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(57) Abstract: A device (1) for attachment to the tissue (11)
of a patient and to a surgical implement (12) passing through
the tissue, so as to secure the implement with respect to the tis-
sue. The device comprises a longitudinally extending portion
(2) of flexible suture material attached to a substantially rigid
elongate terminating element (3, 4), the point of attachment of
the suture material to the terminating element being in a region
which is located generally centrally between the ends of the ter-
minating element, so that in use the terminating element and the
suture material can have a generally “I”” shaped configuration.
A tissue piercing component (6, 18) is removably attached to
the terminating element (4), and may be an extension of the ele-
ment (4) or may be attached to a primary loop (15) of the suture
material by a secondary loop (17).
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SUTURE DEVICE

This invention relates to a suture system for use in closing wounds or, for example, for

securing surgical drains to human or animal patients.

Surgical drains are used in medicine for the drainage of fluid from a patient. For
example, to treat potentially dangerous conditions of the lung, a prime consideration is
the removal of excess fluids (liquids such as water and blood, and gases such as air)
from the pleural cavity between a lung and the surrounding rib cage. Circumstances
which create these dangerous conditions include any introduction of fluid into the
pleural cavity. Such drains need to be secured to the tissue of the patient, and
traditionally this has been done by means of sutures, with or without the use of surgical
tape. The drains may be placed through surgical incisions or percutaneously with a

needle.

A problem is that drains fastened in a conventional manner may easily fall out, meaning
that considerable care has to be taken. Replacing a drain can be both uncomfortable and
dangerous. When using sutures, drains should only be secured by people sufficiently
well trained and experienced in knot tying, and in general these skills are limited to
surgeons and anaesthetists. The process of securing a drain can be time consuming and
can inhibit the doctor from performing other tasks. In practice, many drains are inserted
by junior medical staff, paramedics and so forth and there is therefore a need for a
system for securing a drain which will make it easier and quicker to provide effective
securing of the drain, particularly by those without the knot tying skills of an

experienced surgeon.

Similar problems arise in relation to wound closing in general, where people who are

inexperienced may have difficulties with knot tying using conventional suture systems.

Viewed from one aspect of the present invention, there is provided a suture device

comprising a longitudinally extending portion of flexible suture material attached to a
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central region of a laterally extending, substantially rigid terminating element, the
device also comprising a tissue piercing component which is removably attached to the

terminating element.

The tissue piercing component, which in isolation may be similar in general terms to a
conventional needle used in applying stitches to a patient, may be attached directly to
the terminating element and separable therefrom. In a preferred embodiment of the
invention, the tissue piercing component is attached indirectly to the terminating

element by virtue of being removably attached to the suture material.

Depending on the manner of use, the terminating element will either assist in securing
the suture material to the tissue of the patient when a wound is being closed or a surgical
implement such as a drain attached to the patient, or will assist in securing the suture to
such a surgical implement. In any event, in some modes of use the provision of the

terminating element facilitates manipulation of the suture.

In a preferred embodiment, the terminating element is in the form of an elongate
element so that so that in use the terminating element and the suture material can have a
generally "T" shaped configuration with the terminating element forming the arms of
the "T". The point of attachment of the suture material to the terminating element need
not be exactly centrally. Whilst in general in an arrangement using an elongate element
will have the arms of the "T" of substantially equal lengths, it is possible to have an
asymmetrical arrangement. How short one of the arms may be will depend on the
application. In general, each arm should be long enough so that if it engages the tissue
of a patient through which the attached suture passes, the terminating element will
reliably prevent passage of the end of the suture through the tissue and will lie flat on
the surface of the tissue rather than tend to cut into it. For example, a terminating
element of between about 10 mm and 25 mm in length, with arms of between 5 mm and

12.5 mm and preferably of equal length, would be appropriate in some applications.

It should be noted that in some preferred embodiments of the invention embodiments of

the invention the terminating element does not engage the tissue of the patient
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In general, an elongate terminating element will be straight, although a curved

configuration or even a zigzag configuration, may be possible.

