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Medical implantable lead with flexible segmented sleeve

The invention relates to a medical implantable lead,
which is adapted to be attached with a distal end to .tis-
sue inside a human or animal body and which comprises a
flexible sleeve in the distal end which protrudes a dis-
tance in an axial direction from the rest of the lead,
wherein when in a desired position, a force acting in an
axial direction on the flexible sleeve will bring the
sleeve to be compressed in the axial direction such that

the surface area of the distal end will be enlarged.

Background of the invention

Medical implantable leads of various kinds and for
various applications, e.g. for monitoring and controlling
the heart in a human or animal body by means of a péce—
maker, tend to become smaller and smaller in Cross sec-
tion. A medical implantable lead for pacemaker applica-
tions, for example, can have a diameter of less than 2
mm. This is advantageous in one aspect, since then the
lead will be more flexible and take up less space. How-
ever, there are also risks with leads having a too small
cross sectional dimension. In many cases the leads are
namely adapted to be mounted to an organ inside the body,
e.g. a heart wall, with its end surface abutting the or-
gan and held by means of for example a helix, which is
screwed into the organ. If the cross sectional dimension
of the lead is too small in relation to its stiffness, it
is a risk that the lead tip will perforate the organ dur-
ing mounting of the lead and cause bleeding. This risk
exists on the one hand when the distal end is pressed
against the organ but before the lead is actually at-
tached to it. In case the lead is provided with a ro-
tatable helix for attaching to the organ, this risk also
exists when the helix is screwed into the organ such that

the distal end is drawn into the tissue by means of the



WO 2008/140364 PCT/SE2007/000470

10

15

20

25

30

35

2

rotating action of the helix. When the lead is attached
to e.g. a heart, which performs large movements during
function, there is also a risk that the heart wall will
be perforated or injured during the course of a longer
period of time when the lead is attached, due to abrasion
or the like, if the lead is made with a too small cross
sectional dimension in relation to its stiffness.

From US 2007/0050003 Al, is known a medical implant-
able lead, which in one embodiment (Figs 7A-C) is pro-
vided with an elastic sleeve in a distal end which pro-

trudes a distance beyond a distal end of the rest of the

-lead and which, when abutting the distal end against tis-

sue or attaching the lead to the tissue by means of
screwing a helix into the tissue, will buckle and expand
to a diameter that is larger than the diameter of the
distal end of the lead itself. However, there are several
disadvantages with a medical implantable lead of this
kind. To accomplish buckling of the sleeve, it is re-
quired a rather large force having to effect that, when
the lead is mounted with its distal end in abutment
against tissue, the sleeve will affect the lead with a
force striving to push the lead from and disengage the
helix from the tissue. This is not satisfactory since it
may lead to that the helix might slip out of engagement
with the tissue during long term usage due to movements
in the tissue, e.g. a heart. To alleviate this effect,
one possible solution would be to make the sleeve ex-
tremely elastic and flexible, but this would also have to
effect that the contribution of the sleeve for preventing
perforation into the tissue, would be reduced correspond-
ingly. It would also have to effect that the risk for un-
intentional buckling of the sleeve, and hence an in-
creased lead tip area, when introducing the lead through
e.g. a narrow vein will increase, which might make it im-

possible to insert the lead.
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Summary of the invention

It is an object of the invention to provide an im-
proved medical implantable lead by which the risk of per-
foration into tissue is eliminated or reduced and yet can
ensure secure attachment to tissue. At least this object
is achieved by a medical implantable lead according to
claim 1.

The basis of the invention is the insight that the
above object may be achieved by providing the medical im-
plantable lead with means for varying the surface area of
the distal end of the lead, such that the surface area
has a minimum when introducing the lead into the body.
Once the lead is localised inside the body, the surface
area of the distal end can be enlarged when abutting the
distal end against an organ or other tissue.

According to the invention, the enlargement of the
surface area is accomplished by mechanically folding of
material portions at the distal end. More precisely, the
distal end of the lead comprises a flexible sleeve, of
e.g. silicone plastics, which protrudes a distance beyond
the rest of the medical implantable lead. The outermost,
distal end of the flexible sleeve is unbroken and hold
together as a ring segment, whereas it is provided with
slots in the axial direction of the lead, from the unbro-
ken ring segment and a distance in the proximal direc-
tion, such that flexible segments are formed in the
sleeve. When applying an axial force on the sleeve in the
axial direction towards the proximal end, the flexible
segments will be folded outwards and increases in this
way the surface area of the lead end. The axial force can
be applied in different ways, e.g. by pressing the distal
end against tissue or by letting a rotatable helix engage
with some kind of engagement formation on the ring seg-
ment, such as an engagement post on the inside of the
ring segment or an aperture in a disk positioned over the
distal end of the ring segment. The latter requires, as

in the hereinafter described and illustrated embodiment,
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4
that the helix is rotatable from the proximal end of the

lead, by any suitable means known in the art, but is not
displaceable in the axial direction of the lead during
rotation. The displaceable arrangement of the helix 1is
normally done to withdraw the helix into a tubular header
such that the helix is accommodéted in the header to pre-
vent it from penetrating‘and causing damage during intro-
duction into the body. In this case this is not necessary
since the flexible sleeve will cover the helix during in-
troduction.

