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SLING ASSEMBLY WITH SECURE AND CONVENIENT ATTACHMENT

BACKGROUND

[0001] Urinary incontinence is a significant health concern worldwide. Incontinence may occur
when the pelvic floor weakens. There are five basic types of incontinence: stress incontinence,
urge incontinence, mixed incontinence, overflow incontinence and functional incontinence. There

are a large number of surgical interventions and procedures for addressing incontinence.

[0002] Some surgeons are slow to adopt promising new surgical techniques for treating
incontinence for a variety of reasons. Some are simply unwilling to try new instrumentation that

seems unfamihar. Others may find new instrumentation inconvenient or awkward.

[0003] A variety of surgical procedure options are currently available to treat incontinence.
Depending on age, medical condition, and personal preference, surgical procedures can be used to
completely restore continence. One type of procedure, found to be an especially successful

treatment option for SUI in both men and women, 1s a sling procedure.

[0004] A sling procedure is a surgical method involving the placement of a sling to stabilize or
support the bladder neck or urethra. There are a variety of different sling procedures. Descriptions

of different sling procedures are disclosed in U.S. Pat. Nos. 5,112,344; 5,611,515, 5,842,478;
5,860.,425; 5,899,909; 6,039,686, 6,042,534 and 6,110,101.

[0005] Sling procedures differ in the type of material used for the sling, the method of anchoring
the sling material in the body and how the sling material 1s inserted in the body. The time required
for a surgical procedure varies, but is preferably as short as possible. This factor 1s frequently
reported in urology and gynecology literature. See Atherton M.J., et al., A Comparison of Bladder
Neck Movement and Elevation After Tension—free Vaginal Tape and Colposuspension, British
Journal of Obstetrics and Gynaecology, Nov. 2000, Vol. 17, p. 1366-1370, Nilsson et al, The
Tension-free Vaginal Tape Procedure is Successful in the Majority of Women with Indications for
Surgical Treatment of Urinary Stress Incontinence, British Journal of Obstetrics and Gynaecology,
April 2001, Vol. 108, P. 414-419; and Ulmsten et al., An Ambulatory Surgical Procedure Under
Local Anesthesia For Treatment of Female Urinary Incontinence, Int. Urogynecol. J. (1996), v. 7,

pps. 81-86.
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[0006] Although serious complications associated with sling procedures are infrequent, they do
occur. Complications include urethral obstruction, development of de novo urge incontinence,
hemorrhage, prolonged urinary retention, infection, and damage to surrounding tissue and sling

erosion.

[0007] The Tension-free Vaginal Tape (TVT) procedure (available from Ethicon, of N.J.) utilizes
a Prolene™ nonabsorbable, polypropylene mesh. The mesh is a substantially flat, rectangular
knitted article. The mesh includes a plurality of holes that are sized to allow tissue ingrowth to
help avoid infection. A plastic sheath surrounds the mesh and is used to insert the mesh. During
the sling procedure, incisions are made 1n the abdominal (1.e. suprapubic) area and in the vaginal
wall. Two curved, relatively large (Smm or larger) needle-like elements are each connected to an
end of the vaginal sling mesh. A sling-free, sharp tip end of one of the needle-like elements is
initially pushed through the vaginal incision and into the paraurethral space. Using a handle
attached to the needle, the needle 1s angulated laterally (for example, to the right) to perforate the
endopelvic fascia, pushed through the retropubic space and passed through the abdominal incision.
The handle 1s disconnected and the needle 1s then withdrawn through the abdominal wall, thereby
threading a portion of the sling through the tissue of the patient. The handle is then connected to
the other needle and the technique i1s repeated on the contralateral side, so that the mesh is looped
beneath the bladder neck or urethra. The sling 1s positioned to provide appropriate support to the
bladder neck or urethra. At the end of the procedure, the sling ends are cut at the abdominal wall,

the sheath 1s removed and all incisions are closed.

[0008] Complications associated with the TVT procedure and other known sling procedures
include injury to blood vessels of the pelvic sidewall and abdominal wall, hematomas, urinary
retention, and bladder and bowel injury due to passage of large needles. One serious disadvantage
of the TVT procedure, particularly for surgeons unfamiliar with the surgical method, is the lack of
information concerning the precise location of the needle tip relative to adjacent pelvic anatomy.
A cadaver study has indicated that the TVT needle 1s placed in close proximity to sensitive tissue
such as superficial epigastric vessels, inferior epigastric vessels, the external iliac vessel and the
obturator. See, Walters, Mark D., Percutaneous Suburethral Slings: State of the Art, presented at
the conterence of the American Urogynecologic Society, Chicago (October 2001).

