimited by free end edges. The
method is characterised in that it comprises a step of
connecting the first and second connecting means to the first
and second end portions. Saild connecting means are shaped and
may be positioned on the first and, respectively, the second
end portion in order to engage the first and, respectively,
second end portion with the exception of the free end edge;
and connecting and fixing together they first and second
conneéting means in a position in which they are attached to
one another and in which the end edges meet in a
configuration of close and total reciprocal contact.

The‘present invention is now described with reference to
the accompanying drawings, which illustrate a preferred
embodiment of it without limiting the scope of its
appiication, and in which:

Figure 1 1is a schematic view with some parts in cross-
section and some parts cut away for greater clarity, of an
émbodiment of a portion of the apparatus made in accordance
with the present invention, in a first operating
configuration; ‘

Figure 2 is view of fhe portion illustrated in Figure 1,
in a second operating configuration;

Figure 3 is a schematic assembly view with some parts in
crdss—section and some parts cut away for greater clarity, of
an embodiment of the appafatus made in accordance with the
present invention; |

| Figure 4 illustrates a detail from Figure 3, in a first
operating moment;

Figure 5 illustrates a detail from Figure 3, in a second

operating moment;
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Figure 6 illustrates a detail from Figure 3, in a third
operating moment;

Figure 7 is a transversal section of another embodiment
of the portion illustrated in Figure 1;

Figure 8 illustrates another embodiment of the portion in
Figure 1; and

Figure 9 illustrates another embodiment of the apparatus
in Figure 3.

With reference to Figure 1, the numerals 1 and 2 denote a
first and a ‘second part of a blood or lymph vessel 3.

The parts 1 and 2 respectively have a first and a second
end portion 4, 5, each longitudinally delimited by its own
free end edge 6, 7 which is ring-shaped and substantially
circular. -

The numerals 8 and 9 indicate two connecting elements,
which may be attached, respectively, to the portions 4 and 5
forming two elements which may be connected to one another of
an anastomosis apparatus labelled 10 as a whole.

The element 8 comprises a tubular body 11, extending
symmetrically about a central axis 12 and delimited inside
and outside by cylindrical surfaces 13, 13a.

The inner surface 13 has a diameter that is just slightly
greater than the outer diametér of the portion 4 and is
designed to make close contact with the outer surface 14 of
the portion 4.

The body 11 is axially delimited by two circular ring-
shaped edges 15, 16 and supports a plurality of fixing hooks
17 between them. The hooks are evenly distributed in a‘ring—
shape in the body 11 along a ring-shaped middle portion 18 of
the inner surface 13.

Each hook 17 has a first end 19 rigidly supported by the
body 11, extending radially inside the body 11, a second end
20, opposite the first end 19, extending parallel with the
axis 12,‘forming a point 21 which points towards thg edge 15,

and a curved portion 22 which connects the ends 19 and 20.
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The end 20 is separated from the inner surface 13 by a
distance which is just slightly greater than the thickness of
the portion 4. '

The body 11 also has an outer circular flange 23, which
extends radially from the outer surface 13a flush with the
edge 15.

Similarly to the element 8, the element 9 comprises a
tubular body 24, extending symmetrically about a central axis
25 and delimited on the inside and outside by cylindrical
surfaces 26, 26a.

The inner surface 26 has a diameter that is just slightly
greater than the outer diameter of the portion 5 and is
designed to make close contact with the outer surface 27 of
the portion 5.

The body 24 is axially delimited by two circular ring-
shaped edges 28, 29 and supports a plurality of fixing hooks
30 between them. The hooks are evenly distributed in a ring-
shape in the body 24 along a ring-shaped middle portion 31 of
the inner surface 26.

Each hook 30 has a first end 32 rigidly supported by the
body 24, extending radially inside the body 24, a second end
33, opposite the first end 32, extending parallel with the
axis 25, forming a point 34 which points towards the edge 28,
and a curved portion 35 which connects the énds 32 and 33.

The end 33 is separated from the inner surface 26 by a
distance which is greater than or equal to the thickness of
the portion 5.

The body 24 also has an outer circular flange 36, which
extends radially from the outer surface 26a flush with the
edge 28.