There are a number of preferred configurations of apparatus, depending on the preferred
mod of application. In some embodiments, the tissue piercing component is attached
directly to the terminating element, as an extension of one of its ends. Where the
terminating element is attached directly to the tissue piercing element, it will be
necessary for it to pass through the tissue of the patient, and in such case an elongate
terminating element will generally be used. If the terminating element is straight, the
tissue piercing component does not have to be also and may be curved as well as
straight, a curved configuration being preferred for many applications. In such
arrangements where the tissue piercing component is attached directly to the terminating
element, it can be used to pull the terminating element through the tissue of a patient, to
provide suture extending from one point on the surface of the tissue, through the tissue,

and then to the terminating element on the surface at another point.

Where the terminating element is attached indirectly to the tissue piercing element, in
general it will not be passed through the tissue of the patient and thus other
configurations are possible, such as a flat terminating disc, rectangle or other shape, a

terminating bead , a ring to put a finger through to assist manipulation, and so forth.

In a number of uses of a device in accordance with the invention, the terminating
element will not contact the tissue of the patent but is used principally for manipulation
purposes. In other uses, the terminating element will prevent the suture being pulled all

of the way through or will help to retain other components on the suture.

The suture material may be in the form of a loop, so that once the suture material has
been passed through the tissue of the patient, part of the loop can be passed over the
terminating element (or the terminating element can be passed through part of the loop)
and the suture tightened, so as the attach the suture firmly to the tissue. In another
arrangement, the suture is a single strand and its free end terminates in a suitable
element to prevent it passing through the tissue. This could be a second terminating

element of any of the types referred to above, or could be a sliding bead and a sliding
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fastener such as a clip or a crimpable collar to hold it in place when secured with respect
to the suture material, with an end piece of a suitable type. In some embodiments there
is a bead and fastener arrangement and an elongate terminating element of the type
described above. In such embodiments, the bead can be slid so as to engage the tissue,
the terminating element used to pull the suture tight, and the fastener, such as a collar,
moved to engage the bead and then fastened in position with respect to the suture to
hold the bead in place. In, general, in place of a bead and collar there can be another
tissue engaging component mounted slidably on the suture and fastening means to retain
the tissue engaging component in position. In some embodiments the features of tissue
engaging and fastening could be combined in a single component, for example having a
tissue engaging portion and a fastening portion. It is desirable that an action such as

crimping fastening means does not damage the tissue of the patient accidentally,

Where the tissue piercing component is connected directly to the terminating element,
as an elongate extension from one end, this may be achieved by the use of a readily
frangible portion so that the tissue piercing component caﬁ be snapped off of the
terminating element once it has been pulled through the tissue. The frangible portion

may be defined by a region of reduced diameter such as a notch or groove.

Where the terminating element is to pass through the tissue of a patient, with tiue suture
material attached to a mid point of the terminating element, preferably the arrangement
is such that the suture material is contained within a groove in the terminating element
extending from the point of connection to the free end (i.e. that remote from the tissue
piercing component). This reduces the drag caused by the suture as the tissue piercing

component, and terminating element, pass through the tissue.

In a preferred arrangement, the tissue piercing component is attached indirectly to the
terminating element by virtue of being attached to end of the suture material remote
from its attachment to the terminating element. In a preferred embodiment of this
arrangement, the suture material attached directly to the terminating element is in the
form of a first loop, and a second loop, preferably also of suture material, is attached to
an end of the tissue piercing component and interlocks with the first loop. When the

tissue piercing component passes through the tissue of a patient, it pulls both loops



WO 2007/085819 PCT/GB2007/000233

10

15

20

25

30

5

through. The second loop passes completely through, with part of the first loop. At this
point, the second loop is cut, so that the needle and the remnant of the second loop can
be discarded. There is then a loop of suture material passing through the tissue, with a
terminating element at one end. A sliding tissue engaging component may be provided
on the loop of suture material, the arrangement being such that this may be slid into
contact with the tissue, with the appropriate tension in the suture material, and then held
in place. This may be achieved by having a bead as the tissue engaging component and

for example a crimpable collar to hold it in place.

