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DESCRIPTION
Device for removal of blood vessels out of the human body.
TECHNICAL FIELD OF THE INVENTION

The present invention relates to the removal of blood
vessels such as veins out of a human body and in particular to a device
for the removal of a part of the superficial vein known as Vena
Saphena Magna (VSM). The device according to the present invention
also provides improved means for the harvesting of vessels which can
be readily used for bypass purposes.

BACKGROUND OF THE INVENTION

The blood circulation in the human body consists of
arteries that carry the blood from the heart to different parts of the
body, such as the limbs and veins, returning blood from the limb to
the heart. Veins have internal valves to prevent from blood reflux.
Contraction of the limb muscles forces the blood to the heart. These
valves are important to prevent blood reflux to the limbs, such as the
lower part of the legs, when they are at rest.

Defective or insufficient activity of the venous valves
increases the blood pressure in the veins, resulting in dilatation and
deformation. This venous deformation is known as varices and is
mostly visible in the superficial veins of the subcutaneous tissue of
the legs. The blood reflux from the legs is also performed by veins,
located deeper under the skin.
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In order to prevent complications in case of varices, the
superficial vein or Vena Saphena Magna (VSM) is usually removed
from the leg. Previously. this VSM was extirpated from the groin to
the ankle, but at present only the part between the groin and the knee
is removed to prevent nerve injury of a small cutaneous nerve located
at the knee level. The usual technique to perform this surgical
operation is called VSM ‘stripping’.

In normal circumstances the blood returns from the feet to
the heart due to the muscle pump. On the way up this vein gets
different side branches until the vein itself flows into the deep venous
system, which is positioned deeper in the groin, and which carries the
blood back to the heart.

In order to proceed with this surgical operation, the
outflow of the VSM in the deep system is dissected via a small
incision in the groin. The deep system remains untouched and the
VSM is stripped up to the knee level. To perform this procedure a lot
of options are available.

For clarity reasons and in order to improve the general
understanding of the following description, it has to be mentioned that
‘distal’ means away from the heart, and ‘proximal’ means in a
direction towards the heart.

A commonly used technique is a plastic rope or iron rod
being pushed into the vessel from the groin down to the knee level.
Usually, a second incision is performed at knee level to pull out the
vein. The rope or rod is pulled out at knee level and a small olive
shaped object is attached to the rope end near the knee. The rope is
then pulled from the knee towards the groin and because the ‘olive’ is
too thick to pass into the vessel, the vein remains tied up against the
olive and the vessel is pulled or stripped out at the of the upper leg at
the groin level.

Because this method causes a lot of trauma by passing
through the subcutaneous tissue, there are new alternatives of this
technique without the use of an olive. The vessel is now usually
attached to one end of the rope or iron rod, either in the groin (the
proximal end of the vein) or at a second incision at the knee (distal
part of the vein).
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Because the rod and the rope are located inside the vein,
that has to be pulled out, this vein will turn inside out by pulling the
rod or rope and the stripping will cause less trauma than the previous
technique. Such a method of pulling the vein inside out is called
stripping by invagination. This method creates problems too because
the vessel is torn out on its own, and because these vessels are very
fragile, the vessel frequently tears up during the stripping operation.

The medical literature is often mentioning this procedure
can take place under local anesthesia, contrary to the technique using
the olive, but it remains painful because traction is always necessary
and the vessel has to be freed from the surrounding tissues as well as
from the side branches during the pull-out.

This technique is disclosed in the patent US 6,030,396, in
which the pulling, inside out, of the vein is facilitated by the local
injection, via a catheter, of a liquid under pressure to expand the
vessel wall at the stripping side in order to make the stripping easier.

A further improvement of the technique is described in
the document WO 0042918. This patent discloses a device for the
stripping of veins by means of a catheter by which the distal end is
provided with cutting devices. If the rod or catheter is brought inside
the vein from the groin till the distal end of the rod arrives at the
knee, the vein can be cut with internal cutting devices and perform a
stripping without making a second skin incision at knee level.

Beside the trauma caused by the stripping techniques
another problem appears relating to the side branches of the VSM
which are torn off from the VSM causing heavy blood loss and
whereby the extirpated vessel, in most cases, is not suitable for reuse
as a bypass for patients in need of a peripheral or cardiac bypass.