[0009] If the TVT needle tip is allowed to accidentally pass across the surface of any blood
vessel, lymphatic duct, nerve, nerve bundle or organ, serious complications can arise. These

shortcomings, attempts to address these shortcomings and other problems associated with the TVT
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procedure are disclosed in PCT publication nos. PCT WO 00/74633, PCT WO 00/74613 and PCT
WO 00/74594.

[0010] Additional problems are associated with the TVT procedure. Removal and reuse of the
handle of the TVT product is a cumbersome, time consuming process, requiring the surgeon to
manually rotate the handle until the handle 1s unscrewed from the needle. Reusing the handle
presents a contamination risk, particularly 1f the handle and screw threads are not properly cleaned

and sterilized after use on the patient.
[0011] Brief Summary

[0012] The present invention includes surgical instruments, articles and procedures for urological

applications, particularly incontinence surgical procedures.

[0013] In one aspect, the present invention comprises a surgical assembly for treating
incontinence. The assembly comprises an elongate needle, a sling and a coupler. The needle is
sized and shaped to be initially inserted through an abdomainal incision and to then emerge from a
vaginal incision. The needle has an insertion end and an end opposite the insertion end. The
insertion end of the needle 1s preferably blunt. The sling 1s constructed of a material that is

capable of being implanted during the incontinence procedure.

[0014] The coupler has an elongate body with an axis. The body has a first end and a second end
with surfaces for conveniently and securely connecting the coupler to the insertion end of the
needle by moving the coupler and insertion end of the needle together in a substantially axial

fashion.

[0015] The coupler is convenient and easy to connect to the needle. Preferably, the assembly
has an Insertion Force (described in greater detail below) of no more than about fifteen pounds.
More preferably, the Insertion Force 1s no more than about ten pounds. Even more preferably, the

assembly has an Insertion Force of no more than about eight pounds.

[0016] Once the coupler and needle are connected, they should not separate, especially within the
body. Preferably, after the needle 1s connected to the coupler, the assembly has a Separation Force
(described 1n greater detail below) of at least about fifteen pounds, more preferably of at least

about thirty pounds.
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[0017] In another aspect, the present invention comprises the coupler described above. The first
end of the coupler connects to a first needle. The second end of the coupler can be associated with

a sling, insertion sheath or both.

[0018] Optionally, the coupler can comprise a needle adapter for connecting a first needle to a
second needle. In this embodiment, the second end of the coupler receives an end of a second

needle so that the coupler and first needle may guide the second needle through the body.

[0019] In another aspect, the present invention comprises an improved method of treating
incontinence 1n a female patient. The method comprises the steps of: 1) providing a surgical mesh,
and a removable synthetic insertion sheath, 1) providing a needle that 1s sized and shaped to be
initially inserted through a suprapubic incision and to then emerge from a vaginal incision, 111)
providing a coupler having an axis, the coupler having a first end and a second end with surfaces
for conveniently and securely connecting the coupler to an insertion end of the needle, 1v) creating
at least one vaginal incision, v) creating at least one suprapubic incision, vi) passing the leading
end of the needle initially through the suprapubic incision and then through the vaginal incision,
vii) then connecting the coupler to the needle by moving the coupler and insertion end of the
needle together while the insertion end of the needle protrudes from the vaginal incision, viii)
implanting the sling by moving the leading end of the needle from the vaginal incision toward the

suprapubic incision, and 1x) then removing the synthetic insertion sheath.

[0020] Preferably, the step of connecting the coupler to the needle by moving the coupler and
insertion end of the needle together includes the step of: pushing the coupler onto the insertion end

of the needle 1n a substantially axial fashion.

[0021] In another aspect, the present invention comprises an improved surgical method including
the steps of 1) providing a first needle that 1s sized and shaped to be initially inserted through an
abdominal incision and to then emerge from a vaginal incision, the needle having an insertion end
and an end opposite the insertion end, 11) providing a coupler having an axis, the coupler having a
first end and a second end with surfaces for conveniently and securely connecting the coupler to
the insertion end of the needle, 111) providing a second needle that is sized and shaped to be
initially inserted through a vaginal incision and to then emerge from an abdominal incision; the
second needle being attached to a synthetic surgical mesh, and a removable synthetic insertion
sheath, 1v) creating at least one vaginal incision, v) creating at least one abdominal incision, vi)

initially passing the first needle through the abdominal incision and then through the vaginal
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incision, vii) connecting the second end of the coupler to the insertion end of the first needle, viii)
connecting the first end of the coupler to the second needle; and 1x) guiding the second needle

from the vaginal incision to the abdominal incision with the first needle to implant the sling.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Other features and advantages of the present invention will be seen as the following

description of particular embodiments progresses in conjunction with the drawings, in which:

