20127131351 A2 I 000 OO0 0O 0

<

W

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/131351 A2

4 October 2012 (04.10.2012) WIPOIPCT
(51) International Patent Classification: (74) Agent: JACKSON, Robert; Dehns, St Bride's House, 10
AG61F 5/445 (2006.01) Salisbury Square, London EC4Y 8JD (GB).
(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/GB2012/050668 kind of national protection available). AE, AG, AL, AM,
(22) Imternational Filing Date: AO, AT, AU, AZ, BA, BB, BG, BI, BR, BW, BY, BZ,
g : CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
26 March 2012 (26.03.2012) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(25) Filing Language: English HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
. KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, MF,
(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(30) Priority Data: OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
1105126.5 25 March 2011 (25.03.2011) GB SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): OSTO-
MYCURE AS [NO/NOJ; Gaustadalléen 21, N-0349 Oslo (84) Designated States (unless otherwise indicated, for every
(NO). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(71) Applicant (for MG only): JACKSON, Robert [GB/GB]; UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
Dehns, St Bride's House, 10 Salisbury Square, London TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
EC4Y 8JD (GB). DK, EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK
(72) Inventors; and > > > 2 >C T T > s P M
(75) Inventors/Applicants (for US only): JOHANSSON, Mar- SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

tin [SE/SE]; Stendalsvigen 14, S-434 93 Vallda (SE).
AXELSSON, Robert [SE/SE]; Hogaberg 30, S-563 91
Grimna (SE). AXELSSON, Jan Erik [SE/SE]; An-
stalundsviigen 54, $-70228 Orebro (SE).

GW,ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: PERCUTANEOUS IMPLANT AND OSTOMY METHOD

Fig 3

(57) Abstract: A percutaneous ostomy implant for implantation into the abdominal wall of a patient comprises: a connecting mem -
ber for mounting an external detachable device thereto; a first tubular ingrowth member depending from the connecting member;
and a second tubular ingrowth member depending from the connecting member and being radially outwardly spaced from the first
tubular ingrowth member. The first tubular ingrowth member is adapted to receive a bowel segment within it to form a stoma and
serosal tissue of that bowel segment may infiltrate the first tubular ingrowth member. The second tubular member is adapted to abut
dermal tissue such that the dermal tissue may infiltrate the second tubular ingrowth member, thereby securing and sealing the ostomy
implant to the dermis.



WO 2012/131351 PCT/GB2012/050668

10

15

20

25

30

35

Percutaneous Implant and Ostomy Method

The present invention relates to a percutaneous ostomy implant and a
surgical method, which may use that implant, preferably for creating a continent
reservoir in communication with a percutaneous port.

lleostomy and colostomy are common operations which may be
necessitated, for example, by malignancy or chronic bowel inflammation. The
surgery is called an ileostomy if the colon and rectum are removed and a colostomy
if the rectum alone is removed. Similarly an abdominal urostomy is created when
the urinary bladder has to be removed due to, for example, bladder cancer. In these
operations, a stoma is formed in the abdominal wall to which a bowel segment is
connected. Ostomy is a generic term for any such procedure where a stoma is
created.

The stoma in most cases has to be connected to a bag to collect bodily
waste. However, instead of a conventional ileostomy, it is possible to make a
reservoir known as a "Kock pouch” from the distal part of the ileum. It is formed in
such a way that a nipple valve is created which serves to close the reservoir, whilst
allowing it to be drained intermittently by means of a catheter. This is an example of
a so-called continent ileostomy (ClI); it was formerly an attractive alternative to
conventional ileostomy, but is now rarely used. The complexity of the procedure
and the high potential for complications — most of them related to dysfunction of the
continence nipple valve — has deterred many surgeons from adopting the operation
today.

The ileopouch anal anastomosis (IPAA) is today the gold standard
worldwide for these patients, but as with a Cl, this operation is also risky and
failures are common, mostly leading to pouch excision with loss of bowel.
Conversion of a failed IPAA to a Cl would be a preferable option but again,
surgeons are again reluctant to perform this complex and unreliable technique.
Likewise, conversion of a malfunctional orthotopic neobladder or Bricker urostomy
would be desirable.

In their earlier patent application EP 1632201-A1, the present applicants
disclosed a percutaneous ostomy implant comprising a solid-walled cylindrical body

and an anchoring section in the form of a circular flange. The device was designed
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to be implanted through the abdominal wall and secured by an anchoring section
located below the muscle layer. This section comprised inner and outer concentric
rings interconnected by S-shaped members in order to provide an axially resilient
structure which could absorb shear stresses and consequently reduce the risk of
tissue damage. Spaces around the S-shaped members and the provision of
numerous apertures in the rings allowed for tissue ingrowth and vascularisation. It
was proposed to connect the device to the side of the bowel wall and by providing a
removable lid on the cylindrical body a continent ostomy could be provided.

A development of this implant was disclosed in WO 2007/099500 in which
the solid-walled cylindrical body was replaced by an axially outer tubular part
spaced from the anchoring section by circumferentially-spaced legs. The tubular
part penetrated the skin and formed a ring for connection to a bag or lid. This
implant was designed to receive a bowel section drawn up through it; the spaces
between the legs allowed the generation of a tissue bond between the inner part of
the abdominal wall and the serosal tissue of the bowel in order to provide a more
secure, stable, leak-proof and well-vascularised tissue-implant junction. In some
embodiments, a circumferential ingrowth mesh was additionally provided. This
extended along most of the length of the tubular part with an annular gap being
provided between it and the tubular part to facilitate growth of serosal tissue
through the mesh.