Normally, at least four flexible segments are re-
gquired for performing the folding of the flexible seg-
ments without having to use an excessive force to accom-
plish the folding of the sleeve. The length of the slot-
ted portion of the sleeve is preferably from the ring
segment to the position of the distal end of the rest of
the lead and can suitably have a length of about 1,5-2
mm.

To facilitate folding of the sleeve segments, they
can, as in a hereinafter described and illustrated em-
bodiment,'be provided with one or more grooves around the
circumference of the sleeve on the side of the sleeve to-
wards which the sleeve segments will be folded. More pre-
cisely, on the inside of the sleeve in the middle of each
sleeve segment and preferably also on the outside in the
respective ends of the segments, wherein the innermost
groove is located at the position of the distal end of
the rest of the lead.

It is preferred if the sleeve in the folded and
mounted state, does not press outwards in the axial di-
rection with a force against the tissue, which might lead
to that the attachment to the organ in the course of time
might become disconnected. This may be achieved in dif-
ferent ways, e.g. by a helix being in engagement with an
engagement formation on the ring segment, such as a post
on the inside of the unbroken ring or an aperture in a

disk, or by means of a circumferential groove, which does
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not divide each segment into two equal parts but one part
is longer than the other such that a dead centre locking
is achieved of the flexible segments in the folded posi-
tion. It is also possible to make the sleeve in a pre-
formed folded position and let the helix stretch out the
sleeve during insertion by means of engagement with an
engagement formation. When attaching the lead to tissue
by rotating the helix, the sleeve will be folded to the

preformed shape.

Brief description of the drawings

An embodiment of the invention will now be described
by way of example by reference to the accompanying draw-
ings, in which:

Fig 1 is a perspective view of a distal end of a
medical implantable lead in an introducing
state;

Fig 2 is a perspective view of the lead in fig 1 in a
partly compressed state when the sleeve seg-
ments are being folded outwards;

Fig 3 is a perspective view of the lead according to
figs 2 and 3 in a mounting state with the

flexible segments folded outwards:;

Fig 4 is a longitudinal section through the distal
end of the lead in the introducing state;

Fig 5 is a longitudinal section through the distal
end of the lead being introduced through a
vein; .

Fig 6 is a longitudinal section according to fig 5

when the lead is being attached to a heart wall
and the flexible segments folded outwards;

Fig 7 is a longitudinal section of the lead in a
mounted state; and

Fig 8 is a longitudinal section through the lead in
an extracting state when being extracted out
from a body through a vein and the sleeve seg-

ments are folded forward.
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Detailed description of one embodiment of the invention

In the drawings is illustrated one embodiment of the
invention in form of a medical implantable lead adapted
to be used in connection with a pacemaker or with an im-
plantable cardioverter defibrillator. Accordingly, the
lead comprises a considerably long electrical lead 1, of
which only a distal end is shown in the drawings. A pace-
maker is adapted to be connected to a proximal end of the
lead, whereas a distal end 2 is adapted to be attached to
a heart wall 3. As is best seen in figs 4-8, the lead is,
in a distal end, provided with a rigid tubular header 4
of metal or plastics, in the end of which a helix 5 is
rotatably arranged. The helix can be rotated from the
proximal end of the lead, by suitable means known in the
art but not shown in the drawings, such as a stylet or a
coil. On the outside of the header 4 the lead is provided
with a sleeve 6 of a resilient material, which is ex-
tended a distance beyond the distal end of the header and
covers the helix 5 completely in an introducing state, as
is shown in fig 1, 4 and 5.

The sleeve is formed with an unbroken ring segment 7
in its distal end and axial slots 8, which extends from
the unbroken ring segment 7 and a distance inwards, pref-
erably to the distal end of the rest of the lead. In this
way flexible segments 9 are formed between adjacent slots
8. On the inner side, the unbroken ring segment 7 is pro-
vided with an engagement means in form of a post 10,
which is in engagement with the helix winding 5.

