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

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date
9 December 2010 (09.12.2010) WO 2010/141252 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
A61F 2/00 (2006.01) kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

PCT/US2010/035934 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

24 May 2010 (24.05.2010) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data:
12/476,826 2 June 2009 (02.06.2009) US (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

ETHICON, INC. [US/US]; U.S. Route 22, Somerville, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
NJ 08876 (US). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(72) Inventor; and EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

(75) Inventor/Applicant (for US only): STRAEHNZ, Jens- LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,Peter [DE/DE]; Gandersheimer Strasse 28, 28215 Bre
GW, ML, MR, NE, SN, TD, TG).

men (DE).
Declarations under Rule 4.17:

(74) Agents: JOHNSON, Philip, S. et al; Johnson & John
son, 1 Johnson & Johnson Plaza, New Brunswick, NJ — as to the identity of the inventor (Rule 4.17(if)
08933 (US). — as to applicant's entitlement to apply for and be granted

a patent (Rule 4.1 7(H))

[Continued on next page]

(54) Title: INCISION CLOSURE DEVICE AND METHOD

(57) Abstract: A surgical incision closure device (1) and method for using
the same, having first and second elements (100,102) adapted for position
ing on first and second sides of the incision respectively. The first (100)
element is substantially flat and includes a first longitudinal portion (104)
extending in a longitudinal direction, and at least first and second arm por
tions (108) each extending substantially perpendicularly outward from the
first portion and spaced apart from one another. The second element (102)
is substantially flat and includes a second longitudinal portion (106) ex

tending in the longitudinal direction, and at least third and fourth arm por
tions ( 110) extending substantially perpendicularly outward from the sec
ond portion and spaced apart from one another.



as to the applicant's entitlement to claim the priority of



ETH-5565WOPCT

PATENT APPLICATION FOR:

INCISION CLOSURE DEVICE AND METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to surgical devices and methods for

closing relatively large incisions, such as abdominal laparotomies.

2 . Background Discussion

A laparotomy is a surgical incision in the abdominal cavity typically performed

for the purpose of surgical treatment of abdominal organs, examination of abdominal

organs, and/or to aid in diagnosis of any problems such as abdominal pain. The

most typical type of incision is a midline, or vertical incision, that may be four to ten

inches in length. Following the procedure, the incision must be closed, with the most

common form of closure being with surgical sutures. Because of the length and

depth of the incision, however, and the muscular nature of the abdominal area, the

surgical sutures can experience significant tension during the recovery period of

wound healing. This is particularly true when there is excessive swelling, or edema,

or inflammation; in obese patients; or during normal expansion of the abdominal wall

as can occur during breathing, coughing, bowel movements, heavy lifting etc. When

under tension, the incisional repair can be compromised or even fail, due to the

"sawing" effect of the sutures on the tissue. The situation is exacerbated in patients

with multiple co-morbidities and compromised tissue integrity, such as in patient's

having diabetes, cancer, immunodeficiency, older patients etc. The result of failure

or partial failure often is an incisional hernia, where tissues or organs of the

abdomen, mostly fatty tissue from the omentum or bowel, protrude through the

hernia defect . The hernia appears as a bulge under the skin, and can be painful or

tender to the touch. In case of strangulation or incarceration of hernia contents, this

might even lead to life threatening situations that require emergency surgery.
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In some instances, surgical meshes have been used in the conventional

manner to lower the rate of incisional hernias. Meshes used in the conventional

manner, however, leave behind a substantial amount of foreign body material in the

patient, which has its own drawbacks such as increased risk of infection, chronic pain

or discomfort. Further, a large amount of tissue dissection is required to place such

meshes, the trauma of which leads to increased tissue inflammation. Finally, the

extensive tissue dissection also requires a significant amount of time to properly

place the mesh.

Accordingly, what is needed is an improved device and method for closure of

large incisions such as abdominal laparotomies.