The body 11 is designed for connection fo the portion 4,
with its edge 15 facing the edge 6, whilst the body 24 is
designed for connection to the portion 5, with its edge 28
facing the edge 7.

As illustrated in Figure 2, the edges 15 and 28 are also
designed to be brought into contact with one another in a

position P of mutual connection in which the edges 6 and 7 of
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the portions 4 and 5 meet in a configuration of close and
total reciprocal contact.

For this purpose, the apparatus 10 comprises releasable
locking means, labelled 37, designed to hold the £flanges 23
and 36 in a reciprocal joining position in which the edges 15
and 28 make contact with one another in the above-mentioned
position P.

The locking means 37 comprise an elastic locking coupling
38, pre-mounted on the body 11 close to the flange 23 and the
outside of the body 11.

The coupling 38 elastically grips the outer surface 13a
of the body 11 with a portion 39, from which a support tap 40
for a ring-shaped connecting tooth 41 extends axially. Thg
tooth is also éubject to elastic deformation and is designed
to engage with the flange 36 in the above-mentioned flange 23
joining position.

The bodies 11 and 24, the hooks 17 and 30, the flanges 23
and 36, the coupling 38, the tab 40 and the tooth 41 are made
of bio-compatible and bio-absorbable material.

Moreover, the bodies 11 and 24 and the flanges 23 and 36
are preferably made of an elastic material. ‘

As illustrated in Figure 3, the apparatus 10 also
comprises‘ an applicator device 42 for applying and
positioning the connecting eléments 8 and 9 on the respective
end portions 4 and 5.

In particular, Figure 3 illustrates the device 42 on
which the element 9 is removably pre-fitted, although the
following description also applies to the element 8, since
the device 42 may be used for either of the elements 8 and 9.

The device 42 comprises a hollow body 43, the inside of
which forms two cylindrical chambers 44 and 45 which are
intercommunicating and extend symmetrically about a shared
longitudinal axis 46. 4

The chamber 45 is smaller in diameter than the chamber 44
and is delimited by a tubular portion 47 of the body 43 on

which the element 9 may be pre-mounted in such a way that it
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slides and is removable, with the hooks 30 facing the portion
47.

The chamber 44 is axially delimited by two walls 48 and
49 with respective through-holes 50 and 51, the hole 51
constituting an inlet into the chamber 45.

The device 42 also comprises a rod 52 connected in such a
way that it can slide to the body 43, so that it runs
longitudinally in both directions along the axis 46.

The rod 52 has an end portion 53 designed to run inside
the chamber 45 through the hole 51, an end portion 54,
opposite the portion 53, forming a grip 55 outside the body
43, and a middle portion 56 designed to run inside the
chamber 44 through the hole 50.

At an end portion 57 facing the portion 53, the portioh
56 is rigidly connected to a ring-shaped flange 58 designed
to run inside the chamber 44 and along the ax;s 46, between a
first, back position (Figure 4), in which the flange 58 makes
contact with the wall 48, and a second, forward position
(Figure 3), in which the flange 58 ﬁakes contact with the
wall 49. |

In the direction of the axis 46, the length of the
portion 53 is equal to that of the chamber 45 and the end 59
of the portion opposite the portion 56 is connected to a
plurality of elastic rods 60, which diverge from the axis 46
substantially'according to the side surface of a cone whose
vertex is at the end 59.

At the end opposite the end 59, each rod 60 is connected
to a hook 61, and each rod is designed to assume an infinite
number of intermediate elastic deformation configurations
between a position which is distanced from the axis 46
(Figure 3), in which the rod 60 substantially lies on Ehe
above-mentioned conical side surface, and a position close to
the axis 46 (Figure 4), in which the rod 60 is designed to
run in the chamber 45.

The end 59 of the portion‘53, as well as thé rods 60, is

connected to another rod 62, which extends centrally to the
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rods 60 along the axis 46 and has a rounded nosepiece 63 at
the end opposite the end 59.

The rod 62 is longer than the rods 60 by an amount which
leaves the hooks 61 behind the nosepiece 63 when the rods 60
are in the above-mentioned position close to the axis 46. In
this position the hooks 61 diverge from the rod 62.