[0023] Figure 1 is a perspective view of one embodiment of assembly according to the present

invention;

[0024] Figure 2 is a perspective view of a coupler according to the present invention,
[0025] Figure 3 is a top view of the coupler shown in Figure 2;

[0026] Figure 4 is a side view of the coupler of Figure 2;

[0027] Figure 5 is top view of the coupler shown in Figure 2, similar to the view shown in Figure

3, but showing different reference characters;
[0028] Figure 6 is a sectional view of the coupler of Figure 5;
[0029] Figure 7 is a side view of a coupler associated with a sling or a sling assembly;

[0030] Figure 8 is a sectional view of the coupler shown in Figure 2, similar to the view shown in

Figure 6, but showing different reference characters;

[0031] Figure 9 is a perspective view of a needle according to the present invention;
[0032] Figure 10 is an end view of a needle according to the present invention;
[0033] Figures 11 and 12 are side schematic views wherein:

[0034] Figure 11 shows a needle being inserted into a coupler according to an Insertion Force

Test; and
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/

[0035] Figure 12 shows a needle attached to the coupler and a Separation Force Test according

to the present invention;

[0036] Figures 13 through 17 are perspective views sequentially showing the insertion of a

needle suprapubically in accordance with one aspect of the present invention, wherein:
[0037]Figure 13 shows the needle just passing an abdominal incision;

[0038] Figure 14 illustrates the needle as the surgeon seeks to identify the tactile feel of the

resistance provided in part by the posterior portion of the pubic bone;

[0039] Figure 15 shows the needle as it passes along the posterior surface of the pubic bone which

may be used as an anatomical guide for a surgeon as the needle approaches a vaginal incision,;
[0040] Figure 16 illustrates the needle as it passes out of a vaginal incision;

[0041] Figure 17 is a perspective view of a sling attached to two needles according to an

embodiment of the present invention;

[0042] Figure 18 is a perspective view of a sling being pulled upward in accordance with the

present invention,

[0043] Figure 19 is a perspective view of the sling according to the present invention after the

couplers have been separated from the rest of the assembly, but prior to final trimming;

[0044] Figure 20 is a perspective view of the sling according to the present invention after the

sheath has been removed and the sling has been trimmed; and

[0045] Figure 21 is a perspective view of a first needle after it has been inserted suprapubically
and emerges from a vaginal incision, a coupler connected to the first needle after the needle has
been inserted suprapubically, and a second needle for implanting a sling that is associated with the

other end of the coupler in preparation for being moved through the patient.
[0046] Detailed Description

[0047] The following description is meant to be illustrative only and not limiting. Other
embodiments of this invention will be apparent to those of ordinary skill in the art in view of this

description.



CA 02434461 2003-07-09
WO 02/058562 PCT/US01/49578

[0048] The present invention is directed to surgical instruments, and implantable articles for
treating medical disorders such as incontinence or stress urinary incontinence (SUI) in both men
and women. The present invention is also directed to improved surgical procedures that utilize the
surgical articles. Although the invention as disclosed herein generally refers to SUI, treatment of
other urological disorders, such as urge incontinence, fecal incontinence, mixed incontinence,
overflow incontinence, functional incontinence, prolapse (e.g. vaginal and uterine), enteroceles
(e.g. of the uterus or small bowel), rectoceles, cystoceles and other disorders are also included
within the scope of the present invention. It is contemplated that the present invention may also be
utilized in conjunction with concomitant procedures, such as, but not limited to, procedures for

addressing cystocele, rectocele, vaginal prolapse and anatomic corrections.

[0049] In one aspect, the present invention comprises an assembly 40 for use in surgery. Figure

1 illustrates a sling 42, a needle 60 and a dilator or coupler 54.

[0050] The needle 60 is preferably sized and shaped to pass initially through an abdominal
incision and then emerge through a vaginal incision. Typically, the needle will have an elongate

body and a pair of ends 58 and 62.