Besides the mechanical techniques mentioned above there
are a number of other techniques by which the vessel is destroyed by
freezing or burning techniques. These techniques are not considered in
the present description because they are not frequently practiced and
because they do not allow the reuse of the vein.
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SUMMARY OF THE INVENTION

In order to avoid the several drawbacks explained
hereabove, it is the purpose of this invention to propose a device by
which the vein, which has to be removed, is completely isolated from
the surrounding subcutaneous tissue before the vessel is being
removed from the body without performing a stripping operation.

Another purpose of this invention is to propose a device
that makes it possible to achieve vessel harvesting by which the
vessels, which are to be removed from the body, remain in such good
condition that they can readily be used for bypass purposes.

This purpose is achieved because the device is,
essentially, composed of two parts: a first part being a rigid rod
capable of being inserted inside the blood vessel, and a second part,
consisting of a tube configured to be pushed over the outside surface
of the vessel to isolate this vessel completely from the surrounding
tissues.

In a preferred embodiment of the invention, the rigid rod,
having a proximal end and a distal end. The proximal end being
provided with a corkscrew like curl and an adjacent section having a
roughened surface. The distal end being provided with a slightly
bended, non traumatic shaped extremity and, in its close proximity, a
substantially round or oval shaped broadened portion of the rod.

The tube, also having a proximal and a distal end, the
distal end being provided with at least one, preferably two to four,
longitudinal V-shaped slots, leaving between them equally spaced
conical fingers extending towards the distal end of the tube.

By means of such device, it becomes possible to push the
rod into the proximal end of the vessel that has to be removed; the
distal end of the rod is to be pushed inside as far as the knee level.
This operation straightens the vessel (which is often twisted and
tortuous). The proximal part of the vessel (VSM) is tied up on the
rough surface of the rigid rod.

The tube is then pulled over the vessel with an alternate rotational
movement during which the vein is isolated from the surrounding
tissue by means of the longitudinal slots and the protruding fingers
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(vibration means could also be applied on the tube if appropriate
during this movement). This handling also causes the cut-off of the
branches at a certain distance away from the outer periphery of the
vessel (instead of tearing them off). This causes less blood loss and in
most cases the vessel can still be used for bypasses.

When the distal tube end reaches the widening portion
of the rod, the vein is cut off locally by pushing the sharp
edge of the hollow tube against the olive shaped widening. The vein,
the rod and the tube can then be removed via the groin without
surrounding tissue disturbance and without damage, as experienced
with the former described stripping techniques. The curl, located at
the proximal end of the rigid rod, can be used to remove small side
branches of the vein (VSM) in the groin by pushing the curl in the side
branch and back, hooking up the branch, so these side branches can
completely be removed via the groin.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference is made to the accompanying drawings, in
which numerals are used to define parts of the device according to the
invention and in which different embodiments of the invention are
shown. The drawings representing respectively:

Figure 1 : a frontal view of a limb containing the vessel (VSM) that
has to be removed.

Figure 2 : a rod or catheter according to the invention;

Figure 2A : a cross-sectional view along the line A-A in figure 2;
Figure 3 : a front view, partially cut-out, of a tube according to the
invention;

Figure 3A : a cross-sectional view along the line A-A in figure 3;
Figure 4 : a cross-sectional partial view of the distal end of the tube;
Figure 4A : a front view of the tube according to the figure 4.
Figure 5 : a front view of an alternative embodiment (with three
fingers) of the tube according to the invention;

Figure 6 : a cross-sectional partial view of another embodiment (with
four fingers) of the distal end of the tube according to the invention;
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Figure 6A : a front view of the embodiment shown in figure 6;

Figure 7 : an elevation view of another embodiment of the invention,
showing only one protruding finger;

Figure 7A : a detailed sectional view of the extremity of one finger;
Figure 7B : a detailed sectional view of one part of a second tube in
non active position;

Figure 7C : a detailed sectional view of one part of the second tube in
active position;

Figure 8 : a front view of the embodiment according to figure 7.
DETAILED DESCRIPTION

Figure 1 shows a leg B, in which a part of the vein VSM,
over a distance A, between the groin and the knee has to be removed.
At the level of the groin L, a small incision S is made to dissect the
(cross of) the VSM and to open the proximal end of the vein so the rod
or catheter, according to the invention, can be introduced.

As seen in figure 2 the first part of the device, according
to the invention, consists of a rather rigid straight rod 10, from which
only the distal end 12 and proximal end 16 are shown. The proximal
end 16 of the rod 10 is provided with a corkscrew like curl. On a
section, adjacent to the proximal end 16, the rod 10 is provided with a
roughened surface 18.