In a further development, in WO 2009/024568 the present applicants
proposed a cylindrical body formed of two axially-spaced tubular parts. The outer
tubular part penetrated the skin and provided a connecting ring. The inner tubular
part was attached to an anchoring flange of the type previously described. The two
parts were connected together by a "distance means" comprising either radially-
spaced legs or a rigid cylindrical ingrowth mesh which allowed for the generation of
a tissue bond between the abdominal wall and the bowel. By means of this
arrangement, a break was provided in the possible infection path along the implant
from the skin.

In a still further development, the applicants disclosed in W0O/2010/000851 a
percutaneous ostomy implant comprising a cylindrical part for mounting an external
detachable device, a cylindrical ingrowth mesh and a circular flange for anchoring
the implant. The cylindrical part and circular flange were attached to opposite ends
of the ingrowth mesh, with the mesh extending inside the cylindrical part. The

implant was configured such that when it is implanted in the abdominal wall of a
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patient, abdominal tissue including the epidermis meets the ingrowth mesh and is
able to attach therethrough directly to serosal tissue of a bowel segment inside the
implant. Thus, it was based on the hypothesis that by allowing the epidermis to
attach directly to the serosal tissue, bacterial infection (i.e. bacterial attachment to
implant surface and subsequent migration) can be prevented.

However, whilst this implant has been found to be effective in ensuring
sound attachment of the serosal tissue to the abdominal tissue, it has a drawback in
that it becomes more difficult to ensure a fluid-tight seal between the exterior parts
of the implant and the bowel segment. This is because the implant relies upon the
bowel segment extending within the cylindrical part and maintaining secure
infiltration of serosal tissue through the mesh inside that part to form a good seal to
the implant. If the bowel recedes below the cylindrical part, a leakage path may be
formed through the mesh, even if the bowel segment and abdominal wall remain
integrated and the implant remains secure and free of infection.

According to the present invention there is provided a percutaneous ostomy
implant for implantation into the abdominal wall of a patient, the implant comprising:
a connecting member for mounting an external detachable device thereto; a first
(inner) tubular ingrowth member depending from the connecting member; and a
second (outer) tubular ingrowth member depending from the connecting member
and being radially outwardly spaced from the first tubular ingrowth member;
wherein the first tubular ingrowth member is adapted to receive a bowel segment
within it to form a stoma and serosal tissue of that bowel segment may infiltrate the
first tubular ingrowth member; and the second tubular member is adapted to abut
dermal tissue such that the dermal tissue may infiltrate the second tubular ingrowth
member, thereby securing and sealing the ostomy implant to the dermis.

By means of the present invention, separate ingrowth means are provided
for dermal and serosal tissue. In this way the dermal tissue can be caused to
ingrow at a location that ensures good attachment and sealing to the implant and
which is independent of the ingrowth means provided for the serosal tissue.

The implant may be used, for example, in an ileostomy, colostomy or
urostomy.

The connecting member may be any convenient shape, thought it is
preferably cylindrical and most preferably a circular-based cylinder so that a round
opening is provided for attachment of an external device, such as a bag or lid. (The

term "axial" relates to the axis of the connecting member in the last case, or to the
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corresponding direction in other cases.) Similarly, the term "tubular” refers to an
open-ended form which preferably, but not necessarily, has a circular base or
cross-section. Typically, the sectional shape of the tubular members is similar to
that of the connecting member.

For convenience, the end of the implant to which the detachable device is
connected in use, i.e. the axially external end, is referred to herein as the top and
the opposite end, i.e. the axially internal end is the bottom. 1t will be appreciated
that these are merely arbitrary labels, but they have been chosen for consistency
with the orientation of the implants in the accompanying drawings. The term
"external detachable device" refers to a detachable device, such as a lid, bag or
evacuation device, that is external to the patient. It is recognised that some such
devices may comprise at least a portion that is received within the upper axial end
of the implant.

Preferably, there is a radial gap provided between the inner and outer
ingrowth members. In this way, an annular space for ingrowth between these
members may be provided.

Although various ingrowth materials may be used, the first and/or second
tubular ingrowth member(s) preferably comprise mesh. The mesh is most
conveniently two-dimensional, though three dimensional structures may be used.
Although the implant may be made of any biologically-acceptable material, e.g.
plastics, it is preferably formed of commercially pure titanium, preferably ASTM
Grade 2 titanium. The mesh is preferably laser cut from such titanium.

The implant may have a surface treatment, such as a grit or a blasted
surface and/or an electrochemical treatment to achieve optimum topographical
properties, physical and chemical surface characteristics (e.g. surface roughness)
etc. Itis also possible to apply active surface treatments including specialist
surface coatings, e.g. metal/metal-oxide/ceramics, to speed up and/or improve
healing, prevent infections, etc. Thus, all or part of the implant may be coated with
agents facilitating additional protection against infections, e.g. they may be coated
with noble metals or other antibacterial agents, or be coated with other organic or
inorganic agents facilitating a closer tissue adaptation and sealing. An example of a
suitable coating is hydroxyapatite (a mineral form of calcium apatite and a major
component and an essential ingredient of normal bone and teeth).