In use to secure a drain, means are provided to attach the suture material to a drain. This
could be in the form of an adjustable diameter clamping element , such as a "cable tie",
which can be used to clamp the suture to the drain, passing round the suture material
and the drain. If the suture material is in the form of a loop, the clamping element may
pass through the loop. In some embodiments, additional security is provided by

providing an eyelet attached to the drain, through which the suture material passes.

More than one device in accordance with the invention may be used, to provide

additional security when securing a drain or other surgical implement.

It will be appreciated that in preferred embodiments of the invention incorporating the
above features, an advantage is that once the tissue piercing component has been
removed there is not simply left a free end of a strand of suture material for the user to
manipulate. Either there is left an elongate terminating element, from which the tissue
piercing component has been detached, or there is left a loop of suture material. In either

case, it is easier to manipulate the suture material.

Viewed from a further aspect the invention provides a device for attachment to the
tissue of a patient and to a surgical implement passing through the tissue, so as to secure
the implement with respect to the tissue, the device comprising a longitudinally
extending strand of flexible suture material attached at one end to first terminating
means in the form of a substantially rigid elongate terminating element, the point of
attachment of the suture material to the terminating element being in a region which is

located generally centrally between the ends of the terminating element, so that in use
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the terminating element and the suture material can have a generally "T" shaped
configuration; the device also comprising a tissue piercing component which is attached
directly to the terminating element, as an extension of one of its ends, by a frangible
portion so that in use the tissue piercing component can be detached from the
terminating element after the tissue piercing component and the terminating element
have passed through the tissue; and there further being second terminating means for the
other end of the strand of suture material, of substantially greater cross section that the

strand,

Viewed from a further aspect, the invention provides a device for attachment to the
tissue of a patient and to a surgical implement passing through the tissue, so as to secure
the implement with respect to the tissue, the device comprising a loop of flexible suture
material attached to a substantially rigid elongate terminating element, the point of
attachment of the suture material to the terminating element being in a region which is
located generally centrally between the ends of the terminating element, so that in use
the terminating element and the suture material can have a generally "T" shaped
configuration; the device also comprising a tissue piercing component which is attached
directly to the terminating element, as an extension of one of its ends, by a frangible
portion so that in use the tissue piercing component can be detached from the
terminating element after the tissue piercing component and the terminating element

have passed through the tissue.

Viewed from a further aspect, the invention provides a device for attachment to the
tissue of a patient and to a surgical implement passing through the tissue, so as to secure
the implement with respect to the tissue, the device comprising a first loop of flexible
suture material attached to a substantially rigid terminating element, the point of
attachment of the first loop of suture material to the terminating element being in a
region which is located generally centrally of the terminating element; the device also
comprising a tissue piercing component which is attached to a second loop of material
which is interlocked with the first loop and can be cut to separate the tissue piercing

component from the first loop.
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In an arrangement, such as the foregoing, in which removal of the tissue piercing
component leaves a loop of suture passing through the tissue , with a free loop portion at
one end and a terminating element at the other end, the free loop portion may be
attached to the drains by suitable means. In such an arrangement, it is possible for the
terminating element to bear against the tissue of the patient when the arrangement is
tightened. However, as noted above, it is possible for there to be additional means on the
suture loop, such as a fastener and a bead to engage the tissue, the terminating element

serving to assist manipulation whilst using the bead and fastener.

As noted earlier, in such an arrangement using primary and secondary loops it is not
necessary for the terminating element to be an elongate bar or the like, and it could be in
the form of, for example, a flat disc or a bead since it does not have to pass through the
tissue. The desirable features of the terminating element in such circumstances are that it
will assist in manipulation and that when used ij the context of securing a drain or other
implement, it may assist in preventing the suture material slipping through means, such

as a cable tie, securing it to the implement.