The distal end 12 of the rod 10 is provided with a
rounded, slightly bended, non traumatic shaped extremity. Close to its
extremity, the distal end 12 of the rod 10 is provided with a
substantially round or oval shaped broadened portion 14. This
broadened portion or widening has a maximum dimension
approximately equal to the inner diameter of the tube. The slightly
bended and non traumatic distal end 12 of the rod is needed to assure
accurate rod steering, in order to avoid damaging the inner side of the
vessel. In case the distal part ends up in a side branch it is sufficient
to pull back and to rotate the rod to avoid the side branch.

The proximal end of the rod 10 is provided with a curl 16
to facilitate the extraction of the side branches via the groin. Near to
the curl 16, the proximal end the rod 10 is preferably made rough over
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a certain distance 18 to facilitate the fixation of the proximal end of
the vessel VSM by means of a ligature.

To give a better idea of the shape and the dimensions of
the rod 10, an example of the device is described hereafter. The rod
can be made out of plastic, metal or any other suitable material. The
rod has preferably a diameter of 2 mm and is about 75 cm long. The
oval or round shaped broadened portion or widening is maximum
5 mm, the length 10 mm and the thickness 2 mm. The thickness
corresponds with the diameter of the rod 10.

The at least second part of the device according to the
invention is shown in figure 3. It consists of a hollow, rather flexible
tube 20, which is generally provided with a sharp distal end 22.

According to the invention, the distal end 22 is provided
with at least one, preferably two to four, longitudinal V-shaped slots
24, leaving between them, equally spaced, conical fingers 25
extending towards the distal end of the tube 20.

The slots 24 will be needed to locate and subsequently cut
off the side branches of the vein VSM at a certain distance of its
outer surface.

In a preferred embodiment shown in figure 4, said slots 24
are provided with a rear end in the shape of a gully 32, in which the
side branches of the slot 24 remain parallel up to a rounded bottom
end. The fingers 25 are slightly conical so that the extremity of the
fingers 25 are positioned closer to the center of the tube 20.
Preferably the extremities of the fingers 25 are provided with an
enlarged rounded shape 22 so as to sufficiently remove the
surrounding tissues from the outer surface of the vessel VSM.

In order to avoid any damage to the vein, which has to be
isolated and removed from the human body, it is preferable to provide
the distal end 22 of the tube 20 with an internal sleeve 26, as shown in
figure 4A. This sleeve 26 is made out of a soft material so that it can
smoothly push the external wall of the vein in a direction radial to the
inside of the vein while pushing the blood out of the vein.

In any event, the fingers 25 of the distal end 22 of the
tube 20 are mainly flexible due to the more or less deep slots 24,
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which is also advantageous for maintaining the vessel to be removed
in the best possible condition for reuse.

According to other possible embodiments, the distal end
22 of the tube 20 can be realized as shown in figure 5 or 6.

Figure 5 shows a distal end 22 of the tube 20 provided
with three equally spaced fingers 25. Between the fingers 25 are
located the slots 24 ending up with respective gullies 32.

The head of the tube 20 here is shaped like a crown with
oblique edges and the so formed distal ends are provided with
spherical bullets 30. The extremities of the distal ends 22 are slightly
protruding the periphery of the spherical bullets. These bullets 30
have a diameter slightly larger than the diameter of the wall of the
tube 20. In that way they push away the surrounding tissue from the
outer surface of the vein to the outside and, on the inside, they push
the vein to the central part of the tube 20 where it is guided by the
soft sleeve 26.

Figure 6 and 6A show a distal end of the tube 20 provided
with four equally spaced fingers 25 which are extending slightly
towards the center of the tube 20 and which are also provided with
substantially spherical bullets 30 near their extremity 22. These °
bullets 30 are presenting an abutment shoulder 40, the purpose of
which will be explained with the embodiment shown in figure 7.

Such head of the distal end of the tube 20 warrants that
the vein is not damaged during the introduction of the tube 20 between
the vein and the surrounding tissue.

Several fittings or attachments could be added to the
device according to the invention such as for example a mechanism
and/or device capable to cut off and/or to coagulate the side branches
of the vein which are collected at the backside gully 32 of the slots
24. An example of such mechanism will be described hereafter.