When implanting the lead into a human or animal
body, e.g. by introducing it through a vein 11, as is il-
lustrated in fig 5, the lead is in the introducing state
as is also shown in fig 1. In this state the sleeve 6
covers the helix 5 and prevents it from penetration into
tissue. When the lead has been introduced into the body
and the distal end of the lead is bearing against tissue

3, at a location to be mounted in, the helix is caused to
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rotate by means of a rotary transmitting means, such as a
stylet or a coil, by means of which a rotary movement can
be transmitted from a proximal end to the distal end of
the lead. When rotating the helix 5, its tip will pene-
trate into the tissue 3 at the same time as the unbroken
ring segment 7 will be displaced towards the header 4 due
to the engagement of the post 10 with the helix winding
5, as is illustrated in fig 6. This will bring the flexi-
ble segments 9 to fold outwards and when the unbroken
ring segment 7 has reached its inner end position, as is
illustrated in fig 7, the flexible segments 9 will be
folded and oriented in a substantially radial direction
around the periphery of the lead such that the surface
area of the distal end of the lead is considerable in-
creased in relation to the mounting state.

To facilitate folding of the flexible segments,
these are provided with grooves 12 in a circumferential
direction of the lead in the areas where the segments 9
are folded, i.e. in each end of the segments 9 as well as
in the middle of each segment. The grooves 12 are best
seen in fig 4 and, as can be seen, the grooves are formed
on the side towards which it is to be folded, i.e. on the
outside at the ends of the segments and on the inside in
the middle of the segments.

In fig 8 is illustrated a situation in which the
lead are to be retracted from inside the body. This
situation may occur several years after implanting into
the body and by that time, the distal end can be more or
less overgrown by tissue such that folding back of the
sleeve 6 to the introducing state in fig 1 may be diffi-
cult or even impossible. However, thanks to the highly
flexible characteristics of the sleeve, the flexible seg-
ments can be “double folded”, as is illustrated in fig 4,
when the lead is being extracted and met with resistance
from e.g. the inner walls of a vein 11. In this way the

extraction will be facilitated.
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CLAIMS

1. A medical implantable lead, which is adapted to
be attached with a distal end (2) to tissue (3) inside a
human or animal body and which comprises a flexible
sleeve (6) in the distal end which protrudes a distance
in an axial direction from the rest of the lead, wherein
when in a desired position, a force acting in an axial
direction on the flexible sleeve will bring the sleeve to
be compressed in the axial direction such that the sur-
face area of the distal end will be enlarged, c h a r a -
ct er ized in that the flexible sleeve (6) 1is
formed with axial slots (8) from an unbroken ring segment
(7) in an area at an outermost distal edge of the sleeve
and a distance in the proximal direction such that flexi-
ble segments (9) are formed in the sleeve, wherein a
force acting in an axial direction on the flexible sleeve
will bring the sleeve to be compressed in the axial di-

rection by folding outwards of the segments.

2. A medical implantable lead according to claim 1,
characterized in that each flexible segment
(9) is formed with a circumferential groove (12) on an
inner side at an intermediate portion of the segment
which will act as a hinge, to facilitate folding of the

segments.

3. A medical implantable lead according to claim 2,
characterized in that each flexible segment
(9) is formed with a circumferential groove (12) on an
outer side at each end of the segment which will act as a

hinge, to facilitate folding of the segments.

4. A medical implantable lead according to claim 3,
characterized in that the innermost circum-
ferential groove (12) of each flexible segment (9) is po-
sitioned at the distal end of the rest of the lead.
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5. A medical implantable lead according to any of
the preceding claims, c haracterized in that
the lead comprises a rotatable helix (5) in the distal
end for enabling attachment of the lead to tissue (3) by
screwing the helix into the tissue, and the sleeve (6)
comprises an engagement formation (10) on the distal ring
segment (7), such that the engagement formation is in en-
gagement with the helix and when screwing the helix into
the tissue, the sleeve will be compressed by displacement

of the ring segment in a proximal direction.

6. A medical implantable lead according to claim 5,
characterized in that the engagement forma-
tion is in form of a post (10) on the inside of the ring

segmént (7).

7. A medical implantable lead according to claim5,
characterized in that the engagement forma-
tion (10) is in form of an aperture in a disk on the ring

segment (7).

8. A medical implantable lead according to any of
the preceding claims, ch ar acterized in that
the flexible sleeve (6) is provided with at least four

flexible segments (9).

9. A medical implantable lead according to any of
the preceding claims, characterized in that
it also has an extracting state in which the outward
folded segments (9) are bent in the distal direction,
such that the surface area of the distal end is reduced
in relation to the mounting state to facilitate extrac-
tion of the medical implantable lead from the human or

animal body.
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