Thus, viewed from a further aspect, the invention provides a suture device comprising a
first loop of flexible suture material attached to a terminating element; the device also
comprising a tissue piercing component which is attached to a second loop of material
which is interlocked with the first loop and can be cut to separate the tissue piercing

component from the first loop.

Such a device, and devices in accordance with other aspects of the invention, may also
be used in other contexts, rather than just closing wounds or attaching a surgical drain to
a patient, and the invention extends to a device suitable for those purposes additionally

or alternatively.

There will also be other embodiments of the invention disclosed in which at least some
of the advantages can be obtained with an alternative terminating element that is not
necessarily a rigid elongate element and may not form a T shape with the suture

material. The invention extends to these constructions also.
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According to another aspect of the invention there is provided apparatus comprising a
device in accordance with any of the above aspects, together with means for attaching
the device to a surgical implement. The invention also extends to a surgical implement,

such as a drain, supplied together with such apparatus.

The invention further extends to a procedure for attaching a surgical implement, and in
particular a surgical drain, to a patient comprising inserting the implement into the
patient, passing the tissue piercing component of a device in accordance with any of the
above aspects of the invention through the tissue of the patient, securing the suture
material to the tissue of the patient, separating the tissue piercing component from the
remainder of the device, and attaching the remainder of the device to the surgical

implement.

Another aspect of the present disclosure concerns a novel use of a thoracostomy port. A
known port, typically used for the introduction of endoscopic instruments, is the
Thoracoport (TM) manufactured by United States Surgical. It is a single use trocar
which consists of a blunt-tipped obturator and a threaded port with a resilient shroud or
seal at its proximal end to protect against foreign materials entering the chest cavity, and
for instrument stabilization. Once inserted into a free space in the chest cavity, through
an incision, the threaded port is turned clockwise until securely seated in the tissue. The
obturator can be removed and an endoscope can be inserted. The threaded port will grip

tissue to reduce slippage during instrument manipulation.

In accordance with this aspect of the invention, a surgical drain is inserted through the
port, rather than an endoscope. In a preferred but optional arrangement, a device in
accordance with any of the previous aspects is used to secure the drain with respect to
the patient, and to facilitate this the port may be provided with at least one eyelet
through which the suture material may pass. This provides security for both the drain
and the port. Multiple devices may be used, with corresponding eyelets, to improve

security.

Such a port facilitates pleural drain insertion., and is a more reliable alternative

technique for achieving definitive pleural decompression.
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In one embodiment of such a port, there is incorporated one way flap valve within the
port, which extends its use in spontaneously ventilating patients and may obviate the

need for an inter-costal drain,

The invention extends to novel port configurations as described above, and to the use of

the port.

As a stand alone device for pleural decompression in positively ventilated patients, such
an arrangement is more reliable than needle thoracocentesis (decompression) and there
is less potential haemorrhage than with finger thoracostomy. The arrangement is quick,
safe (as there are no sharp objects in the chest cavity, cheap, secure and requires little
skill.

In a modification of this arrangement, additionally or alternatively to securing the port
by means of a suture device as described above, an inflatable bladder is provided on the
drain which is passed into the port, this bladder being inflated after insertion of the

drain, so as to assist in retaining the drain in position.

Some embodiments of the invention will now be described by way of example only, and

with reference to the accompanying diagrammatic drawings, in which:

Figure 1 is a first embodiment of a device in accordance with the invention;

Figure 2 is a detailed view of part of the device of Figure 1;

Figure 3 is a cross section through the part of Figure 2;

Figures 4a to 4c show the device of Figure 1 in use;

Figure 5 shows an alternative embodiment of a device in accordance with the invention;

Figures 6(a) to 6(c) show the use of the device of Figure 5;
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Figure 7 shows a further embodiment of a device in accordance with the invention,;

Figure 8 shows the device of Figure 7 in use;

Figure 9 shows a further embodiment of a device in accordance with the invention;

Figures 10 (a) to 10 (c) show the device of Figure 9 in use to secure a drain;

Figures 11 (a) to 11 (c) show the device of Figure 9 in use to close a wound;

Figures 12 (a) and 12 (b) shows a modified arrangement for securing the drain, for use

with a small diameter drain;

Figure 13 shows a port for use in another embodiment of the invention;

Figures 14 (a) to (c) show steps in the use of the embodiment of Figure.13;

Figures 15(a) and 15(b) shows a modification of the arrangement of Figures 14 (a) to
14 (¢); and

Figures 16 (a) and 16 (b) show a modified arrangement for the use of a port and a drain.