Operation of the apparatus 10 includes an initial step in
which each end portion 4, 5 is fitted with the connecting
element 8, 9, and a final step in which the connecting
elements 8, 9 are fixed to one another using the above-
mentioned locking means 37.

The initial step is carried out with the aid of the
applicator device 42, using methods which, for the purpose of
brevity, relate only to the element 9 in the descriptioﬁ
which follows.

With the flange 58 in'the’above—mentioned back position
(Figure 4), the rods 60 and the rod 62 are arranged in a
bundle inside the chamber 45.

In this condition, the hooks 61 are‘gathered behind the
nosepiece 63, ‘which is substantiall& in contact with the
portion 47 of the body 43.

At this point, the portion 47 is inserted in the portion
5 by a giVen length, in particular three millimetres. During
this operation, the nosepiece 63 acts as an element which
protects the portion 5 from the hooks 61.

A further movement of the flange 58 to the above-
mentioned forward position causes the rods 60 and 62 to leave
the chamber 45 and consequent elastic widening of the rods
60, by means of which the hooks 61 engage and hold the inner
wall of the portion 5 (Figure 5).

The connecting element 9 is then run outside the portion
5 beyond the end edge 7 by a given distance, in particular
three millimetres (Figure 6). It is then run in the opposite
direction, that is to say, towards the grip 55, so that the
fixing hooks 30 engage in the portion 5.

The flange 58 is then moved to its back position and the

hooks 61 release the portion 5.
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The portion 47 is then removed from the portion 5.

Again, the nosepiece 63 acts as an element which protects
the portion 5 from the hooks 61.

It should be noticed that, as well as axially holding the
portion 5, the rods 60 and hooks 61 are designed to support
the portion 5 from the inside towards the outside during said
connection of the element 9.

Once the element 9 1s connected to the portion 5, the
device 42 is put away and a scalpel (not illustrated) is used
to cut the portion 5 flush with the edge 28 of the element 9.

Following this operation, the end edge 7 of the portion 5
is perfectly coplanar with and adjacent to the edge 28 of the
element 9.

Then, after repeating the above-mentioned steps for
portion 4 and for the connecting element 8, the élemehts 8
and 9 are brought together and locked using the locking tooth
41.

Once locked, the axes 12 and 25 of the elements 8 and 9
are aligned and the elements are pressed against one another
aloﬁg the edges 15 and 28 by the elastic force exerted by the
coupling 38 according to the axes 12 and 25. ‘

Thanks'to‘the‘tubular bodies 11 and 24 and the hooks 17
and 30, the elements 8 and 9 evenly calibrate the portions 4
and 5, restoring the shared original calibre.

The abéve, together with the fact that the end edges 6
and 7 of the portions 4 and 5 are completely free and
disengaged from the elements 8 and 9, allows the
corresponding layers of the two portions 4 and 5 to be fitted
together in a configuration of close and total reciprocal
contact. In other words, with anastomosis performed according
to the method described above, no point of each of the léyers
of an edge 6, 7 remains isolated from the matching point of
the corresponding layer of the other edge 6, 7.

It should be‘emphasised that the elasticity of the bodies
11 and 24 and the flanges 23 and 36 allows the connecting

elements 8 and 9 to adapt elastically to any variations in
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the calibre of the respective portions 4 and 5 of the vessel
3.

In an alternative embodiment illustrated in Figure 7,
although the bodies 11 and 24 still have a substantially
cylindrical tubular shape, they have a plurality of
longitudinal concertina-style folds 64, 65, evenly
distributed about the axes 12 and 25. Although not
illustrated, the folds 64, 65 extend on the flanges 23 and
36.

The folds 64, 65 give the connecting elements 8 and 9
more transversal (radial) elasticity for improved automatic
elastic adaptation to any variations in the calibre of the
vessel 3. In this case it i1s not essential, but it is
preferable for the bodies 11 and 24 and the flanges 23 and 36
to be made of an elastic material.

In an alternative embodiment not illustrated of the
connecting elements 8 and 9, the hooks 17 and 30 are
integrated, in a single body, with the tubular support bodies
11 and 24.