As in certain of the applicant’s prior implants, the first tubular ingrowth

member preferably extends in the axial direction within the connecting member so
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that serosal tissue may infiltrate the first tubular ingrowth member within the
connecting member. It may therefore be referred to as the 'serosal ingrowth
member'. In order to allow for effective ingrowth within the connecting member, a
space is preferably provided between the inside of it and the ingrowth member. This
may be achieved by providing a radially-inwardly projecting portion of the
connecting member to which the serosal member is attached. Thus, the mesh most
preferably is attached to a projecting portion within the connecting member and
depends downwardly towards the bottom of the implant. In a most preferred
embodiment, the connecting member and the first tubular member are coaxial
cylinders.

The second tubular ingrowth member preferably extends in the axial
direction so that at least part of it extends around at least part of the connecting
member so that dermal tissue may infiltrate the second tubular ingrowth member
around the connecting member. It may therefore be termed the 'dermal ingrowth
member'. Like the first tubular ingrowth member, it is preferred that the second
tubular ingrowth member is radially spaced from the part of the connecting member
around which it extends so that an annular dermal ingrowth space is provided. In a
most preferred embodiment, the connecting member and the second tubular
member are coaxial cylinders. This arrangement allows the dermis to infiltrate the
ingrowth member and form a seal against the outer wall of the connecting member.
Thus, this part of the connecting member provides a barrier against which the
dermis will grow. It will prevent ingrowth of the dermis into the serosal tissue of the
bowel segment, which provides a barrier to the possible infection path from the
epidermis to the bowel segment. In addition, and perhaps more importantly, the
secure bond that is enabled prevents downgrowth of epidermis along the cylinder.
The second tubular ingrowth member preferably comprises a mesh that is
differently configured (e.g. finer) than mesh used elsewhere, i.e. it may be
optimised for dermal ingrowth.

The provision of a dermal mesh spaced from the body of an implant
represents another inventive concept and so, viewed from a further aspect, there is
provided a percutaneous ostomy implant for implantation into the abdominal wall of
a patient, the implant comprising: a connecting member for mounting an external
detachable device thereto; a tubular ingrowth member arranged around the
connecting member, wherein the tubular ingrowth member is adapted to abut

dermal tissue in use such that the dermal tissue may infiltrate the tubular ingrowth
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member and form a seal against the adjacent part of the connecting member,
thereby securing and sealing the implant to the dermis. The implant may have any
of the other preferred features described herein.

In particular, it is preferred that there is a radial gap between the connecting
member and the tubular ingrowth member, such that a preferably annular dermal
ingrowth space may be provided.

Although the provision of an ingrowth member specifically for the dermis
provides good security and sealing, it is preferred that the implant further comprises
a radially-extending dermal anchor to engage the abdominal wall beneath the
dermis, preferably just beneath the dermis, e.g. in the junction between dermis and
the underlying fatty tissue. It will be appreciated that this anchor is provided far
higher up the implant (i.e. towards the exposed end in use) than the known anchors
that are intended to engage with fatty tissue or muscle. As such, first and/or second
tubular ingrowth members extend axially in both directions from the dermal anchor.
Given the usual requirement for the connecting member to project above the skin's
surface and for the implant to extend down to fat or muscle layers, typically, the
dermal anchor will be located in the middle-third of the axial length of the implant.
The dermal ingrowth member will usually be located immediately or closely above
the dermal mesh.

A dermal anchor is any structure that extends radially from the implant in
order to secure the implant in the axial direction relative to the dermis. Thus, it may
comprise a flange or series of projections lying generally in an imaginary annulus
surrounding the implant. The dermal anchor is preferably resilient and preferably
also allows the ingrowth of tissue through and/or around it. A particularly preferred
configuration comprises a series of C-shaped projections arranged circumferentially
about the implant. Alternatively, the dermal anchor may comprise radially-extending
ingrowth mesh, which may be metallic, as previously described, or polymeric, e.g.
polypropylene. It may be rigid or flexible.

The provision of a dermal anchor represents a further inventive concept and
so, viewed from another aspect, the invention provides a percutaneous ostomy
implant for implantation into the abdominal wall of a patient, the implant comprising:
a connecting member for mounting an external detachable device thereto, the
implant being adapted to receive a bowel segment within it to form a stoma,
wherein the implant further comprises a radially-extending dermal anchor to engage

the abdominal wall beneath and substantially adjacent to the dermis.
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The dermal anchor may have any of the forms discussed above. Its function
is to reduce relative movement between the dermis and the implant - both lateral
and vertical - and to distribute stresses over a wide area.

Preferably, an ingrowth member is provided in both axial directions from the
dermal anchor, i.e. inwardly and outwardly.

The implant of this aspect preferably further comprises one or more
ingrowth member(s) depending from the connecting member part. Preferably such
an ingrowth member is adapted to receive the bowel segment within it to form a
stoma so that serosal tissue of that bowel segment may infiltrate the ingrowth
member. The implant may comprise an ingrowth member adapted to abut dermal
tissue such that the dermal tissue may infiltrate at least a part of the ingrowth
member, thereby securing and sealing the ostomy implant to the dermis. Most
preferably, the implant comprises both such ingrowth members, i.e. an inner and an
outer ingrowth member. The cylindrical ingrowth member(s) preferably extend
axially in both directions from the dermal anchor.