As shown in the figure 7 to 8, the second part of the
device according to the invention consisting of a tube (20) is provided
with a finger (25) protruding towards the distal end (22). For clarity
reasons, only one finger is shown on figure 7. These finger (25) is
linked to the tube (20) by means of the side walls (28) of the slots
(24) ending up in the gully (32).
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According to this further embodiment of the invention,
the additional fitting consists of a second tube 34, provided with a
front end in the shape of an helicoidal spiral 36. Said tube 34 has a
diameter slightly larger than the diameter of the first tube 20 so that it
can slide smoothly over the outer surface of the tube 20. Preferably,
said tube is made in material which is conductive for electrical power
and is consequently provided with an isolating shield 38 to avoid
contact with the surrounding tissues.

As shown in the detailed sectional view of figures 7A, 7B
and 7C, the side branches of the vein VSM, which are collected into
the gully 32 of the slot 24, will be positioned within the spiral 36 of
the second tube 34 after this one has been pushed over the first tube
20 with a rotative movement (figure 7 B). The second tube 34 is
pushed further towards the distal end 22 of the tube 20 and the front
end 42 of the spiral 36 will abut against a rim or shoulder 40 provided
on the bullet shaped end portions 22 of the first tube 20 (figure 7A).

By pushing the second tube 34 still further, the spiral 36
will be closed together (figure 7C) and the side branch of the vein
VSM will be cut off and coagulated by means of electrical current
applied to the second tube 34.

Instead of using a second tube 34 with a spiral end
portion 36, one could also use a elongated spring element which could
be introduced between the surrounding tissue and the first tube 20 and
which could provide the same effect as the spiral end portion 36 to
coagulate and cut off the side branches of the vein VSM due to the
action of compression of the spring elements.

In order to improve further the separation of the vein
VSM from the surrounding tissues, the fingers are provided with a
flexible wire arrangement which can be manually operated from the
back end of the first tube 20. As can be seen on the figures 7, 7A and
8, such a wire 44 is protruding from the extremity 22 of the finger 25
and is located in small channels 46 provided in the wall of the tube 20
ending up at each finger 25. By pushing the wire 44 at the rear side of
and into the tube 20, the wire 44 will protrude further from the
extremity of the distal end 22 as shown in dotted lines on figure 7.
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Said distal end 22 is also provided, as explained before,
with an interior bullet shaped sleeve 26 in soft material to push the

wall of the vein VSM inwardly and to evacuate the venous blood.

The device according to the present invention allows the
following general procedure :

- after dissection of the venous cross in the groin L, the
first part of the invention, the rod 10, is introduced in the VSM and
pushed further into the vein as far as the level of the knee. The bended
edge 12 of the rod 10 makes it possible to pass along the valves and to
avoid the side branches of the vein;

- in the groin L the VSM is tight up to the rough part of
the rod 10 so that the combination, VSM and the rod 10, are fixed well
to each other and none of them can move with regard to each other;

- the tube 20, with the sharp edge of the distal end 22
first, is then pushed over the VSM having the rod 10 on the inside.
Because of the firm fixation of the VSM vein wall on the rod 10, in
addition with a backward traction on the rod, the vein VSM is nicely
aligned and the tube 20 can follow the vein easily;

- this action is performed with a slight pressure and an
alternative rotation movement with the tube 20 over the VSM in the
direction of the knee;

- the surrounding tissue is dissected and separated from
the outer periphery of the vein VSM and eventual side branches are
cut off by the slots 24 at the distal end 22 of the tube 20. A further
device improvement, according to the invention, consists that these
side branches are not cut off at the level of their connection with the
vein VSM and they are also not torn off from the VSM because they
are only cut after they sustained the pressure of the tube 20 over a few
centimeters. Due to the elasticity of the side branches of the vein, this
pressure elongates the side branches before cutting them off.

- at the moment the distal end 22 of the tube 20 reaches
the olive shaped widening 14 of the rod 10 the progression of the tube
20 stops. This distance, which corresponds with the length A of the
VSM that has to be removed, can be marked beforehand on both parts
10 and 20 of the device;
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- by pushing the hollow tube 20 vigorously with its sharp
edge 22 against the olive shaped widening the vein is cut at the distal
side at the level of the knee, at this moment the vein VSM is
completely isolated in the tube 20;

- immediately after the evacuation out of the body, of
both parts 10, 20 of the device together with the vein VSM, a
compression bandage is applied over the remaining distal part of the
VSM and the empty tunnel of the VSM to minimize bleeding.

Due to this procedure, and with the device as described
above, the proximal part of the VSM can be removed, in case of
varices, without an incision at the level of the knee K.

