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(57) Abstract: A biopsy instrument comprising: a first part (1 ) comprising a cutting tube (4) having a distal cutting edge (12), a
second part (2) comprising a penetration rod (5), a third part (3) comprising a knife (6) arranged centrally along a length of the biopsy
instrument, having a radially extending portion (7) at its distal end substantially corresponding to an inner radius of the cutting tube
(4), the first and second parts (1, 2) are coaxially arranged around the third part (3), the firstart (1 ) is movable distally from the second
part (2) from a retracted position to an extended position, the third part (3) is axially movable between a retracted position and an
extended position, the third part (3) being rotationally movable in at least the extended position, a stop (11 ), provided on either the first
or second patt (1, 2), is cooperating with a slot (15), provided on either the first or second part (1, 2), inhibits a rotational movement
of the second part (2) in relation to the first part (1 ) in all axial positions except one or more axial release positions wherein the stop
(11) is cooperating with a transverse slot, in either the first or second part (1, 2).
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A BIOPSY INSTRUMENT

The present invention concerns a biopsy instrument.

The majority of biopsy instruments are large, electrically driven and voluminous apparat-
uses. The aim of the present invention is to provide a handheld and easy to use instrument.

An aim is also to support the right use and inhibit faulty use.

According to a first aspect of the present invention a biopsy instrument is provided, com-
prising:
a first part comprising a cutting tube having a distal cutting edge,
a second part comprising a penetration rod,
a third part comprising a knife arranged centrally along a length of the biopsy instru-
ment, having a radially extending portion at its distal end substantially correspond-
ing to an inner radius of the cutting tube,
the first and second parts are coaxially arranged around the third part,
the first part is movable distally from the second part from a first, retracted, position
to a second, extended, position,
the third part is axially movable between a first, retracted, position and a second,
extended, position, the third part being rotationally movable in at least the second,
extended, position, and
a stop inhibiting a rotational movement of the second part in relation to the first
part or inhibits rotational movement in all axial positions except one or more axial

release positions.

According to an embodiment of the biopsy instrument the third part is only rotationally
movable relative the first part when the third part is in its second, extended, position. Pref-
erably, the third part is only rotationally movable relative the first part when also the first
part is in its second, extended, position. Most preferred, the third part is only rotationally
movable relative the first part when the second part remains in its original axial position in

relation to the first and third part.
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According to an embodiment of the biopsy instrument a second stop inhibits a rotational
movement of the second part in relation to the third part. Preferably, the stop is movable

with the axial movement of the third part.

According to an embodiment of the biopsy instrument the stop is in a release position only
when the third part is in its second, extended, position, and wherein the second part also is
released for rotational movement relative the first part. Preferably, the stop cooperates

with a transverse slot in the first part when in the release position.

According to an embodiment of the biopsy instrument the third part is rotatable together

with the second part.

According to an embodiment of the biopsy instrument the first part will be locked in the
second, extended, position by a catch, which is releasable so that the first part may be re-

tracted into the instrument to the first, retracted, position.

According to an embodiment of the biopsy instrument the knife is an electrosurgical knife.

According to an embodiment of the biopsy instrument the cutting tube is exchangeable.

According to an embodiment of the biopsy instrument the first part comprises a distal han-
dle portion and the cutting tube. Preferably, the second part comprises a proximal handle

portion and the penetration rod.

According to an embodiment of the biopsy instrument the third part is movable by means
of a slider connected to the third part and arranged in a second slot in the second part.
Preferably, the third part is pushable distally by means of the slider and is retractable by

means of a spring means.
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Short description of enclosed drawings

The present invention will now be described in more detail under referral to the accompa-
nying drawings, in which

Fig. 1 shows an embodiment of a biopsy instrument of the present invention in an interme-
diate position.

Fig. 2 shows an embodiment of the biopsy instrument of Fig. 1 in a first position in a cut
away view.

Fig. 3 shows an embodiment of the biopsy instrument of Fig. 1 in a second position in a cut
away view.