[0051] Figure 9 illustrates a curved needle 60. The needle 60 is preferably arc-shaped and
includes end 58 and end 62. The ends or tip of the needle 60 are preferably not sharp, but may be
tapered to afford easy passage through tissue while providing a blunt surtace that avoids cutting
sensitive tissue such as the bladder or urethra. In a preferred embodiment, the length of the needle
60 is approximately within the range of 16.5 cm to 24.1 cm (6.5 inches to 9.5 inches) and has a
preferred external diameter of approximately 3.175 mm (0.125 inch). Preferably, the diameter of

the needle 60 1s small to reduce tissue trauma and increase control.

[0052] The needle 60 is preferably made of a malleable, yet durable, biocompatable surgical
instrument material such as, but not limited to, stainless steel (e.g. 316 stainless steel or 17-4
stainless steel), titanium, Nitinol, polymers, plastics and other maternals, including combinations of
materials. The needle 60 should have sufficient structural integrity to withstand the various forces
(e.g. forces caused by coupler attachment, and penetration/passage of the needle 60 through the
various tissues) without undergoing any significant structural deformation. Optionally, the needles
60 could be sufficiently malleable to allow a practitioner or user of the device to modify the needle

60 to a desired shape and, thereby, optimize the procedural approach.
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[0053] In another aspect of the present invention, different types of needles may be provided that
need not serve the same purpose in a surgical procedure. Figure 21 illustrates a suprapubic needle
602 (e.g. with a preferred diameter of about 4 mm, or less, more preferably about 3 mm) and a
relatively larger sling associated needle 604 (e.g. with a diameter of 5 mm). Preferably, the sling
associated needle has a sling assembly 610 (e.g. a sling mesh and insertion sheath) attached

thereto.

[0054] The suprapubic needle 602 serves a different purpose than the sling associated needle
604. The suprapubic needle 602 is preferably small and has a blunt tip. The blunt tip 1s initially
inserted through an abdominal or suprapubic incision 400 and then through a vaginal incision 404.
Inserting a small, blunt needle in this fashion provides the surgeon with addition control in

maneuvering through the anatomy of a patent and in avoiding sensitive tissue.

[0055] A surgical assembly according to an aspect of the present invention may include a coupler
54 adapted to be snapped onto the end of needle 602. The sling associated needle 604 may
optionally include a sharp tip. The coupler receives the tip or end of the needle 604. Pushing
upward on the sling associated needle 604 (e.g. with one hand) while optionally steering or
guiding the tip of the needle 604 by holding needle 602 (e.g. with the other hand) 1s believed to
provide better control over insertion of a prior art large needle that is initially inserted through the

vaginal incision 404 and then through the suprapubic incision.

[0056] Alternatively, the coupler and/or needle 604can include surfaces for firm engagement and
attachment between coupler and needle 604. Those surfaces can include mechanical interlocking
structures, grasping structures or interference structures. Optionally, a biocompatible adhesive

may be used to adhere the tip of sling associated needle 604 to the coupler/adapter.

[0057]Referring again to Figure 1, the assembly includes a sling material 42 (e.g. as part of the
sling assembly 46). As used herein, the terms "sling" or “article” or “mesh” or the phrases
“implantable material” or “implantable article” or “sling mesh” (or combinations thereof) are used
generally to describe a variety of materials including synthetic and non-synthetic matenals.
Typically, the implantable article will be elongate and substantially tlat. It can be used as a

hammock, sling, strip or support member. Optionally, the sling 42 can include a sling tensioning

member 66 (e.g. as disclosed in U.S. Pat. Appl. No. 09/917,562, filed July 27, 2001).

[0058] While the sling 42 is preferably rectangular for treating SUI in females, other shapes are

also contemplated. Depending on the treatment addressed (e.g. to provide hammock support for

_8-
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the bladder or bladder neck, or to address a rectocele, enterocele or prolapse) the slings may be any
of a wide variety of shapes. As an example, the sling may be of the general shape of the slings
described and shown in Moir et al., The Gauze-Hammock Operation, Journal of Obstetrics and

Gynaecology of the British Commonwealth, Volume 75, No. 1, Pps. 1-9 (1968).

[0059] Suitable non-synthetic materials include allografts, homografts, heterografts, autologous

tissues, cadaveric fascia and fascia lata.

[0060] Suitably synthetic materials for a sling include polymerics, and plastics and any
combination of such materials may also be used in a kit of the present invention. Commercial
examples of such materials include Marlex™, Prolene™, and Vaskutek™. Other examples of
suitable materials include those disclosed in U.S. Patent Application Serial No. 09/939,098 filed
August 24, 2001 (the entire contents of which are herein incorporated by reference). Specific

examples of synthetic sling materials include, but are not limited to polypropylene, polyethylene,

nylon, PLLA and PGA.