In the following description, like components in different embodiments will be given

the same reference numbers.

Figure 1 shows a first embodiment of a device 1 for use in securing a drain to the tissue
of a patient. The device 1 comprises a length of suture material 2 joined at one end to
the mid point of a first terminating element in the form of an elongate rigid cross
member 3. At the other end of the suture material, it is joined to the mid point of a
second terminating element in the form of a second elongate rigid cross member 4. The
member 4 is joined at one end, indicated by dotted line 5 to an integral, axially

extending needle portion 6 which then curves round and ends in a point 7. The needle
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portion 6 can be separated from the member 4 by snapping at the junction 5, where
there is a point of weakness. Also provided on the suture 2 are a slidable plastic bead 8
and a crimpable metallic collar 9. In alternative arrangements other fasteners could be
used and the bead could have an integral fastening function, for example being
crimpable directly to the suture. In some arrangements, the bead 8 and collar 9 may be

omitted.

Figure 2 shows part of the terminating member 4 of Figure 1, with the needle portion 6
omitted. The suture 2 is secured to the member 4 at its mid point 20. From that mid
point to the end remote from the needle portion 6, the member 4 is provided with an

open channel 21, which receives the suture as shown in F igure 3.

Figure 4a shows a first stage for closing a wound 10 in the tissue 11 of a patient. The
needle 6 is passed through the tissue, with the integral terminating element 4, bringing
the suture 2 as well. The needle portion 6 is then snapped off and this sharp end
discarded. It will be appreciated that the first terminating element 3 serves to assist in
manipulation, and to retain the bead 8 and collar 9 on the suture. As it does not pass
through or engage the skin in this embodiment, it could have a number of alternative
configurations. In the absence of the bead and collar, it would engage the tissue of the

patient.

As shown in Figure 4b, the wound is closed by pushing the wound together, using the
securing bead 8 which engages against the skin of the patient. On the other side of the
wound, the member 4 forms a T shape with the suture 2 ,and engages flat against the

skin. The wound is held closed by crimping the collar 9 to hold the bead 8 in place.

In Figure 4c, a drain 12 has previously been placed in position before the wound is
closed as in Figure 4c. and the free end of the suture 2, with the terminating member 3,
is secured to the drain under tension and held in place with a cable tie 13. The wound is
now closed, and the drain secured, without the use of any knots. In an alternative
arrangement, not shown, the bead 8 is not engaged against the skin of the patient, but
instead is positioned above the cable tie with the collar 9 to stop movement of the cable

tie along the suture.



WO 2007/085819 PCT/GB2007/000233

10

15

20

25

30

12

Figure 5 shows an alternative device 14. Members 4 and 6 are as in the previous
embodiment, i.e. a terminating element frangibly connected to a needle. However,
attached to the mid point of member 4 is a loop 15 of suture material. Figure 6a shows
this alternative device 14 in use. A percutaneous drain 12 passing through a puncture
site in tissue 11. The needle portion 6, member 4 and some of the loop 15 are pulled
through the tissue, and the needle portion 6 is snapped off. The member 4 is then passed
through the free end of the loop 15 as shown in Figure 6b, and tightened so as to secure
the suture to the tissue of the patient. As shown in Figure 6c, the free end of the suture

loop 15 is then secured to the drain 12 with a cable tie 13.