Fig. 4 shows an embodiment of the biopsy instrument of Fig. 1 in a third position in a cut
away view.

Fig. 5 shows an embodiment of the biopsy instrument in a first position in a cut away view.
Fig. 6 shows an embodiment of the biopsy instrument of Fig. 5 in a second position in a cut
away view.

Fig. 7 shows an embodiment of the biopsy instrument of Fig. 5 in a third position in a cut
away view.

Fig. 8 shows an embodiment of a biopsy instrument of the present invention in an interme-
diate position.

Fig. 9 shows an embodiment of the biopsy instrument of Fig. 8 in a first position in a cut
away view.

Fig. 10 shows an embodiment of the biopsy instrument of Fig. 8 in an intermediate position
in a cut away view.

Fig. 11 shows an embodiment of the biopsy instrument of Fig. 8 in a second position in a cut
away view.

Fig. 12 shows an embodiment of the biopsy instrument of Fig. 8 in a third position in a cut

away view.
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Detailed description of embodiments of the invention

An embodiment of a biopsy instrument of the present invention is shown In Fig. 1. A first
part 1 comprising a cutting tube 4 and a second part 2 comprising a penetration rod 5 are

shown. Centrally inside, a third part 3 comprising a knife 6, is provided.

In Fig. 2 the embodiment of Fig. 1 is shown in a cut away view so that the ingoing parts and
their cooperation is seen. Through a central length axis of the instrument the third part 3
comprising a knife 6 is provided. The knife 6 has a radially protruding portion 7 at its distal
end 8. The second part 2 coaxially surrounds the third part 3 and its knife 6 and a tip 9 of
the penetration rod 5 has a slot 10 in which the radially protruding portion 7 of the knife 6
may rest when the third part 3 is in a first, retracted, axial position, as in Fig. 2. The third
part 3 may also be axially moved distally into a second, extended, axial position as shown in

Fig. 4.

Also, the first part 1 coaxially surrounds the third part 3. In Fig. 2 the first part 1 is in a first,
retracted, axial position. The first part 1 may also be axially moved distally into a second,
extended, axial position as shown in Figs. 3 and 4. The second part 2 remains in its original
axial position in relation to the first 1 and third part 3. Obviously, the whole instrument may
be moved by a user. A stop 11 inhibits a rotational movement of the second part 2 in rela-
tion to the first part 1. The stop 11 may be arranged in for example the second part 2 and
the slot 15 may be arranged lengthwise in the first part 1. Obviously, the stop 11 may be
arranged in the first part 1 and travels in a slot 15 arranged lengthwise in the second part 2.
Anyhow, the stop 11 should not inhibit relative axial movement between the first 1 and the
second part 2. It is preferred that a first sealing 13 is provided between cutting tube 4 and
the penetration rod 5 in the vicinity of the distal tip 9 thereof. Also, a second sealing 14 may
be arranged between the knife 6 and the penetration rod 5 near a distal end of the instru-

ment.

The embodiment of the biopsy instrument according to Fig. 2 may be used in the following

way. From start the first 1 and the third part 3 are both in their retracted positions together
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with the second part 2. The tip 9 of the penetration rod 5 and the encircling cutting tube 4
is pushed into a body from which a target tissue is to be collected. In case any hard tissue
is in the way for the instrument it is possible to distally move the third part 3 with its knife
6 in relation to the first 1 and second part 2 so that the knife 6 protrudes out from the slot
10 of the distal end of the instrument, we can call this an intermediate position. Thus, the

knife 6 can cut through the hard tissue, if needed.