SUMMARY OF THE INVENTION

The present invention provides a surgical incision closure device for

approximating an incision, including a first element adapted for positioning on a first

side of said incision, and a second element adapted for positioning on a second side

of said incision. The first element is substantially flat and made of a biocompatible

material, and further includes a first longitudinal portion having a length and a width

and extending in a longitudinal direction, and at least first and second arm portions

each having a length and a width and extending substantially perpendicularly

outward from the first portion and spaced apart from one another. The second

element is substantially flat and made of a biocompatible material and further

includes a second longitudinal portion having a length and a width and extending in

the longitudinal direction, and at least third and fourth arm portions each having a

length and a width extending substantially perpendicularly outward from the second

portion and spaced apart from one another.

The device may be made of a biocompatible mesh that may further be

made of a non-absorbable material selected from the group consisting of

polypropylene, polyalkenes, polyethylene, fluorinated polyolefins,

polytetrafluoroethylene, polyvinylidenefluoride, polyamides, polyurethanes,

polyisoprenes, polystryrenes, polysilicones, polycarbonates, polyaryletherketones,

polymetacrylates, polyacrylates, aromatic polyesters, polyimides, and copolymers
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or polymerisable substances thereof. Alternatively, the biocompatible mesh may

be made of a combination of absorbable and non-absorbable materials.

In one embodiment, the first and second longitudinal portions further include a

different, absorbable material on one or both sides of the mesh, and in yet another

embodiment, a distal portion of the at least first, second, third and fourth arms further

include the different, absorbable material positioned on one or both sides of the

mesh. The different, absorbable material may be a fleece-like material made of a

combination of polygalactin and poly p-dioxanone.

In yet another embodiment, the first and second longitudinal portions have a

plurality of apertures therethrough along the length thereof, and/or the distal portions

of the at least first, second, third and fourth arms have an aperture therethrough.

According to yet another embodiment, the first and second elements are

substantially identical in size and shape.

The plurality of arms of the first and second elements may be spaced apart by

at least 1.2 to 2 inches, and the plurality of arms may have a length of at least 2

inches.

Further, the first and second longitudinal portions may have a length and

width of between about 3-10 and 0.2-0.6 inches, respectively.

Also provided is a method for repairing a surgical incision, including acquiring

a device having a substantially flat first element adapted for positioning on the first

side of the incision, and a substantially flat second element adapted for positioning

on the second side of the incisions, wherein the first element has a first longitudinal

portion having a length and a width and extends in a longitudinal direction, and at

least first and second arm portions each having a length and a width and extending

substantially perpendicularly outward from the first portion and spaced apart from

one another, and wherein the second element has a second longitudinal portion

having a length and a width and extends in the longitudinal direction, and at least

third and fourth arm portions each having a length and a width extending

substantially perpendicularly outward from the second portion and spaced apart from

one another. The method further includes placing the first element on a first side of

the incision so that the first longitudinal portion extends substantially along the
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incision and the at least first and second arm portions extend outwardly away from

the incision, placing the second element on a second side of the incision so that the

second longitudinal portion extends substantially along the incision and the at least

third and fourth arm portions extend outwardly away from the incision, inserting the at

least first and second arms substantially into a retromuscular layer on the first side of

the incision, inserting the at least third and fourth arms substantially into the

retromuscular layer on the second side of the incision, and attaching the first and

second longitudinal portions to one another at the surface of the incisions to thereby

approximate the incision.

Also provided is a kit for surgical incision closure including a closure device

including a substantially flat first element adapted for positioning on a first side of the

incision, and a substantially flat second element adapted for positioning on a second

side of the incision. The first element further includes a first longitudinal portion

having a length and a width and extending in a longitudinal direction, and at least first

and second arm portions each having a length and a width and extending

substantially perpendicularly outward from the first portion and spaced apart from

one another, and the second element further includes a second longitudinal portion

having a length and a width and extending in the longitudinal direction, and at least

third and fourth arm portions each having a length and a width extending

substantially perpendicularly outward from the second portion and spaced apart from

one another. The first and second elements are made of a bio-compatible material.