[0061] The sling material may be resorbable, absorbable or non-absorbable. Optionally portions

may be absorbable and other portions may be non-absorbable.

[0062] In one aspect of the invention, the sling 42 may comprise a mesh material. The mesh
material comprises one or more woven, knitted or inter-linked filaments or fibers that form
multiple fiber junctions throughout the mesh. The fiber junctions may be formed via weaving,
knitting, braiding, bonding, ultrasonic welding or other junction forming techniques, including
combinations thereof. In addition, the size of the resultant openings or pores of the mesh may be
sufficient to allow tissue in-growth and fixation within surrounding tissue. As an example, not
intended to be limiting, the holes may comprise polygonal shaped holes with diagonals ot 0.132
inches and 0.076 inches. Holes much smaller than this are not preferred as they may facilitate

bacterial colonization.

[0063] The quantity and type of fiber junctions, fiber weave, pattern, and material type influence
various sling properties or characteristics. Non-mesh sling configurations are also included within
the scope of the invention. As another example, not intended to be limiting, the mesh may be
woven polypropylene monofilament, knitted with a warp tricot. The stitch count may be 27.5

courses/inch (+ or — 2 courses ) and 13 wales/inch (+ or — 2 wales). The thickness of this example

15 0.024 inches.
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[0064] In another embodiment the sling material may have one or more substances associated
therewith through a process such as coating. Examples of appropriate substances include, without
limitation, drugs, hormones, antibiotics, antimicrobial substances, dyes, silicone elastomers,
polyurethanes, radiopaque filaments or substances, anti-bacterial substances, chemicals or agents,
including any combinations thereof. The substances may be used to enhance treatment effects,
reduce potential sling rejection by the body, reduce the chances of tissue erosion, enhance
visualization, indicate proper sling orientation, resist infection or other effects. For example, the
sling may be coated by the process described 1n U.S. Pat. Nos. 5,624,704; 5,756,145; 5,853,745;
5,902,283 and 6,162,487 (the entire contents of which are hereby incorporated by reference).

[0065] Figure 1 illustrates a sling assembly comprising sling 42 and sheath 44 that are made of
biocompatible materials having sufficient strength and structural integrity to withstand the various
forces exerted upon these components during an implant procedure and/or following implantation

within a patient.

[0066] Preferably, the overall dimensions of the sling assembly 46, including insertion sheath 44
and sling 42 are sufficient to extend from an abdominal incision, to an undersurface ot the urethra
and back to another abdominal incision with additional size to account for the imprecision
associated with the range of human anatomy sizes. In a preferred embodiment, the sheath length
of the assembly of the present invention i1s approximately within the range of 52.0 cm to 58.5 cm
(20.5 inches to 23.0 inches), sheath width 1s approximately within the range of 1.0 cm to 1.63 cm
(0.482 inch to 0.642 inch) and sheath material thickness 1s approximately within the range ot 0.127
mm to 0.203 mm (0.005 inch to 0.008 inch), respectively. The associated sling 42 has a length,
width and thickness approximately within the range of 40 cm to 51 cm (15.7 inches to 20.1
inches), 1.0 cm to 1.2 cm (0.394 inch to 0.472 inch) and 0.508 mm to 0.711 mm (0.020 inch to

0.028 inch), respectively.

[0067] The sling 42 of the present invention can be implanted without the need for bone screws.
Upon implantation, a portion of the sling 42 is passed and/or woven through various layers of

abdominal/pelvic tissue.

[0068] The sling 42 is designed to remain within the body of a patient as an implant for a
predetermined therapeutically effective amount of time. The sling may be non-absorbable,
absorbable or resorbable, including any combinations of these matenal properties, depending on

the desired treatment. The general characteristics of the sling material and design should be such

-10-



CA 02434461 2003-07-09
WO 02/058562 PCT/US01/49578

as to withstand the various forces exerted upon it during implantation (for example, frictional
forces associated with tissue resistance) and after implantation (for example, increased abdominal

or bladder pressure caused by a stress event).

[0069] The precise, final location of the sling 42 will depend on a variety of factors including the
particular surgical procedure(s) performed, and any preconditions of the patient such as scar tissue
or previous surgeries. For example, it may be preferred to place the sling 42 1n close proximity to,

but not in contact with, a mid portion of the urethra to treat incontinence.