When the target tissue is reached, the second part 2 and third part 3 are withdrawn so that
the first part 1 is axially moved relatively the second part 2 and third part 3 in a distal direc-
tion to its second, extended, position, whereby the cutting tube 4 protrudes from the tip 9
of the penetration rod 5 so that it starts cutting and a space 25 is formed in the cutting tube
4 for the target tissue between the cutting edge 12 of the cutting tube 4 and the tip 9 of the
penetration rod 5, see Fig. 3. If a first and a second sealings 13, 14 are used an under-pres-
sure is provided in the space 25. It is also conceivable to provide an under-pressure via a
tubing through the instrument connected to an under-pressure apparatus. When the cut-
ting edge 12 has passed the target tissue the third part 3 is axially moved distally to its sec-
ond, extended, position, thereby cutting through the target tissue positioned inside the dis-
tal end of the cutting tube 4 with the knife 6, see Fig. 4. While the third part 3 and its knife
6 is in the second, extended, position it is rotated in order to cut off the target tissue from

the surrounding tissue.

Thereafter the instrument is withdrawn from the body and then the third part 3 is axially
moved to its first, retracted, position. By moving the first part 1 axially towards the first,
retracted, position the target tissue inside the cutting tube 4 will be pushed out through a

distal end of the cutting tube 4 by means of the penetration rod 5.

According to another embodiment of the biopsy instrument as seen in Fig. 5 the user will
be helped by means of further features of the biopsy instrument to handle the biopsy in-

strument in a correct way.
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The embodiment in Fig. 5-7 corresponds to the embodiment of Fig. 1-4 except that the stop
11 may cooperate with a transverse slot 16 arranged in the other part, i.e. if the stop 11 is
arranged in the first part 1 the transverse slot 16 is arranged in the second part 2 or, as is
shown in Fig. 5-7, the stop 11 is arranged in the second part 2 and the transverse slot 16 is
arranged in the first part 1. Additionally, the second 2 and the third part 3 are fixed in the
rotational direction. Also, this may be accomplished in a similar way by a second stop 17
sliding lengthwise along a second slot 18. In the shown embodiment the second stop 17 is

arranged in the third part 3 and the second slot 18 lengthwise arranged in the second part.

Thus, the first part 1 may be pushed distally, see Fig. 6, whereby the stop 11 slides in the
lengthwise slot 15 until it reaches the second, extended, position. In this position the stop
11 is in line with the transverse slot 16 and the second part 2 may rotate relative the first
part 1. The second part 2 may bring the third part 3 into cooperating rotation relative the
first part 1. When the third part 3 is in its second, extended, position the knife 6 will cut off
the target tissue inside the cutting tube 4 during this rotation. The user may more easily

rotate the third part 2 by rotating the second part 2.

According to another embodiment of the biopsy instrument as seen in Figs. 8-12 the user
will be helped by means of further features of the biopsy instrument to handle the biopsy
instrument in a correct way. For example, it is advantageous that the third part 3 only may
rotate in relation to the first part 1 when the first part 1 is in its second, extended, axial

position as well as the third part 3 is in its second, extended, axial position.

According to the embodiment of Figs. 8-12 corresponds to the embodiment of Figs. 1-4 but
has some extra features which will be described below. In Fig. 8 the embodiment of the
biopsy instrument is shown in an intermediate position. As also can be seen, this embodi-
ment has more profound handle portions, a distal handle portion 20 and a proximal handle

portion 21, and a slider 19.

In Fig. 9 a cut away view of the biopsy instrument is shown. The first part 1 comprises the

distal handle portion 20 and the cutting tube 4. The second part 2 comprises the proximal
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handle portion 21 and the penetration rod 5. The third part 3 comprises the slider 19 and
the knife 6.

In this embodiment a stop 11 is arranged at the second part 2 inhibiting rotational move-
ment between the first part 1 and the second part 2 except for when both the first part 1 is
in its second, extended, position and the third part 3 is in its second, extended, position and
the second part 2 remains in its original, retracted, position. The stop 11 runs in a slot 15
provided in the first part 1. Obviously, the stop 11 and the slot 15 may be arranged vice
versa. A transverse slot 16 is arranged in the first part 1 allowing for the stop 11 to be rota-
tionally released when the stop 11 is in line with the transverse slot 16, as is shown in Fig.

12.