As noted above, most conveniently, the dermal anchor extends radially from
the outer tubular ingrowth member. It is possible for the outer tubular ingrowth
member to extend axially only from the connecting member to the dermal anchor
(indeed it may entirely overlie the connecting member), so that the dermal anchor is
located at the bottom of the ingrowth member. However, more preferably, the outer
tubular ingrowth member comprises a first portion above the dermal anchor for
ingrowth of dermis and a second portion below the dermal anchor for ingrowth of
sub-dermal tissue (including any relevant tissue layer beneath the dermis, such as
fatty tissue, muscle or fascia). As noted above, the first portion may have differently
configured, e.g. finer, mesh than the second. This additional layer of ingrowth
material provides for a larger ingrowth area for sub-dermal and serosal tissue and
hence results in a more secure implant.

This may in itself be sufficient to secure the implant in place. However, it is
most preferred for the implant to further comprise an anchoring flange for securing
the implant in sub-dermal tissue, particularly in fat or muscle, or adjacent the fascia.
This may be located at the lower end of the outer tubular ingrowth member. As is
known from the applicant's prior patent applications, the anchoring flange is
preferably circular and penetrated by multiple small holes to allow ingrowth of
connective tissue. It preferably comprises an axially resilient structure, e.g. formed

from inner and outer concentric rings, the inner ring being attached to one end of
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the cylindrical mesh and the outer ring being connected to the inner ring by a
plurality of S-shaped connecting members.

In the case of a double mesh structure, the inner tubular ingrowth member
may conveniently terminate co-planarly with the anchoring flange and be radially
inwardly spaced therefrom. However, an alternative is for the inner tubular ingrowth
member to extend axially below the outer tubular ingrowth member, e.g., the inner
tubular ingrowth member may extend axially below the anchoring flange. This
provides still greater security for the implant and specifically for the bowel segment
inside the inner mesh. When this is done, it is preferred for the lower part of the
inner tubular member to be generally trumpet-shaped, frusto-conical or funnel-
shaped such that its lower end has a greater diameter than its upper end. This is to
prevent possible trauma to the bowel segment by shearing forces imposed by the
end of the tubular member and also to provide more space for the mesentery.

This represents a still further inventive concept and so, viewed from another
aspect, there is provided an ostomy implant comprising a tubular ingrowth member
which, in use surrounds a bowel section, wherein the lower part of the tubular
member is generally trumpet-shaped, frusto-conical or funnel-shaped such that its
lower end has a greater diameter than its upper end.

The inventors have recognised that the dermal anchor may be applied to
other types of implant and so, viewed from a further aspect, the invention provides
a percutaneous implant comprising an implant body and a radially-extending dermal
anchor to engage the abdominal wall beneath and substantially adjacent to the
dermis. The dermal anchor is preferably as described above.

Likewise, the dermal mesh may also be applied to other types of implant
and so viewed from a still further aspect there is provided a percutaneous implant
comprising an implant body and a tubular ingrowth member arranged around the
implant body wherein the tubular member is adapted to abut dermal tissue in use
such that the dermal tissue may infiltrate the tubular ingrowth member and form a
seal against the adjacent part of the implant body, thereby securing and sealing the
implant to the dermis. The dermal mesh is preferably as describe above. In
particular it is preferably arranged around and spaced from the implant body as in
relation to the connecting member.

In either case, the implant may be an ostomy implant as previously
described, but it may be any other sort of percutaneous implant, for example an

implant to provide a catheter insertion port. Thus, the implant body may comprise a
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tissue-impermeable portion surrounding a void, which may form a passage through
the implant. The implant may comprise one or more ingrowth members (the dermal
mesh may, when appropriate, form part of one of these), for example as described
previously and the dermal mesh and dermal anchor may be combined in a single
implant. The invention also extends to a method comprising providing such an
implant and implanting it in the body of a patient.

It will be appreciated that the present invention also extends to a method of
performing an ostomy comprising the use of an implant as described above. Thus,
according to a further aspect there is provided a method of performing an ostomy
comprising providing an ostomy implant according to any aspect or any preferred
form thereof as described above; providing a suitable opening for the implant in the
body of a patient; implanting the implant in the opening and drawing a bowel
segment into the implant to provide a stoma. The method is most preferably as
described in more detail below.

The ostomy implant of the invention allows a continent ostomy to be
provided because the natural resilience of the vessel tissue (which is constricted to
some extent where it is drawn into the implant) occludes the apertﬁre through the
implant and results in a valve being formed. Provided that a reservoir is formed so
that fluid pressure is restricted, the valve enables the ostomy to be continent. it may
be drained using a catheter in the known manner, or some other evacuation system
may be used. A lid is preferably provided to provide further protection against
leakage and to protect the exposed vessel.

Thus, viewed from a further aspect the invention provides a method of
performing a continent ostomy comprising: implanting a percutaneous ostomy
implant according to any aspect or any preferred form thereof as described above
in the abdomen; drawing a section of vessel (e.g. bowel) into the implant; and
securing it to form a stoma; wherein the internal diameter of the implant is selected
to constrict the vessel such that the natural resilience of the vessel tissue resiliently
occludes the stoma, thereby forming a valve. The implant and/or method are
preferably as set out herein.