[0070] According to one embodiment, the sling may include a protective sheath 44 (see figure 1).
The sheath 44 is used during insertion of the strip 42. After the sling 42 1s implanted, the sheath
44 is removed and discarded. Preferably, the protective sheath 44 1s constructed of a matenal that
affords visual examination of the implantable sling material 42 and that affords convenient passage

of the assembly 46 through tissue of the patient.

[0071] In a preferred embodiment, the sheath 44 is made of polyethylene. Other materials
including, without limitation, polypropylene, nylon, polyester or Teflon may also be used to
construct the sheath 44. The sheath material should be flexible and provide sufficient structural
integrity to withstand the various forces exerted on the sheath 44 throughout the sling delivery
procedure. In general, the sheath 44 is configured to have sufficient flexibility to facilitate user
manipulation and adequate structural strength to withstand the various forces applied to the sheath
44 during delivery and/or positioning of the sling assembly 46. It should also conveniently
separate from the sling material 42 after the sling 42 1s implanted without materially changing the

position of the sling 42.

[0072] The sheath 44 may comprise two elongate, separable sections. Optionally, portions of the
sheath 44 may detachably and telescopically overlap near the middle portion of the sling. In
addition to resisting sling exposure and contamination, the overlapping section may also be used as
a visual indicator for the practitioner or user of the device. Additionally, orientation indicia (not
shown) may be placed on the overlapping portion to indicate proper orientation of the sling
relative to the urethra. Alternatively, other configurations of the sheath 44 are within the scope of
the present invention. In particular, the sheath may be unitary as opposed to telescoping with

perforations, slits, holes, scores or tear lines designed to allow separation and removal of the

sheath 44.
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[007 3] During sheath removal, the first section and the second section of the sheath are slid off
the sling 42 by pulling each end of the sheath 44 away from the middle portion of the sling
assembly 46. Removal of the sheath 44 causes separation of the overlapping sheath sections,
thereby exposing the sling 42. In addition, the smooth outer surface of the sheath 44 provides a
relatively frictionless surface to facilitate passage of the sheath 44 through the various tissues. The
relatively frictionless motion also avoids disturbing the position of the sling 42 relative to the

anatomy of the patient.

[0074] In another embodiment of the invention, the sheath 44, or a portion thereof, is associated
with one or more substances including those substances 1dentified with respect to sling 42. The
substances may be used to enhance sheath removal, identify twists along the sheath 44 (and
thereby indicate proper sling orientation), indicate cutting/separation points, indicate center-point,
resist infection or provide other desirable effects. For example, a first surface of the sheath 44 may
include indicia that should lie opposite the urethra or bladder neck to ensure proper sling
orientation. Thus, the indicia provide the practitioner/surgeon with a visual indicator to aid in

properly orienting the sling assembly 46, and ultimately the sling 42, within the patient.

[0075] In another aspect, the present invention comprises a coupler (e.g. 54, Figure 1) for use in a
surgical sling procedure. Referring to Figures 2 through 8, the coupler 54 comprises a body
portion having first end portion 56 and second end portion 52 opposite the first end portion 56.
The first end portion 56 has surfaces for receiving the insertion end of a needle (e.g. end 58 of
needle 60). The coupler also includes an internal passageway with structure for connecting the

needle 60 to the coupler 54.

[0076] Referring to Figure 16, the coupler 54 is attached to the insertion end 58 of needle 60 after
the end 58 emerges from a vaginal incision 404. The connection between the needle 60 and the
coupler 58 is accomplished quickly by pushing the coupler onto the end of the needle in a
substantially axial fashion. As used herein, when 1t 1s said that the needle and coupler are moved
together in a substantially axial fashion, it 1s meant that the motion 1s substantially linear with
slight curvatures being with the scope of the invention. Preferably, the motion is substantially
parallel with the axis of the coupler, taking into account that the coupler and/or needle may have a
slightly curved axis. Connecting the needle and coupler 1n a substantially axial fashion, as
opposed to articles that connect by being screwed together, 1s believed to be less distracting and
more convenient for a surgeon. This motion is also believed to be less likely to cause the needle to

deflect and damage tissue.
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[0077] The force required to connect the coupler 54 to the needle 60 should be relatively small to
avoid distracting the surgeon. By relatively small, it 1s meant that the force required to connect the

needle and coupler should not unduly tax the strength of a majority of people.

[0078] Preferably, there is a tactile sensation when the coupler 54 is fully seated on the needle
60. The tactile sensation signals the surgeon that the needle 60 may be pulled upward through the
body without separating from the coupler 54.