In the shown embodiment a second stop 17 is arranged in the third part 3 and a second slot
18 is arranged in the second part, which inhibits rotational movement between the second
part 2 and the third part 3. But axial movement is possible as the second stop 17 slides in

the second slot 18.

A third stop 22 is arranged in the third part 3 and a third slot 23 is arranged in the first part
1 inhibiting rotational movement between the first part 1 and the third part 3 except for
when also the third stop 22 is in line with the transverse slot 16 arranged in the first part 1.
Obviously, the third stop 22 and the third slot 23 may be arranged vice versa, at least if the
stop 11 is arranged in the first part and the slot 15 is in the third part 3 as well as the trans-
verse slot 16 is arranged in the third part 3. In the shown embodiment the third stop 22
also cooperates with a slot 26 in the second part 2 in order to inhibit rotational movement
between the third part 3 and the second part 2. Thus, other designs of the slider 19 can be
used without providing a rotational inhibiting function between the third 3 and second part

2.

The slider 19 is connected to the third part 3 and protrudes out of the second part 2 through
the second slot 18. By means of the slider 19 the user may move the third part 3 and its

knife 6 distally along the length axis of the instrument. In Fig. 10 the slider 19 has been
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axially moved so that the distal end 8 of the knife 6 having the radially protruding portion 7
is free outside of the instrument. Preferably, a spring 24 is arranged between the third part
3 and the second part 2 in such a way as to retract the third part 3 when a user has pushed

the slider 19 distally and then let go of the slider 19.

The embodiment of the biopsy instrument according to Fig. 8-12 may be used in the follow-
ing way. From start the first 1 and the third part 3 are both in their retracted positions to-
gether with the second part 2. The tip 9 of the penetration rod 5 and the encircling cutting
tube 4 is pushed into a body from which a target tissue is to be collected. In case any hard
tissue is the way for the instrument it is possible to distally move the third part 3 with its
knife 6 by means of the slider 19 in relation to the first 1 and second part 2 so that the knife
6 protrudes out from the distal end of the instrument, the intermediate position as shown
in Fig. 10. Thus, the knife 6 can cut through the hard tissue, if needed. The spring 24 will
bring the third part 19 back to its first, retracted, position. Because of the stop 11 the first
1 and the second part 2 will not rotate relative each other, and because the second stop 17
the third 3 and the second part 2 will not rotate relative each other during this axial move-
ment of the third part 3 relative the first 1 and the second part 2. Thus, a stable axial move-

ment of the third part 3 can be made.

When the target tissue is reached, the first part 1 is axially moved in a distal direction to its
second, extended, position, whereby the cutting tube 4 protrudes from the tip 9 of the pen-
etration rod 5 so that it starts cutting and a space 25 is provided in the cutting tube 4 for
the target tissue between the cutting edge 12 of the cutting tube 4 and the tip 9 of the
penetration rod 5, see Fig. 11. Due to the stop 11 and the third stop 22 the axial movement
will be without any rotational movement. If a first and a second sealings 13, 14 are used an
under-pressure is provided in the space 25. It is also conceivable to provide an under-pres-
sure via a tubing through the instrument connected to an under-pressure apparatus. Pref-
erably, a latch latches the first part 1 in its second, extended, position (not shown). The latch
is preferably arranged between the first part 1 and the second part 2 and is releasable when

the first part 1 is to be retracted.
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When the cutting edge 12 has passed the target tissue the third part 3 is axially moved
distally to its second, extended, position by means of the slider 19, thereby cutting through
the target tissue positioned inside the distal end of the cutting tube 4 with the knife 6, see
Fig. 12. While the third part 3 and its knife 6 is in the second, extended, position and also
the first part 1 is in its second, extended, position, the second part 2 is rotated in relation to
the first part 1, which is possible due to the release position when the stop 11 and the third
stop 22 is in line with the transverse slot 16. When the second part 2 is rotated also the
third part 3 will be rotated due to the second stop 17 which brings the third part 3 in the
rotational movement of the second part 2. The third part 3 is rotated in order to cut off the
target tissue from the surrounding tissue. But for a user it is easier to only rotate the second
part 2 relative the first part 1 in this step of the method. Preferably, the third part 3 may be
latched in its second, extended, position for example by a snap fit between the slider 19 and
the second part 2 (not shown). The latch may be released and then the slider 19 and the

third part is retracted by the spring 24.