In the alternative embodiment of the connecting elements

8 and 9 illustrated in Figure 8, the hooks 17 and 30 are

" obtained by clinching or bending the longitudinal tabs 66, 67

of the tubular bodies 11 and 24. Said tabs 66, 67,
illustrated with a dashed line in Figure 8, are 2 - 3 tenths
long in the direction of the axes 12 and 25 and are clinched,
that is to éay, folded, inside the tubular bodies 11 and 24
towards the flanges 23 and 36.

In the alternative embodiment of the applicator device 42
illustrated in Figure 9, the hooks 61 of the rods 60 face the
rod 62, that is to say, they converge on the latter.

Moreover, the rod 62 is shorter than the rod 60 by a
distance which allows the hooks 61 to surround and close over
the tip of the nosepiece 63 when the rods 60 are in the
above-mentioned position close to the axis 46.

In this case, use of the applicator device 42 differs
from that described above. The portion 47 is not inserted in

the portion 5 and the flange 58 1is kept in its forward
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5. Subsequent sliding of the flange 58 towards its back
position allows the rods 60 to move towards the rod 62 and
consequent external engagement of the portion 5 by the hooks
61.

The connecting element 9 is then run on the rods 60 until
it reaches the portion 5.

Subsequent sliding in both directions of the element 9 on
the portion 5 1s carried out using the same methods as
described above in order to engage the fixing hooks 30 in the
portion 5.

It should be noticed that the rods 60, being positioned
between the portion 5 and the element 9 during the sliding of
the latter along the rods 60, prevent any eversion 6f the
portion 5 from obstructing the sliding of the element 9 on
the portion 5. '

Obviously, the description referring to the vessél 3 also
applies to any type of duct requiring an anastomosis
technique.

Finally, it should be noticed that the steps described
above, involving relatively simple movements between the
various parts, may be advantageously performed by either a

surgeon or a robot.
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Claims

1. An apparatus for anastomosis between a first and a second
part (1, 2) of a vessel (3) or of a duct (3), the first and
second parts (1, 2) respectively having a first and second
end portion (4, 5) delimited by free end edges (6, 7), the
apparatus (10) being characterised in that it comprises first
connecting means (8) which are shaped to match and may be
positioned on the first end portion (4) in order to engage
the first end portion (4) with the exception of the free end
edge (6), second connecting means (9) which are shaped to
match and may be positioned on the second end portion (5) in
order to engage the second end portion (5) with the exception
of the free end edge (7), and éonnecting means (23, 36, 37)
for connecting and fixing together the first and second
connecting means (8, 9) in a position (P) in which they are
attached to one another and in which the end edges (6, 7)
meet in a configuratibn of close and total reciprocal

contact.

2. The apparatus according to claim 1, characterised in that
the first and second connecting means (8, 9) respectively
comprise a first and second tubular connecting element (11,
24), the first and second connecting elements (11, 24) being
designed to engage the first and second end portion (4, 5) on

the outside of the first and second end portions (4, 5).

3. The apparatus according to claim 2, characterised in that
the first and second connecting elements (11, 24) are
delimited on the inside by substantially cylindrical surfaces

(13, 26).

4. The apparatus according to any of the claims from 1 to 3,
characterised in that the first and second connecting means
(8, 9) respectively comprise first and second fixing means

(17, 30) for the first and second end portions (4, 5).
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5. The apparatus according to claim 4, characterised in that
the first and second fixing means (17, 30) each comprise a
plurality of first hooks (17, 30) designed to perforate and
retain, respectively, the first and second end portions (4,

5).

6. The apparatus according to claims 2 and 5, characterised
in that, for each of the first and second connecting elements
(11, 24), the first hooks (17, 30) are supported by the first

and second connecting elements (11, 24).

7. The apparatus according to claim 6, characterised in
that, for each of the first and second connecting elements
(11,’24), the first hooks (17, 30) are evenly distribufed in
a ring shape inside the first and second connecting elements

(11, 24).

8. The apparatus according to any of the claims from 2 to 7,
characterised in that the connecting means (23, 36, 37)
comprise a fifst flange (23) extending outside £he first
connecting element (11), the first flange (23) beiﬁg designed
to be placed axially £flush with‘the free end edge (6); a
second flange (365 extending outside the second connecting
element (24), the second flange (36) being designed to be
placéd axially flush with the free end edge (7); and
releasable locking means (37) for locking the first and
second flanges (23, 36) in a position (P) in which they are
connected to one another and in which the end edges (6, 7)
meet in a configuration of close and total reciprocal

contact.