The VSM will not be torn off because there is no traction
on it as in case of a classic stripping procedure.

For the same reason this device can be used under local
anesthesia. Bleeding in the remaining tunnel is avoided mainly by
application of a compression bandage and by the fact that the side
branches are cut at a few centimeters from their connection with the
VSM and are not torn as in case of a classic stripping technique.

Another important advantage of the device according to
the invention is that the vein, removed from the body with this device,
can be reused in case of cardiac or peripheral vascular bypass
procedures.

The device according to the invention can, of course, be
manufactured in different ways and is not limited to the embodiments
as described above. The device can even be used for harvesting of
venous material in case of a cardiac or peripheral vascular bypass
procedure.

It is, for example, also possible to dissect the VSM first
in the groin and then at the level of the knee via a second incision. A
rod, similar to the rod 10, is introduced into the vein at the level of
the knee and is proceeded in the direction of the groin.

By proceeding in the opposite direction, harm to the
inside of the VSM and particularly tearing a valve is avoided.

In this design, the rod has no oval shaped widening but
only a rough part at the proximal surface to attach the vein to the rod.
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The rod is caught in the wound in the groin L and attached
to the proximal end of the VSM.

The tube 20 is now carefully introduced into the vein
VSM from the groin with a slight pressure and rotation so that the
surrounding tissue is dissected and the side branches are cut off.

Essentially this procedure can be used for any part of the
VSM because two incisions are made.

As a consequence, by means of the device according to
the invention, any part of the vein in the subcutaneous tissue can be
removed without damage so it can be reused in cardiac surgery as well
as peripheral vascular surgery.

Further possible variations and extensions to the device
are possible:

- The rod 10 can, at the distal end 12 between the bended
part and the oval shaped widening, be loaded with a haemostatic plug;
this plug can be delivered to the distal part of the VSM by manual
pressure on the skin to avoid bleeding.

- As an alternative for this haemostatic plug the distal end
of the tube 20 can be loaded at the distal end 20 with an elastic ring
(silicone) that is pushed over the distal vessel to assure haemostasis of
the distal VSM.

- The device can even be provided with a coagulation
device at the distal end of the tube 20. The side branches of the VSM
that arrive in the clefts 24 are not cut then but coagulated by means of
an electrical rod that coagulates the side branches.

- To protect the vein even more in view of a possible re-
use, a soft sleeve is fixated on the inside of the distal tip of tube 20 so
that the wall of the VSM is first slightly removed from the cutting
parts of the tube in the cleft 24 as well as on the distal tip 22.

- Instead of pushing the tube 20 over the VSM manually, a
vibrating device can be attached to cause less damage to the vein and
the surrounding tissue.

- The slots 24 of the tube 20 can for instance also be
worked out helicoidally so that the side branches are cut at an even
longer distance from the outer wall of the vein VSM.
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- The device, according to the invention, obviously offers
some important advantages with respect to the present existing state of
the art technique. Nevertheless the device is not restricted to the
description mentioned above and transformations can be performed

5 without losing the foundations of the present invention.
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CLAIMS

1. A device for the removal of a blood vessel out of the
human body in which the vessel is surrounded by tissues including the
feature that the device mainly consists of two distinctive parts, a first
part consisting of a rod (10) capable of being introduced inside the
vessel (VSM) over a certain length (A) and a second part, consisting
of a tube (20), which has at least a length (A) and which can be
pushed over the vessel (VSM) in order to isolate and dissect this
vessel completely from the surrounding tissue, one extremity of said
tube (20) being provided with at least one, preferable two to four,
longitudinal slots (24), leaving between them portions in the shape of
fingers (25) extending towards the extremity (22) of the tube (20).

2. A device according to claim 1, including the feature
that one end (12) of the rod (10) is slightly bended and non
traumatically (round) shaped and the other end (16) is provided with a
curl to pull out the side branches of the vessel (VSM) in the groin
along a certain distance.

3. A device according to claim 1, including the feature
that the bended end (12) of the rod(10) is provided with a broadening
portion (14) located in proximity of said bended end (12).

4. A device according to claim 3, including the feature
that the broadening portion (14) of the rod (10) is oval shaped.

5. A device according to claim 1, with the feature that the
end of the rod (10), opposite to the bended end (12), is provided with
a corkscrew like curl (16) and an adjacent section (18) having a
roughened (18) surface.