This aspect of the invention also extends to an ostomy implant dimensioned
to form a continent ostomy by means of the above method and to a method of
manufacturing such an implant which comprises the step of dimensioning the
implant for a given patient or class of patients such that a valve will be formed when

the implant is used in such method. Again, the method of manufacture is preferably
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as set out herein. The implant is preferably used or provided in combination with a
lid to prevent leakage and/or to protect the stoma. However, it may also be used in
combination with a bag or an evacuation device. Thus, viewed from a still further
aspect the invention provides an ostomy implant according to any aspect or
preferred from described herein, in combination with a mating lid, bag or evacuation
device. Mating is typically by means of a part of the lid, bag or evacuation device
having a part that in use engages with the connecting member of the implant and
preferably connects thereto by means of an engagement means, such as a
circumferential groove, around the circumference of the connecting member of the
implant. However, it is possible for engagement to be wholly or partially with an
internal surface of the connecting member.

Embodiments of the invention will now be described, by way of example
only, and with reference to the accompanying drawings:-

Figure 1 is a perspective view from above of an implant according to a first
embodiment of the invention;

Figure 2 is a perspective view from below of the implant of figure 1;

Figure 3 is a cross-sectional view of the implant of Figure 1,

Figure 4 is a perspective view from above of an implant according to a
second embodiment of the invention;

Figure 5 is a perspective view from below of the implant of figure 4;

Figure 6 is a cross-sectional view of the implant of Figure 4,

Figure 7 is a cross-sectional view of the implant of Figure 1 implanted in the
abdominal wall of a patient;

Figure 8; is a cross-sectional view of the implant of Figure 4 implanted in the
abdominal wall of a patient;

Figures 9 is a perspective view of the implant of figure 1 connected to a two-
part insertion instrument for positioning the implant in the abdominal wall;

Figure 10 is an elevation corresponding to Figure 9;

Figure 11 is a perspective view of a diathermy tool used in connection with
the embediments;

Figure 12 an elevation of the diathermy tool of Figure 11; and

Figure 13 is a sectional view of the diathermy tool of Figure 11.

In the following discussion, terms such as “above”, “beneath” etc. refer to

the orientation of the implants and other components as shown in the relevant
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figures, so that the part of the implant which in use projects from a patient’s body is
regarded as the top of the implant.

With reference to Figures 1 to 3, a first embodiment 1 of an implant
according to the invention comprises four components: a circular anchoring flange
2, an outer mesh cylinder 3a, an inner mesh cylinder 3b and a cylindrical end part
4. These components are each formed separately from machined titanium, with the
mesh cylinders 3a, 3b being formed by laser cutting. The individual components are
then laser-welded together.

The end part 4 is in the form of a connection ring. It has a circumferential
groove 9 on its outer surface to allow for the connection of detachable devices such
as lids, bags, etc. The outer mesh cylinder 3a is attached to the outer surface of the
end part 4 and the inner mesh cylinder is attached to its inner surface. Both mesh
cylinders 3a, 3b depend downwardly (as shown) from end part 4, with the anchoring
flange 2 being attached to a termination ring 15 at the lowermost end of the outer
cylinder 3a.

With reference to Figure 3, it will be noted that the outer mesh cylinder 3a
depends from a radially outwardly projecting part 4a of the end part 4 such that it is
spaced radially from the lower part thereof to leave an annular tissue ingrowth
space 11. Likewise, the inner mesh cylinder 3b depends from a radially inwardly
projecting part 4b of the end part 4 to provide a further annular tissue ingrowth
space 12.

The anchoring flange 2, best seen in Figures 1 and 2, is as described in the
applicant's earlier patent applications referred to in the introduction. It has
concentric inner and outer rings 5, 6 connected by S-shaped members 7 to form an
axially resilient structure. A multitude of holes 8 are provided to allow ingrowth of
tissue through the rings. Only the inner ring 5 of the anchoring flange 2 is
connected to termination ring 15 at the end of the outer cylindrical mesh 3a so that
the resilient structure allows a degree of play between the outer mesh cylinder 3a
and the outer ring 6 of the anchoring flange. There is no connection to the inner
cylindrical mesh 3b. As may be seen from Figures 2 and 3, its lower end is provided
with a termination ring 14 which spaced inwardly from, and is generally coplanar
with, the anchoring flange. As such, an annular gap 10 is provided between the
anchoring flange 2 and the inner mesh cylinder 3b.

In addition to the anchoring flange 2, which is intended for engagement with

fat layers (or muscle, or muscle and fat layer) in the abdominal wall of a patient, this
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embodiment is additionally provided with dermal anchor 13. This is mounted to the
outside of the outer mesh cylinder 3b. It comprises a series of C-shaped radial
projections arranged around the mesh surface. It will also be noted that outer mesh
cylinder 3b has a finer mesh size above the dermal anchor 13 than below it. This
finer mesh is designed to facilitate optimum ingrowth of the dermis. The mesh
below the dermal anchor 13, i.e. the sub-dermal mesh, extends at least 6mm in the
axial direction to provide a barrier against any infection spreading down
subdermally.

A second embodiment of the invention 20 is shown in Figures 4 to 6.
Features corresponding to those in the first embodiment are identified by the same
reference numbers and, insofar as they are identical, they will not be described
further. The second embodiment differs from the first embodiment in that its inner
mesh cylinder 3a is elongated. As may most clearly be seen from Figures 5 and 6,
it extends through the centre of the anchoring flange 2 into a trumpet-shaped lower
portion 21. This has a termination ring 14 with a diameter similar to that of the outer
mesh 3a which is above it.

Figures 7 and 8 show the first and second embodiments 1, 20 of the
invention respectively implanted into the abdominal wall 22 of a patient after healing
and ingrowth of tissue has taken place. As shown in those figures, the abdominal
wall comprises the epidermis 23 and dermis 24, fat layer 25 and muscle layers 26.