[0079] The second end portion 52 of the coupler 54 has sling association structure for associating
the article with a sling or another needle (see Figure 21). The sling association structure may

comprise a hole 90 and a portion of internal passageway 96 near end 52.

[0080] Preferably, the coupler 54 comprises a dilator that dilates a track for ease of sling
introduction and positioning within the patient. End 58 of the needle 60 1s preferably keyed to
allow for convenient, secure attachment of the needle 60 relative to the coupler 54. In a preferred

embodiment, the key feature resists rotation of the coupler 54 relative to the needle 60.

[0081] The assembly preferably includes two couplers. The coupler 54 atraumatically creates
and/or expands the passageway through the tissues for sling assembly delivery. The coupler 54 is
preferably short relative to a needle 60 for ease of passage of the assembly and to reduce the
overall amount of tissue that is deflected at one time. Preterably, the coupler is less than 2.5
inches in length, and more preferably, it 1s less than 1.5 inches in length. The maximum radius of
a coupler 54 is preferably less than 10 mm, more preferably less than 7.5 mm, even more
preferably less than 5 mm. The tip of the coupler 54 is preferably blunt, as, in preferred
embodiments, the leading tip of the coupler 54 will pass through tissue that has already been

pierced by a needle 60.

[0082] The coupler 54 may be made from a variety of biocompatible and sterilizable materials
including, without limitation, acetal, polypropylene, Delrnn®, Acrylonitrile-Butadiene-Styrene

(ABS), polyethylene, nylon and any combination of biocompatible materials.

[0083] The coupler 54 preferably includes internal surfaces shaped in a predetermined fashion to
engage or abut complementary surfaces on needle 60. In a preferred embodiment, the needle
connector surfaces afford a permanent atfixation between the coupler 54 and the needie 60. By
“permanent affixation”, it 1s meant that 1t would be very difficult to separate the coupler from the

needle after they have become permanently affixed.
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[0084] After implantation of the sling 42, to separate the sling 42 from the coupler 54/needle 60,
the surgeon cuts an end of the sling 42 as described more fully below. The needle/coupler
attachment surfaces preferably afford quick and convenient attachment of the coupler 54 to the
needle 60 to avoid wasting time in the midst of a surgical procedure. In contrast to focusing on a
tedious or difficult connection of an article protruding from the body and another article, with the
present invention, the surgeon can rapidly and securely attach the needle 60 to coupler 54 simply
by pushing the coupler 54 onto the needle 60 in a substantially axial (preterably linear) fashion.
The attachment is secure to avoid separation of the needle 60 and coupler 54 while the

combination 1s passed through tissue.

[0085] As seen in Figures 1 through 9, the first and second ends 58 and 62 of the needle 60 may
include a keying feature affording secure association between the needle and coupler 54 and/or
sheath assembly 46. In one embodiment, the keying feature comprises a recess 130 and/or square-
shaped portion 126. As previously described, the recess 130 and square-shaped portion 126 are

designed for complementary engagement to the appropriate end of coupler 54.

[0086] The coupler 54 also includes a universal sling association structure (e.g. hole 90) for
associating with a sling. Preferably, the coupler 54 is preattached to the sling 42 and/or sheath 44

(or the combination thereof), particularly if the sling 1s a synthetic matenal.

[0087]Referring to the embodiment of coupler shown in Figures 2 through 8, the coupler 54 may
be approximately 3.1 cm (1.2 inches) in length. The coupler 54 preferably includes a gentle taper
88 near its first end 56. The coupler 1s sized and shaped to provide atraumatic passage through
body tissue. The taper 88 and relatively smooth outer surface of the coupler 54 facilitate
atraumatic passage of the coupler 54 and attached sling assembly 46 through the various tissues of
the patient. The presence of the coupler 54 preterably allows a gentle transition between the
diameter of the needle, to the shape of the coupler, and finally to the sling assembly 46, as opposed
to prior art assemblies, where the structure of the sling assembly abruptly increases the profile of

the needle and thereby the size of the structure that must pass through tissue.