Figure 7 shows an alternative device 16. A terminating element 3 is attached at its mid
point to a loop 15 of suture material, to which a small secondary loop 17 of suture
material is linked. The secondary loop 17 is connected to the end of a needle 18. As
shown in Figure 8, the needle 18 has been passed through the tissue 11, leaving the loop
15 passing through the tissue and terminating in member 3. The secondary loop 17 is
then cut, for example with a scalpel, and the needle 18 detached and discarded. The

device can then be used in a manner analogous to that shown in Figures 6a to 6c¢.

Figure 9 shows a device 19 which is a modification of the device 16, in which loop 15
is provided with bead 8 and collar 9 in addition to the terminating member. This device

may be used as shown in Figures 10a to 10c.

In the embodiments of both Figures 7 and 9, the terminating member does not pass
through the skin and can have various configurations such as a flat terminating disc,
button, rectangle or other shape, a terminating bead , a ring to put a finger through to
assist manipulation, and so forth. It directly prevents the suture passing below the tissue
surface or all of the way through the tissue of the patient in the embodiment of Figure 7,
and in Figure 9 it achieves this indirectly by keeping the bead and collar on the suture
and engaging them.,

As shown in Figure 10a, a drain 12 passes through a puncture site in the tissue 11 of a

patient. the needle 18 has been passed through the tissue 11, leaving the loop 15 passing
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through the tissue and terminating in member 3. The secondary loop 17 is then cut, for
example with a scalpel, and the needle 18 detached and discarded. As shown in Figure
10b, the cable tie 13 passes around the drain 12 and through the loop 15 of suture.
Figure 10c shows how the bead 8 and crimpable metal collar 9 are used to pull the

suture tight and to bring the cable tie 13 to the surface of the tissue 11.

Figures 11ato 11¢ show an alternative way in which the device 19 may be used in order
to close a wound. As shown in Figure 11a, the needle 18 has been passed through the
tissue 11, leaving the loop 15 passing through the tissue. The secondary loop 17 is then
cut, for example with a scalpel, and the needle 18 detached and discarded. As shown ion
Figure 11b, the member 3 is then passed through the loop of suture 15. Finally, as
shown in Figure 11c, the suture 15 is tightened by pulling on member 3 to close the
wound 10, the bead 8 is slid into contact with the tissue 11 of the patient and the collar 9,
is crimped to hold the bead 8 in place and the wound closed. This provides a very
effective way of closing a wound without the use of knots. In addition the free end of
the loop of suture 15, with the member 3, may be used to secure in place a drain
passing through the wound 11, in a manner analogous to that shown in Figure 4¢ or 6c¢,

for example.

Figures 12a and 12b show how a rubber cuff 22 can be placed round a narrow drain 23

to facilitate the use of the cable tie 13.

Figure 13 shows a thoracic port 24 comprising a threaded sleeve 25 having a head 26
provided with one, or as shown two or more, eyelets 27 although in the broadest context
these are optional. The sleeve can be of rigid or flexible plastics. Passing into the sleeve
25 is a trocar 28, with a blunt end 29, passing through a rubber seal 30 in the head 26 of
the port. As shown in Figure 14a, the port 24 is screwed in between the ribs 31 of a
patient, passing through skin 32, fat 33, muscle 34 and pleura 35.

As shown in Figure 14b, the trocar 28 is removed and a drain 12 is passed through the
seal 30 in head 26, and through the threaded portion 25, into the chest. The seal 30

creates an airtight seal on the drain.
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Such an arrangement is an affective alternative use for a thoracic port. Optionally, the
drain 12 and the port 24 are secured to the tissue of the patent by means of a device 1 as
shown in Figure 1, for example, although in this case the bead 8 and collar 9 have been
omitted. The needle 6 has been passed through the tissue of the patent until the member
3 lies against the tissue. The needle 6 and attached suture 2 is passed through eyelet 27
and the needle 6 is then detached from member 4. The suture 2 is then clamped to drain
12 by cable tie 13, member 4 being used to pull the arrangement tight. In the optional
arrangement as shown in Figure 14c¢, two devices 1 are used so that there are two
lengths of suture 2 passing through respective eyelets 27 and being secured to drain 12
by the cable tie 13.