The implant 1, 20 has been implanted in a generally cylindrical opening
formed in the abdominal wall formed in a manner that will be discussed in more
detail below. The anchoring flange 3 is located in an annular incision within the fat
layer 25 and the dermal flange 13 is located in a further annular incision just
beneath the dermis 24. The ileum has been drawn up inside inner mesh cylinder
3b.

The dermal flange is designed to be located in the junction between dermis
and the underlying fatty tissue (about 5-8 mm beneath the surface of the skin). It
ensures that the implant remains in the correct position in relation to the dermis so
that the dermis abuts the upper portion of the outer mesh cylinder 3a. This prevents
skin downgrowth and enables it to grow through the fine mesh and into ingrowth
space 12 so that it comes into contact with the lower part of the end portion 4. Thus,
the end portion 4 is sealed against the skin to provide an infection barrier and to
prevent a possible leakage path in the event that the ileum recedes within the

implant. The dermal anchor 13 assists in maintaining this condition. The purpose of
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the dermal anchor is also to reduce the lateral stresses posed on the outer mesh
ingrowth area.

Beneath the dermal anchor 13, as in the applicant's earlier patent
applications, the provision of mesh surfaces enables ingrowth of tissue into, around
and through the implant. Thus, fatty tissue grows through both mesh cylinders 3a
and 3b and up into ingrowth space 12. Likewise, serosal tissue on the outer surface
of the ileum grows through ingrowth mesh 3b into the space between it and
ingrowth mesh 3a and into ingrowth space 12. In this way the serosal and fatty
tissues grow together. The result is a very stable ingrowth zone where sub-dermal
and ileum tissue meet at the lower end of cylindrical end part 4. This provides a
safe and fluid-tight sealing function.

The fatty tissue also grows through the openings and holes 8 in the
anchoring flange 2 in the known manner. This ingrowth provides for secure
attachment between the abdominal wall and the ileum and also holds the implant
securely in place.

The provision of a double-mesh structure allows for more extensive ingrowth
and hence more secure attachment than the prior single mesh implants. However, it
also provides a significant advantage in terms of reducing the risk of infection. This
is because, except at the top of the end part 4, these components are not
contiguous and so there is no infection path between the outer mesh 3a, and inner
mesh 3b, which is in contact with the ileum. This is important because the outer
mesh 3a extends through the epidermis and is therefore exposed to possible
sources of infection. This arrangement means that there is no direct infection path
from the skin to the ileum. Also the stresses on the tissue (ingrowth area/sealing
area) between the meshes are reduced and is “spread out”/distributed in a
advantageous manner due to the surrounding mesh structures.

The extended portion 21 of the inner mesh 3b provided in the second
embodiment (Figure 8) enables a longer portion of the ileum to be encircled by the
implant. This enables a greater degree of tissue ingrowth into the implant. Its
trumpet shape results in its termination ring being radially displaced from the ileum,
which reduces the risk of shearing or tearing trauma being caused to the ileum by
the end of the inner mesh and also to provide more space for the mesentery.

After the implant has healed it is used in essentially the same manner as
those described in the applicant’s prior patent applications. Thus, the connecting

ring formed by the end portion 4 may be used for the mounting of a suitable bag.
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Alternatively, as is also known, because the resilient tissue that forms the bowel is
constricted as it passes through the implant to form a valve, the implant may be
used to provide a continent system. Over a period of time, the section of bowel
adjacent the implant will tend to enlarge so that a reservoir or “pouch” is formed, or
a reservoir can be constructed at implantation of the implant or an “old” reservoir
can be used. The stoma may be emptied at intervals using a catheter. A removable
lid (not shown) may additionally be provided to prevent leakage and to protect the
stoma. In this case there is no need for a bag.

The implant is implanted into the patient in a similar manner to that
described in the applicant’s earlier patent applications WO 2007/099500, WO
2009/024568 and WO 2010/000851, although those techniques are modified to
some extent in view of the improvements provided by the invention.

As shown in Figs. 9 and 10, a specially designed two-part insertion
instrument 30 31, is used for facilitated positioning of the implant 1, 20 in the
abdominal wall 22. This is a development of a tool disclosed in WO 2010/000851.
The first part 30 has a conical upper part 32 and a lower cylindrical part 33. The
latter fits snugly around the end portion 4 of the implant 1, 20 and the former is
designed to be pushed through a resilient opening in the abdominal wall. The
second part 31 has a bowl-shaped body 34 and a handle 35. The body 34 is
configured to fit around the anchoring flange 2.

Prior to implanting the implant 1, 20, the two parts of the instrument 30, 31
are fitted around the respective ends of the implant. The implant may then be
inserted through the abdominal wall, with the conical upper 30 part facilitating
insertion, whilst it is manipulated using handle 35. Once the implant is in place, the
parts of the instrument may then be withdrawn.

It will be appreciated that it is important that the implant is correctly located
in the axial direction so that the dermal flange is correctly located beneath the
dermis. Consequently, the annular incision for the anchoring flange must be the
correct depth below the skin’s surface. Figures 11, 12 and 13 show a specialist
diathermy tool to assist in forming a suitable annular incision.