Thereafter the instrument is withdrawn from the body and then the third part 3 is axially
pulled back by the spring 24 to its first, retracted, position. By moving the first part 1 axially
towards the first, retracted, position the target tissue inside the cutting tube 4 will be

pushed out through a distal end of the cutting tube 4 by means of the penetration rod 5.

The knife 6 is preferably an electrosurgical knife using diathermy technology. Although, it is
also conceivable to have a mechanical knife, too. Preferably the cutting tube 4 is exchange-

able.
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10

CLAIMS

1.

2.

3.

A biopsy instrument comprising:

a first part (1) comprising a cutting tube (4) having a distal cutting edge (12),

a second part (2) comprising a penetration rod (5),

a third part (3) comprising a knife (6) arranged centrally along a length of the biopsy
instrument, having a radially extending portion (7) at its distal end (8) substantially
corresponding to an inner radius of the cutting tube (4),

the first part (1) and the second part (2) are coaxially arranged around the third part
(3),

the first part (1) is movable distally from the second part (2) from a first, retracted,
position to a second, extended, position,

the third part (3) is axially movable between a first, retracted, position and a second,
extended, position, the third part being rotationally movable in at least the second,
extended, position, and

a stop (11) provided on the second part (2) is cooperating with a slot (15) in the first
part (1), or vice versa, thus inhibiting a rotational movement of the second part (2)
in relation to the first part (1) in all axial positions except one or more axial release
positions wherein the stop (11) in the second part (2) is cooperating with a trans-
verse slot (16) in the first part (1) when in the release position, or vice versa, and
additionally a second stop (17) is arranged in the third part (3) cooperating with a
second slot (18) lengthwise arranged in the second part (2), or vice versa, inhibiting
a rotational movement of the third part (3) in relation to the second part (2).

The biopsy instrument of claim 1, wherein the third part (3) is only rotationally mov-
able relative the first part (1) when the third part (3) is in its second, extended, po-
sition.

The biopsy instrument of claim 2, wherein the third part (3) is only rotationally mov-
able relative the first part (1) when also the first part (1) is in its second, extended,

position.
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10.

11

12.

11

The biopsy instrument of claim 3, wherein the third part (3) is only rotationally mov-
able relative the first part (1) when the second part (2) remains in its original axial
position in relation to the first part (1) and the third part (3).

The biopsy instrument of any of the preceding claims, wherein the stop (11) isin a
release position only when also the third part (3) is in its second, extended, position,
wherein the second part (2) also is released for rotational movement relative the
first part.

The biopsy instrument of any of the preceding claims, wherein the first part (1) will
be locked in the second, extended, position by a latch, which is releasable so that
the first part (2) may be retracted into the instrument to the first, retracted, position.
The biopsy instrument of any of the preceding claims, wherein the knife (6) is an
electrosurgical knife, preferably using diathermy technology.

The biopsy instrument of any of the preceding claims, wherein the cutting tube (4)
is exchangeable.

The biopsy instrument of any of the preceding claims, wherein the first part (1) com-
prises a distal handle portion (20) and the cutting tube (4).

The biopsy instrument of any of the preceding claims, wherein the second part com-

prises a proximal handle portion (1) and the penetration rod (5).

. The biopsy instrument of any of the preceding claims, wherein the third part (3) is

movable by means of a slider (19) connected to the third part and arranged in a
second slot (18) in the second part (2).
The biopsy instrument of claim 14, wherein the third part is pushable distally by

means of the slider (19) and is retractable by means of a spring means (24).
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