The kit further includes an inserter device having a handle and a distal end portion,

wherein the distal end portion is adapted to be removably coupled with each of the at

least first, second third and fourth arm portions of the closure device.

These and other features and advantages of the present invention will

become apparent from the following more detailed description, when taken in

conjunction with the accompanying drawings which illustrate, by way of example, the

principles of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 illustrates an exemplary embodiment of a device for laparotomy

closure according to the present invention;

FIGURE 2 illustrates an exemplary instrument that can be used to assist in

placing the device of Fig. 1;

FIGURES 3a-3c are top and cross-sectional views of an abdominal incision,

and illustrate various steps for placing the device of Fig. 1 to close the incision.

DETAILED DESCRIPTION OF THE INVENTION

Before explaining the present invention in detail, it should be noted that the

invention is not limited in its application or use to the details of construction and

arrangement of parts illustrated in the accompanying drawings and description.

The illustrative embodiments of the invention may be implemented or incorporated

in other embodiments, variations and modifications, and may be practiced or

carried out in various ways. For example, although the present invention is

described in detail in relation to laparotomy incisions in particular, it is to be

understood that it can be readily adapted for use in any types of abdominal

incisions (i.e., c-section incisions), and any other relatively long incision.

Fig. 1 illustrates an exemplary device for incision closure according to the

present invention. The device 1 includes a first element 100 and a second

element 102 adapted for placement on first and second sides of an incision

respectively. The first element has a first longitudinal portion 104 having a width

wi and a length I1 and extending in longitudinal direction L , and at least first and

second arms 108 extending outwardly therefrom. The at least first and second

arms preferably extend outwardly in a substantially perpendicular direction from

the longitudinal direction L , and are preferably spaced apart from one another as

shown. The second element 102 similarly includes a second longitudinal portion

106 having a width w2 and a length I2 and extending in longitudinal direction L . At

least third and fourth arms 110 extend outwardly in a substantially perpendicular

direction from the longitudinal direction L , and in the opposite direction from the
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first and second arms 108. Although Fig. 1 illustrates a device with four arms on

each side, it is to be understood that the device could include only two arms on

each side, or any number greater than that, the number of which can be tailored

to the size and type of incision requiring closure. Further, a device with many

arms can be cut by the user or surgeon at the surgical site in order to best

customize the size of the device.

The device may be made of any suitable biocompatible material having

sufficient mechanical properties. Preferably, the device is comprised of an

absorbable or non-absorbable mesh material, or some combination thereof.

Exemplary mesh materials include PROLENE®, which is a knitted or woven

polypropylene mesh having a thickness of approximately 0.7 mm, and which is

manufactured by Ethicon, Inc. of Somerville, NJ. Other suitable materials include

non absorbable substances such as polyalkenes, polyethylene, fluorinated

polyolefins, polytetrafluoroethylene, polyvinylidenefluohde, polyamides,

polyurethanes, polyisoprenes, polystryrenes, polysilicones, polycarbonates,

polyaryletherketones, polymetacrylates, polyacrylates, aromatic polyesters,

polyimides, and copolymers of polymerisable substances thereof. Further,

suitable absorbable materials include polyhydroxy acids, polylactides,

polyglycolides, polyhydroybutyrates, polyhydroxyvaleriates, polycaprolactones,

polydioxanones, synthetic and natural oligo- and polyaminoacids,

polyphosphazenes, polyanhydhdes, polyorthoesters, polyphosphates,

polyphosphonates, polyalcohols, polysaccharides, polyethers, resorbable glasses,

and copolymers of polymerisable substances thereof. Other textile technologies

incorporating non-woven techniques may also be suitable.