The tool 40 comprises a conventional diathermy tool 41 in combination with
a snap-fit handle 42 and modified cutter 43. The tool 42 has a handle 44 at the
upper end as shown and is arranged to receive a single-use cutter 43 at its lower
end. The cutter 43 is modified in that it is bent into an L-shape by means of a

suitable jig. This has been found not to adversely affect operation of the cutter.
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Snap-fit handle 42 fits around the tool handle 44 and snaps into place. It has
a main body 46 which is formed integrally with locating flange 45. This extends in a
plane which is perpendicular to the tool handle axis and hence parallel to the end of
the L-shaped cutter 43. Thus, if the flange 45 is placed on and moved over a
surface, the cutter will move in a plane parallel to, and a fixed distance below, that
surface. In the context of the present invention, that surface is the skin of a patient
and so the tool may be used to cut an incision for the anchoring flange of an implant
at the correct depth. To achieve this, the cutter 43 is inserted into an incision and
the tool is then moved around the circumference of the incision with the cutter
oriented in a radially-outward direction.

The procedure for implanting the embodiments of the invention will now be
described.

The first step is to prepare the patient to receive the implant. to do this, a
suitable abdominal incision, e.g., a midline 100-120 mm abdominal incision, is
made. Next, the bowel is prepared in order to make a stoma is according to
standard procedures. When this has been done, the size of intestine and abdominal
wall are checked and a suitable height and diameter implant is selected. The bowel
segment is then inserted into a dummy implant of the selected diameter to make
sure there is enough room for a catheter to pass through the implant and that the
entry is atraumatic.

The second step is the preparation for the placement of the port. By
atraumatic dissection from the midline a pocket is created above the external
fascia so that the space is sufficient to place the Port. The location of the stoma is
marked on the abdominal wall preoperatively. A small circular hole is then made in
the skin where the stoma / implant should be placed. Next, a passageway through
the subcutis is made by blunt dissection and then, using the diathermy tool describe
above, a cleavage is made in the subcutaneous layer for the anchoring flange 2.
Electrocautery or a scalpel is used to make a cleavage in the dermis/subcutis
junction for the dermal anchor.

Step three is the placement of the implant. Firstly, the implant is fitted to the
insertion instrument 30, 31. Next the assembly is inserted into the pocket above the
fascia. It is pushed through the subcutis and the cone is driven against the hole in
the skin. The opening in the skin is customised by cutting against the cone while
pressing the Port-Inserter assembly against the opening. The aperture should be

circular and not too large, so that he skin will tighten well to the cylinder top, but
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without risk of necrosis. The insertion instrument is then withdrawn and the
anchoring flange is located in the cleavage previously created in the subcutaneous
layer. A check is then made that the port is not inclined and that the skin fits tightly
around the implant. If necessary sutures may be used to ensure that the skin fits
tightly around the implant.

Step four is to create the stoma. This is done by making a channel for the
stoma through the muscle layer and peritoneal membrane. The distal ileum
segment is then inserted through the abdominal wall and the implant. The efferent
bowel end is everted (ad modum Turnbull) (10-20 mm) above the Port and the
efferent everted distal end of the stoma is pulled down against the top of the Port. A
check is then made to ensure that the intestine is in contact with the implant mesh
and the space is filled with intestinal tissue before anchoring the intestine to the
peritoneum with sutures.

The next step (step five) is to ensure passage. It is important to make sure
there is enough room for faeces to pass through the implant. If not, the port should
be replaced with one of a larger diameter. In addition, it is important that there is
enough room for a catheter to pass through the implant and that the entry is
atraumatic. Again, if this is not possible, a larger port is required.

Finally, step six is to close the abdomen according to the normal procedure.

After implantation, a catheter is used to drain the pouch whilst healing and
tissue ingrowth takes place. As this occurs, the serosal tissue of the ileum grows
through the mesh layers of the implant into contiguity with the fatty tissue of the
abdominal wall and the dermis spreads through outer mesh 3a into ingrowth épace
12. Any protruding part of the ileum may then be removed and, after a suitable
further interval, the catheter may be withdrawn leaving a continent ostomy. A lid (or
bag, or other evacuation system) may then be fitted onto end part 4 by means of

circumferential groove 9 in the known manner.



WO 2012/131351 PCT/GB2012/050668

10

15

20

25

30

-17 -
CLAIMS

1. A percutaneous ostomy implant for implantation into the abdominal wall of a
patient, the implant comprising:

a connecting member for mounting an external detachable device thereto;

a first tubular ingrowth member depending from the connecting member;
and

a second tubular ingrowth member depending from the connecting member
and being radially outwardly spaced from the first tubular ingrowth member;
wherein: |

the first tubular ingrowth member is adapted to receive a bowel segment
within it to form a stoma and serosal tissue of that bowel segment may infiltrate the
first tubular ingrowth member; and

the second tubular member is adapted to abut dermal tissue such that the
dermal tissue may infiltrate the second tubular ingrowth member, thereby securing

and sealing the ostomy implant to the dermis.

2. A percutaneous ostomy implant as claimed in claim 1, wherein a radial gap

is provided between the first and second ingrowth members.

3. A percutaneous ostomy implant as claimed in claim 1 or 2, wherein the first

and/or second tubular ingrowth member(s) comprise mesh.

4, A percutaneous ostomy implant as claimed in claim 1, 2 or 3, wherein the
first tubular ingrowth member extends in the axial direction within the connecting
member so that serosal tissue may infiltrate the first tubular ingrowth member within

the connecting member.