Figure 15a shows an arrangement analogous to that of Figure 14b, but in this case a
device 19 as shown in Figure 9 has been used. The needle 17 is passed through the

tissue of the patient and through an eyelet 27. The loop 17 is then cut by means of a
scalpel, for example, and the loop 17 and needle 18 discarded. The cable tie 3 is then
passed through suture loop 15 and around drain 12. The arrangement is pulled tight by
means of member 3, bead 8 is slid to engage the tissue of the patient, and the collar 9 is
crimped to hold the bead 8 in place. Figure 15b shows an optional arrangement in which -
two devices 19 have been used so that there are two loops of suture 15 passing through

two eyelets 27 and secured to the cable tie 13 and drain 12.

Figures 16a and 16b show an alternative arrangement for use in locating a drain using
the thoracic port 24. The insertion of the port 24 and the removal of the trocar 28 are as
described with reference to Figures 13, 14a and 14b. However, in place of drain tube 12,
there is a modified drain tube 36. At its distal end, drain 36 is provided with an annular
inflatable bladder 37 around its outer circumference. An air tube 38 passes from the
bladder 37, through the wall of the drain 36, along the drain, and out through the wall of
the drain 36, terminating in a connector 39 for an inflation pump, which could be
electrical or manually operated. The drain 36 is inserted through the port with the
bladder in a deflated condition, as shown in Figure 16a. Once the drain 36 is in position,
the bladder 37 is inflated by passing air thought the connector 39 and air tube 38. The

drain may be sufficiently stable in this condition, but optionally one or more sutures are
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also used in conjunction with optional eyelets 27, in an arrangement as described with

reference to any of Figures 14b to 15b.

In the described embodiments, there are therefore disclosed improved suture devices
and modes of their use, for use in closing wounds or securing implements such as drains
in place. Experience with tying suture knots is not necessary in order to close a wound
and / or fasten a drain or other item. There is also disclosed a new use of a thoracic port
to locate a drain, which optionally may be used in conjunction with the new suturing
devices, or with an alternative locating means using a bladder, or with a combination of

the two.
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CLAIMS

1. A suture device comprising a longitudinally extending portion of flexible suture
material attached to a central region of a laterally extending, substantially rigid
terminating element, the device also comprising a tissue piercing component which is

removably attached to the terminating element.

2. A device as claimed in claim 1, wherein the tissue piercing component is

connected directly to the terminating element.

3. A device as claimed in claim 2, wherein the tissue piercing component is an

elongate extension from an end of the terminating element.

4. A device as claimed in claim 3, wherein the tissue piercing element and the
terminating element are connected with a frangible portion so that the tissue piercing

element can be snapped off of the terminating element.

5. A device as claimed in any of claims 2, 3 and 4, wherein the suture material is in

the form of a loop.

6. A device as claimed in any of claims 2, 3 or 4, wherein the suture material is an
elongate filament attached at one end to the terminating element and at the other end to

additional terminating means.

7. A device as claimed in claim 6, wherein the additional terminating means is a
laterally extending, substantially rigid second terminating element, the point of
attachment of the suture material to the second terminating element being in a central

Tegion.

8. A device as claimed in any preceding claim wherein the terminating element is

an elongate member.



WO 2007/085819 PCT/GB2007/000233

10

15

20

25

30

17

9. A device as claimed in aﬁy of claims 2 to 7, wherein the terminating element is
an elongate member formed with an elongate groove for containing part of the suture
material, the groove extending from the point of attachment of the suture material to the
terminating element to the end of the terminating element remote from the tissue

piercing component.

10. A device as claimed in any preceding claim, wherein the suture material is also
provided with a sliding tissue engaging portion and fastening means to hold the tissue

engaging portion in position.

11. A device as claimed in claim 1, wherein the tissue piercing component is

connected to the terminating element by being connected to the suture material.