In a preferred embodiment, one or both sides of the first and second

longitudinal portions are reinforced with an absorbable material designed to

promote tissue ingrowth. One suitable material for such reinforcement is created

by assembling material or components of a product sold under the name

ETHISORB® Dura Patch (sold by Codman & Shurtleff, Inc. of Raynham, MA),

which is mainly a VICRYL® polyglactin synthetic surgical composite material that
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is used for tissue reinforcement surgery. VICRYL® is a material that is also

manufactured by Ethicon, Inc. ETHISORB® Dura Patch includes a fleece made

from VICRYL® (polyglactin 9 10) and PDS (poly p-dioxanone) undyed yarn which

is sandwiched on one side with a piece of dyed poly-p-dioxanone film. The fleece

and film are bonded together in a process that leaves the film intact as a sheet. In

one embodiment, first and second longitudinal portions of the device 1 are

sandwiched between two pieces of ETHISORB® Dura Patch with the components

being thermally bonded together. In an alternate embodiment, the device is made

of PROLENE® mesh, and the separate components (fleece pad and the dyed

poly-p-dioxanone film sheet) are placed on one side of the longitudinal portions of

the device, and a second fleece pad and dyed poly-p-dioxanone film sheet are

placed on other side. The 5-piece assembly is then placed into a thermal process

to bond the components together. The thermal process is controlled to maintain

the temperature such that it only will melt the PDS yarn and dyed poly-p-

dioxanone film. Use of the separate components provides a non-pressed fleece

that facilitates subsequent bonding of the two film sheets through the mesh, since

the two fluffy fleece layers integrate into the weave of the PROLENE® mesh

during pressing. After the thermal pressing process, the dyed poly-p-dioxanone

film sheets no longer exist, as they are melted forming a plethora of bond points

between the mesh and fleece layers.

Each of the first and second longitudinal portions may further include a

plurality of apertures 116, 118 therethrough and along the length thereof that help

the surgeon with suture placement as will be described further below. Finally,

distal portions 112, 114 of the plurality of arms may similarly be reinforced with an

absorbable material designed to facilitate tissue ingrowth, such as that described

above.

In a preferred embodiment, the length of the first and second longitudinal

portions 104, 106 is at least three inches, and preferably 3.0 to 10 inches,

although as described above it may be made longer, allowing the surgeon to trim

it down as deemed necessary. The width W1, w2 of the longitudinal portions is
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preferably about 0.6 inches, and the lengths I3, 14 are approximately 2-4 inches]

and width w3, w4 of the arm portions is preferably about 0.2 inches each. As is

apparent from Fig. 1, the collective widths of the arm portions is intended to be

significantly less than the length of the longitudinal portions in order to minimize

the foreign material that is implanted within the body. Further, the arms are

spaced apart along the length of the longitudinal portions in order to better

distribute the forces along the length thereof as will be described further below.

Referring now to Fig. 2 , an exemplary instrument 200 is shown that can be

used to aid in placement of the device described above. The instrument includes

a handle portion 201 and a distal portion 202 that is designed to engage the distal

portions 112, 114 of the arms of the device, and a central portion 203 extending

therebetween. The distal portion 202 is preferably of a size and shape that

substantially matches that of the distal portions 112, 114 of the arms. It may be

slightly smaller, but should be sufficiently sized to maintain a substantially flat

orientation of the distal portion of the arms as they are implanted. In a preferred

embodiment, the distal portion includes a projection 204 or the like that is

designed to extend through a apertures 120, 122 in the distal portions of the arms.

This enables the inserter to removably engage the distal portion of the arms and

push it through the tissue during implantation. Although a projection is illustrated

and described herein, those skilled in the art will readily understand various other

means by which to removably secure the instrument to the arms of the device

during implantation, and the present invention is not intended to be so limited.