5. A percutaneous ostomy implant as claimed in any preceding claim, wherein
the second tubular ingrowth member extends in the axial direction around part of
the connecting member so that dermal tissue may infiltrate the first tubular ingrowth

member around the connecting member.
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6. A percutaneous ostomy implant as claimed in claim 5, wherein the second
tubular ingrowth member is radially spaced from the part of the connecting member

around which it extends whereby an annular dermal ingrowth space is provided.

7. A percutaneous ostomy implant as claimed in claim 5 or 6, wherein the part
of the connecting member provides a barrier against which the dermis may grow so

as to form a seal between the dermis and the implant.

8. A percutaneous ostomy implant as claimed in any preceding claim, further
comprising a radially-extending dermal anchor to engage the abdominal wall
beneath the dermis, whereby the first and/or second tubular ingrowth members

preferably extend in both axial directions from the dermal anchor.

9. A percutaneous ostomy implant as claimed in claim 8, wherein the dermal

anchor extends radially from the outer tubular ingrowth member.

10. A percutaneous ostomy implant as claimed in claim 9, wherein the second
tubular ingrowth member comprises a first portion above the dermal anchor for
ingrowth of dermis and a second portion below the dermal anchor for ingrowth of

sub-dermal tissue.

11. A percutaneous ostomy implant as claimed in any preceding claim, further

comprising an anchoring flange for securing the implant in sub-dermal tissue.

12. A percutaneous ostomy implant as claimed in claim 11, wherein the
anchoring flange is located at the lower end of the second tubular ingrowth

member.

13. A percutaneous ostomy implant as claimed in claim 11 or 12, wherein the
inner tubular ingrowth member terminates co-planarly with the anchoring flange and

is radially inwardly spaced therefrom.

14. A percutaneous ostomy implant as claimed in any preceding claim, wherein
the first tubular ingrowth member extends axially below the second tubular ingrowth

member.
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15. A percutaneous ostomy implant as claimed in any of claims 1 to 12, wherein

the first tubular ingrowth member extends axially below the anchoring flange.

16. A percutaneous ostomy implant as claimed in claim 14, wherein the lower
part of the first tubular member is generally trumpet or funnel-shaped such that its

lower end has a greater diameter than its upper end.

17. A percutaneous ostomy implant for implantation into the abdominal wall of a
patient, the implant comprising a connecting member for mounting an external
detachable device thereto and being adapted to receive a bowel segment within it
to form a stoma, wherein the implant further comprises a radially-extending dermal

anchor to engage the abdominal wall beneath the dermis.

18. A percutaneous ostomy implant as claimed in claim 17, wherein an ingrowth

member is provided in both axial directions from the dermal anchor.

19. A percutaneous ostomy implant as claimed in claim 17, further comprising

one or more tubular ingrowth member(s) depending from the connecting member.

20. A percutaneous ostomy implant as claimed in claim 19, wherein:

the ingrowth member(s) is/are adapted to receive a bowel segment within it
to form a stoma and serosal tissue of that bowel segment may infiltrate the tubular
ingrowth member; and/or

the ingrowth member(s) is/are adapted to abut dermal tissue such that the
dermal tissue may infiltrate at least a part of the ingrowth member(s), thereby

securing and sealing the ostomy implant to the dermis,

21. A percutaneous ostomy implant as claimed in claim 19 or 20, wherein at
least one tubular ingrowth member extends axially in both directions from the

dermal anchor.

22. A percutaneous ostomy implant as claimed in any of claims 17 to 21,

wherein the dermal anchor comprises a flange.
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23. A percutaneous ostomy implant as claimed in any of claims 17 to 22,

wherein the dermal anchor comprises a flexible mesh.

24, A percutaneous ostomy implant as claimed in claim any of claims 17 to 22,

wherein the dermal anchor comprises member(s) through which tissue may grow.

25. A percutaneous ostomy implant as claimed in any of claims 17 to 24 ,
comprising inner and outer tubular ingrowth members and wherein the dermal

anchor extends radially from the outer tubular ingrowth member.

26. A percutaneous ostomy implant as claimed in claim 25, wherein the outer
tubular ingrowth member comprises a first portion above the dermal anchor for
ingrowth of dermis and a second portion below the dermal anchor for ingrowth of

sub-dermal tissue.

27. A percutaneous ostomy implant for implantation into the abdominal wall of a
patient, the implant comprising:

a connecting member for mounting an external detachable device thereto;

a tubular ingrowth member arranged around the connecting member;
wherein:

the tubular member is adapted to abut dermal tissue in use such that the
dermal tissue may infiltrate the tubular ingrowth member and form a seal against
the adjacent part of the connecting member, thereby securing and sealing the

implant to the dermis.

28. A percutaneous ostomy implant as claimed in claim 27, wherein the tubular
ingrowth member is radially spaced from the part of the connecting member around

which it extends whereby an annular dermal ingrowth space is provided.

29. A percutaneous ostomy implant as claimed in claim 27 or 28, wherein the
tubular ingrowth member extends downwardly to provide an ingrowth region for

sub-dermal tissue.

30. A percutaneous ostomy implant as claimed in claim 27, 28 or 29, further

comprising a dermal anchor.
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31. A percutaneous ostomy implant as claimed in claim 30, wherein the tubular
ingrowth member extends downwardly below the dermal anchor to provide an

ingrowth region for sub-dermal tissue.

32. A percutaneous ostomy implant as claimed in any preceding claim, in

combination with a mating lid, bag or evacuation device.

33. A method of performing an ostomy comprising the use of an implant

according to any preceding claim.
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