9. The apparatus according to claim 8, characterised in that
the releasable locking means (37) are supported by at least

one of the first and second connecting elements (11, 24).

10. The apparatus according to claim 9, characterised in that

the releasable locking means (37) comprise an elastic
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coupling (38) supported by at least one of the first and

second connecting elements (11, 24).

11. The apparatus according to c¢laim 10, characterised in
that the releasable locking means (37) comprise a ring-shaped
tooth (41) which can be elastically deformed, beilng supported
by the elastic coupling (38).

12. The apparatus according to any of the claims from 1 to
11, characterised in that the first and second connecting
means (8, 9) and the connecting means (23, 36, 37) are made

of a bio-compatible material.

13. The apparatus according to claim 12, characterised in

that said material is a bio-absorbable material.

14. The apparatus according to any of the claims from 1 to
13, characterised in that it comprises applicator me'ans (42)
for applying and positioning the first énd second connecting
means (8, 9) on the‘ first and second end portions (4, 5);
sald first and second connecting means (8, 92) being removably

pre-mountable on the applicator means (42).

15. The apparatus according to claim 14, characterised in
that the applicator means (42) comprise first and second
support means (43, 52} which are slidably connected to one
another; the first support means (43) being designed to
support the first and second connecting means (8, 9) in such
a way that they can slide and be removed, and the second
support means (52) being connecfed to gripping and fixing
means (60, 61) designed to engage and hold the first and

second end portions (4, 5).

16. The apparatus according to claim 15, characterised in
that the first support means (43) comprise a first tubular

support element (47) designed to support the first and second
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connecting means (8, 9) inside the first and second

connecting means (8, 9).

17. The apparatus according to claim 15 or 16, characterised
in that the gripping and fixing means (60, 61) comprise a
plurality of second hooks (61) designed to engage and hold
the first and second end portions (4, 5) inside the first and

second end portions (4, 5).

18. The apparatus according to claim 16, characterised in
that the second support means (52) comprise a second support
element (53, 56) mounted in such a way that it slides inside

the first support element (47).

19. The apparatus according to claim 15 or 16, characterised
in that the gripping and fixing means (60, 61) comprise a
plurality of second hooks (61) designed to engage and hold
the first and second end portions (4, 5) outside the firsf

and second end portions (4, 5).

20. A method for anastomosis between a first and a second
part (1, 2) of a vessel (3) or of a duct (3), saild first and
second parts (1, 2) respectively having a first and a second
end portion (4, 5) delimited by free end edges (6, 7), the
method being characterised in that 1t comprises the steps of
connecting the first and second connecting means (8, 9) to
the first and second end portions (4, 5), the connecting
means being shaped to match and designed to be positioned on
the first and, respectively, the second end portions (4, 5)
with the exception of the free end edges (6, 7); and
connecting and fixing together the first and second
connecting means (8, 9) in a position (P) in which they are
attached to one another and in which the end edges (6, 7)
meet in a configuration of close and total reciprocal

contact.
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21. The method according to claim 20, characterised in that
the step of connecting the first and second connecting means
(8, 9) to the first and, respectively, the second end
portions (4, 5) comprises the sub-steps of engaging and
holding the first and second end portions (4, 5) inside the
first and second end portions (4, 5); running the first and
second connecting means (8, 9) outside the first and second
end portions (4, 5); positioning and fixing the first and
second connecting means (8, 9) to the first and second end

portions (4, 5).

22.. The method according to claim 20, characterised in that
the step of connecting the first and second connecting means
(8, 9) to the first and, respectively, the second end
portions (4, 5) comprises the sub-steps of engaging and
holding the first and second end portions (4, 5) outside the
first and second end portions (4, 5); running the first and
second connecting means (8, 9) outside the first and second
endrportions (4, 5); positioning and fixing the first and
second connecting means (8, 9) to the first and second end

portions (4, 5).

23. The method according to claim 21 or 22, characterised in
that it comprises a further step, of cutting the first and
second end portions (4, 5) flush with the first and second

connecting means (8, 9).
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