Figs. 3a-3c are top and cross-sectional views of an incision showing

various steps in a method for implanting incision closure devices of the present

invention. Referring first to Fig. 3a, incision 300 and first and second sides 301 ,

302 thereof are shown with the surface of the skin being shown by reference

numeral 305. Beneath the skin (epidermis) on each side of the incision, is

subcutaneous tissue, and beneath that is the anterior fascia 320 of the abdominal

wall muscles, which, on both sides of the midline, is called the linea alba 321 . The

abdominal rectal muscle is shown by reference numeral 306.
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The first and second elements 100, 102 of the device 1 are longitudinally

aligned with the incisi on the first and second sides 301 , 302 respectively, and

more particularly, are preferably aligned with the linea alba. This can also be

seen in Fig. 1, wherein line 300 represents the incision line. Once properly

aligned, small incisions are made in the ventral fascia of the abdominal rectal

muscle and the at least first and second arms 108 of the first element 100 are

then placed into the retromuscular space below the abdominal rectal muscle as

illustrated in Fig. 3b. Preferably, the arms are place just into the retromuscular

layer in the plane defined by the retromuscular layer and fasica 310, 312 as

shown, and are preferably placed using an inserter 200 such as the one shown in

Fig. 2 . This placement minimizes tissue damage, and benefits from intra

abdominal pressure to help hold the ends in place as the inserter device is

removed. The first longitudinal portion remains on the ventral fascia of the

abdominal rectal muscle/linea alba as shown in Fig. 3c. The same procedure is

repeated on the second side 302 of the incision using the second element 102

until placement is complete as shown in Fig. 3c. Following final placement,

preferably one running suture 320 is used to suture the first and second

longitudinal portions to the underlying tissue, and also to each other to

approximate the tissue of the linea alba just as it is used in a standard closure

technique for the closing of the laparotomy. As mentioned previously, the device

may include a plurality of apertures along the length of the first and second

longitudinal portions to assist in placement of the sutures. The device could also

be placed in the preperitoneal space with a slightly different application technique.
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CLAIMS

What is claimed is:

1. A surgical incision closure device for approximating an incision, comprising:

a first element adapted for positioning on a first side of said incision, and a

second element adapted for positioning on a second side of said incision;

wherein the first element is substantially flat and comprised of a

biocompatible material, and further includes a first longitudinal portion having a

length and a width and extending in a longitudinal direction, and at least first and

second arm portions each having a length and a width and extending substantially

perpendicularly outward from the first portion and spaced apart from one another;

and

wherein the second element is substantially flat and comprised of a

biocompatible material and further includes a second longitudinal portion having a

length and a width and extending in said longitudinal direction, and at least third

and fourth arm portions each having a length and a width extending substantially

perpendicularly outward from the second portion and spaced apart from one

another.

2 . The device according to claim 1, wherein the first and second elements are

comprised of a biocompatible mesh.

3 . The device according to claim 2 , wherein the biocompatible mesh is

comprised of a non-absorbable material selected from the group consisting of

polypropylene, polyalkenes, polyethylene, fluohnated polyolefins,

polytetrafluoroethylene, polyvinylidenefluohde, polyamides, polyurethanes,

polyisoprenes, polystryrenes, polysilicones, polycarbonates,

polyaryletherketones, polymetacrylates, polyacrylates, aromatic polyesters,

polyimides, and copolymers or polymehsable substances thereof
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4 . The device according to claim 2 , wherein the biocompatible mesh is

comprised of a combination of absorbable and non-absorbable materials.

5 . The device according to claim 2 , wherein the first and second longitudinal

portions further comprises a different, absorbable material on one or both sides of

the mesh.

6 . The device according to claim 5 , wherein a distal portion of the at least first,

second, third and fourth arms further include the different, absorbable material

positioned on one or both sides of the mesh.

7 . The device according to claim 6 , wherein the different, absorbable material

is a fleece-like material comprised of a combination of polygalactin and poly p-

dioxanone.