6. A device according to claim 1, including the feature
that the rod (10) is made of rather stiff material.

7. A device according to claim 1, including the feature
that the slots (24) have sharp edges.

8. A device according to claim 1, including the feature
that the slots (24) are V-shaped.

9. A device according to claim 1, including the feature
that the slots (24) are helicoidally shaped.
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10. A device according to claim 1, including the feature
that the tube (20) is provided at one end (22) with an internal sleeve
(26) made of soft material.

11. A device according to the claims 1 and 8, including
the feature that the tube (20) is provided with a crown shaped end (22)
consisting in oblique side walls (28) and finger (25) ends provided
with spherical bullets (30) near the extremities of the crown shaped
ends (22).

12. A device according to claim 11, including the feature
that the diameter of the spherical bullets (30) is larger than the
thickness of the wall of the tube (20).

13. A device according to claims 1 and 6 to 12, including
the feature that the slot (24) of the tube (20) is provided with a gully
(32) to receive, cut and coagulate the side branches of the vein (VSM).

14. A device according to claims 1 and 6 to 13, including
the feature that the extremities of the fingers (25) of distal end (22) of
the tube (20) are slightly inclined towards the center of the tube (20).

15. A device according to claim 1, including the feature
that the tube (20) is made of a substantially resilient material.

16. A device for the removal of a blood vessel out of the
human body in which the vessel is surrounded by tissues including the
feature that the device mainly consists of at least two distinctive parts,
a first part consisting of a rod (10) capable of being introduced inside
the vessel (VSM) over a certain length (A), a second part, consisting
of a first tube (20), which has at least a length (A) and which can be
pushed over the vessel (VSM) in order to isolate this vessel
completely from the surrounding tissue, one extremity of said tube
(20) being provided with at least one, preferable two to four,
longitudinal slots (24), leaving between them portions in the shape of
fingers (25) extending towards the extremity (22) of the tube (20) and
an additional fitting, consisting of a second tube (34), presenting a
front end in the shape of an helicoidal spiral (36) and having a

~ diameter slightly larger than the outer surface of the first tube (20) so

that it can slide smoothly over said tube (20).
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17. A device for the removal of a blood vessel out of the
human body in which the vessel is surrounded by tissues including the
feature that the device mainly consists of two distinctive parts, a first
part consisting of a rod (10) capable of being introduced inside the
vessel (VSM) over a certain length (A) and a second part, consisting
of a tube (20), which has at least a length (A) and which can be
pushed over the vessel (VSM) in order to isolate this vessel
completely from the surrounding tissue, one extremity of said tube
(20) being provided with at least one, preferable two to four,
longitudinal slots (24), leaving between them portions in the shape of
fingers (25) extending towards the extremity (22) of the tube (20),
each finger being provided with a flexible wire arrangement consisting
of a wire (44) protruding from the extremity (22) of the finger (25)
and is free movable inside channels (46) located in the wall of the
tube (20).

18. Blood vessel harvesting means capable to remove a
vessel out of the human body with the use of a device according to the
claims 1 to 17 in which the vessel has to be removed over a certain
distance (A) from the surrounding tissue and from the side branches of
the vessel, including the next following steps :

the vessel is dissected at the proximal end at a level of the
groin of the body,

the first part of the device or rod (10) is introduced
axially in the vessel as far as a previously fixed distance (A),

then the second part of the device, a tube (20) is pushed
over the vessel and the rod (10) along the same distance (A) to isolate
the vessel from the surrounding tissue and the side branches,

the distal end of the vessel is cut off, by means of sharp
elements at the end of the rod (10) and the tube

the vessel is removed from the body together with the rod
and the tube.

19. Blood vessel harvesting means capable to remove a
vessel from the human body by means of the device according to the
claims 1 to 17 by which the vessel has to be removed from the
surrounding tissue and from the side branches of the vessel, with the
feature that it consists of the next following steps :
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the vessel is dissected free at the proximal and distal end,

the first part of the device (rod 10) is brought axially
in the vessel from the distal end as far as a previously fixed distance
(A),

at the proximal end in the groin the rod (10) is caught and

the proximal end of the vessel is tight up on the rod,

then the second part of the device (tube 20) is pushed
over the vessel from the proximal end to isolate the vessel from the
surrounding tissue and side branches,

the vessel together with the rod and the tube are removed
from the body.

20. Blood vessel harvesting means according to the claims
18 or 19, including the feature that the tube (20) is pushed over the
vessel with a light pressure and an alternate rotational movement to
cut off the side branches of the vessel at a certain distance of the outer
wall of the vein VSM.
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