12. A device as claimed in claim 11, wherein the suture material is in the form of a
primary loop connected to the terminating element, and the tissue piercing component is
connected to a secondary loop of material which is interlinked with the primary loop

and can be severed to detach the secondary loop and the tissue piercing component from

the primary loop.

13. A device as claimed in claim 10, wherein the primary loop is provided with a
sliding tissue engaging portion and fastening means to hold the tissue engaging portion

in position.

14. A device as claimed in claim 11, 12 or 13 wherein the terminating element is an

elongate member.

15.  The combination of a device as claimed in any preceding claim, with an elongate

surgical drain and means for attaching the suture material to the drain.

16.  The combination of a device as claimed in any of claims 1 to 14 with a surgical
drain, a thoracic port in which the drain may be located, and means for attaching the

suture material to the drain.
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17. A combination as claimed in claim 16, wherein the thoracic port has a head with

means for receiving the suture material.

18. A combination as claimed in claim 16 or 17, wherein the thoracic port is
provided with a trocar for use during insertion of the port into a patient, the trocar being

removable after insertion to permit the drain to be received by the port.

19.  The combination of a device as claimed in any of claims 1 to 14 with a surgical
drain, a thoracic port in which the drain may be located, and means for attaching the

suture material to the thoracic port.

20. A suture device comprising: a longitudinally extending portion of flexible suture
material attached at one end to a central region of a first laterally extending,
substantially rigid elongate terminating element; a tissue piercing component which is
directly attached to the first terminating element as an elongate extension from an end
thereof, the tissue piercing element and the first terminating element being connected by
a frangible portion so that the tissue piercing element can be snapped off of the first
terminating element; and a laterally extending, substantially rigid elongate second
terminating element, the suture material being attached at its other end to a central

region of the second terminating element.

21. A suture device as claimed in claim 20, further comprising: a sliding tissue
engaging portion on the suture material between the first and second terminating

elements; and means for retaining the tissue engaging portion in position.

22. A suture device comprising: a loop of flexible suture material attached to a
central region of a laterally extending, substantially rigid elongate terminating element;
and a tissue piercing component which is directly attached to the first terminating
element as an elongate extension from an end thereof, the tissue piercing element and
the terminating element being connected by a frangible portion so that the tissue

piercing element can be snapped off of the terminating element.
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23. A suture device comprising: a primary loop of flexible suture material attached
to a central region of a laterally extending, substantially rigid elongate terminating
element; a secondary loop of material linked to the primary loop of suture material; and

a tissue piercing component which is attached to the secondary loop of material.

24. A suture device as claimed in claim 23, further comprising: a sliding tissue
engaging portion on the primary loop of suture material; and means for retaining the

tissue engaging portion in position.

25. A method of closing a wound of a patient using a device as claimed in any
preceding claim, comprising passing the tissue piercing component of the device
through the tissue of the patient, securing the suture material to the tissue of the patient,

and separating the tissue piercing component from the remainder of the device.

26. A method of securing a surgical implement to a patient, using a device as
claimed in any of claims 1 to 24, comprising passing the tissue piercing component
through the tissue of the patient, securing the suture material to the tissue of the patient,
separating the tissue piercing component from the remainder of the device, and

attaching the remainder of the device to the surgical implement.

217. A process as claimed in claim 26, wherein the surgical instrument is a drain.

28. A process as claimed in claim 27, wherein the drain passes through a thoracic

port and the device further secures the port to the tissue of the patient.

29, A surgical drain in combination with a thoracic port having a tubular portion
adapted to receive the drain, the drain comprising an elongate tubular member having
adjacent its distal end an external inflatable bladder, there being a gas supply conduit
extending from the bladder to adjacent the proximal end of the drain, through which gas
can be introduced into, or released from, the bladder so as to selectively inflate or
deflate the bladder.
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30. A combination as claimed in claim 29, wherein the thoracic port has an enlarged
head provided with means for receiving a suture for securing the port and the drain to a

patient.

5 31. A combination as claimed in claim 30, further including at least one suture

device as claimed in any of claims 1 to 24.
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