8 . The device according to claim 5 , wherein the first and second longitudinal

portions have a plurality of apertures therethrough along the length thereof.

9 . The device according to claim 6 , wherein the distal portions of the at least

first, second, third and fourth arms have an aperture therethrough.

10. The device according to claim 1, wherein the first and second elements are

substantially identical in size and shape.

11. The device according to claim 10 , wherein the plurality of arms of the first

and second elements are spaced apart by at least 1.2 to 2 inches.

12. The device according to claim 11, wherein the plurality of arms have a

length of at least 2.0 inches.

13. The device according to claim 12, wherein the first and second longitudinal

portions have a length and width of between about 3.0 to 10 , and 0.2-0.6 inches,

respectively.
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14. A method for repairing a surgical incision, comprising:

acquiring a device having a substantially flat first element adapted for

positioning on said first side of said incision, and a substantially flat second

element adapted for positioning on said second side of said incisions, wherein the

first element has a first longitudinal portion having a length and a width and

extends in a longitudinal direction, and at least first and second arm portions each

having a length and a width and extending substantially perpendicularly outward

from the first portion and spaced apart from one another, and wherein the second

element has a second longitudinal portion having a length and a width and

extends in said longitudinal direction, and at least third and fourth arm portions

each having a length and a width extending substantially perpendicularly outward

from the second portion and spaced apart from one another;

placing the first element on a first side of the incision so that the first

longitudinal portion extends substantially along the incision and the at least first

and second arm portions extend outwardly away from the incision;

placing the second element on a second side of the incision so that the

second longitudinal portion extends substantially along the incision and the at

least third and fourth arm portions extend outwardly away from the incision;

inserting the at least first and second arms substantially into a

retromuscular layer on the first side of the incision;

inserting the at least third and fourth arms substantially into the

retromuscular layer on the second side of the incision;

attaching the first and second longitudinal portions to one another at the

surface of the incisions to thereby approximate the incision.

15. The method according to claim 14, wherein the first and second elements

are comprised of a bio-compatible mesh material, and the first and second

longitudinal portions, and distal end portions of the at least first, second, third and

fourth arm portions, further include a different, absorbable material on one or both

sides of the mesh.
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16. The method according to claim 15, wherein the different absorbable

material is a fleece-like material comprised of a combination of polyglactin and

poly p-dioxanone.

17. The method according to claim 16, wherein the mesh is a polypropylene

mesh.

18 . A kit for surgical incision closure comprising:

a closure device including a substantially flat first element adapted for

positioning on a first side of said incision, and a substantially flat second element

adapted for positioning on a second side of said incisions, wherein the first

element further comprises a first longitudinal portion having a length and a width

and extending in a longitudinal direction, and at least first and second arm portions

each having a length and a width and extending substantially perpendicularly

outward from the first portion and spaced apart from one another, and wherein the

second element further comprises a second longitudinal portion having a length

and a width and extending in said longitudinal direction, and at least third and

fourth arm portions each having a length and a width extending substantially

perpendicularly outward from the second portion and spaced apart from one

another, and wherein the first and second elements are comprised of a b io

compatible material; and

an inserter device having a handle and a distal end portion, wherein the

distal end portion is adapted to be removably coupled with each of the at least

first, second third and fourth arm portions of the closure device.

19. The kit according to claim 18, wherein the first and second elements are

substantially identical in size and shape.

20. The kit according to claim 18, wherein the first and second elements are

comprised of a polypropylene mesh.
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2 1 . The kit according to claim 18, wherein the first and second elements are

comprised of a mesh constructed from a combination of absorbable and non

absorbable materials.

22. The kit according to claim 18 , wherein the first and second longitudinal

portions, and distal portions of the at least first, second, third and fourth arm

portions, further include a different, absorbable material on one or both sides

thereof.

23. The kit according to claim 22, wherein the different, absorbable material is

a fleece-like material comprised of a combination of polyglactin and poly p-

dioxanone.
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