[0088] Preferably, the second end 52 of the coupler 54 associates the coupler with one end of a
sling 42, or sheath 44 or sling assembly 46. The sheath 44 or sling 42 1s preferably attached to the
coupler 54 via a first opening or through-hole 90 located near the second end of the coupler 54. In
this embodiment, the opening 90 could receive a variety of materials, such as fascia, autologous

materials, synthetics, biologic tissues and any other similar tissues, including any combinations.
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[0089] In the embodiment shown in Figure 1, the end portion 48 or 50 of one end of the sheath
44 is threaded through the opening 90 of the coupler 54 and secured to the sheath 44, thereby
forming a loop. The edge portion 48 or 50 may be fastened onto the sheath 44 via ultrasonic
welding, bonding, melting, suturing, sealing or other attachment techniques. Further, as shown in
Figure 2, the end 52 of the coupler 54 preferably includes a cut-away section 94 to provide room to
receive sling assembly material to reduce the overall profile of the sling assembly experienced by
tissue during sling passage. Therefore, when the sheath 1s attached to the cut-away section, the
additional sheath material is not apt to significantly increase the relative thickness, diameter or

profile of the coupler 54.

[0090] Alternatively, for couplers 54 manufactured via some molding techniques, the end of the
sheath 44 may be encased within and secured to the second end 52 of the coupler 54 during the
molding process. In yet another embodiment, the end of the sheath 44 may be fixedly attached
within a longitudinal slot located near the first end 52 of the coupler 44 using an adhesive,

ultrasonic welding or other attachment techniques.

[0091]Referring to Figures 2-6, the first end 56 of the coupler 54 includes a second opening or
through-hole or lumen 96 that extends substantially internally along the longitudinal axis of the

coupler 54. The hole 96 preferably extends the length of the coupler 54.

[0092] The lumen 96 has an internal diameter generally configured for convenient attachment to a
needle 60 or similar sling-delivery device. In one embodiment, the internal diameter of the second
opening 96 of the coupler 54 is approximately within the range of 0.239 cm to 0.318 cm (0.094
inch to 0.125 inch). A shoulder 98 located on the surface 100 of the second opening 96 of the
coupler 54 and a complementary mating recess located on the surface of the first end of the needie
60 securely and permanently attach or lock the coupler 54 and needle 60 together. Once the needle
60 1s inserted into the coupler 54, they are preferably not separated thereafter. After the sling 42 1s
implanted, the connected needle 60 and coupler 54 are removed from the sling by cutting an end of
the sling as described in greater detail below. Preferable, the needle 60 and coupler 54 are

discarded after the surgical procedure.

[0093] One or more longitudinal slots 102 located on the outer surface of the coupler 54 and in
communication with the second opening 96 allow the wall of the coupler 54 to expand in a radially
outward direction when the first end of the needle 60 is inserted into the second opening 96 of the

coupler 54. When the shoulder 98 of the coupler 54 passes the recess of the needle 60, the wall of
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the coupler 54 collapses around the needle 60 as the shoulder 98 seats into the recess, thereby

securing the coupler 54 on the needle 60 and blocking separation of the coupler 54 and needle 60.

[0094] Although the invention has been described in terms of a shoulder 98 and mating recess,
alternative coupler-needle attachment mechanisms such as bumps, grooves, slots, wedges, detents

and other mechanisms are also included within the scope of the claimed invention.

[0095] The coupler 54 preferably includes one or more relief ports 104 to facilitate convenient
needle connection. The relief ports 104 may be formed at the ends of the longitudinal slots 102 or
at various high-resistance locations along the coupler 54. The relief ports 104 decrease the rigidity
or resistance of radially outward expansion of the coupler wall and reduce the amount of force
required to insert or securely attach the needle 60 to the coupler 54. The relief ports contribute to a
desired reduction in the force required to insert the needle into the coupler 54. In yet another
embodiment, superficial bands or rings, arc-shaped slots, superficial grooves or other mechanisms

may provide improved expansion or attachment characteristics.

[0096] A portion of the coupler 54 includes a taper 88 having a decreasing profile toward the
second end 56 of the coupler 54. The taper 88 preferably gently cams tissue out of the path of the
sling assembly 46 as the sling assembly 1s inserted in the body. The taper 88 1s also sized and
shaped to reduce the amount of friction or resistance as the device 1s drawn through the tissues of
the patient. The amount of force required to manipulate the device through the tissues is thereby
reduced. This in turn provides the user of the assembly with additional control over device
insertion and maneuverability through tissue and within the patient. In addition to tapered profiles,
other coupler profiles such as conical, flared, frusto-conical, pyramid-shaped, elliptical or other
applicable profiles may also be used. Overall, the profile of the coupler 54 1s preferably
configured to provide easy dilation of the tissue to accommodate smooth passage of the sling
42/sling assembly 46 and subsequent collapse of the surrounding tissue to securely anchor the

sling 42 into the tissue (after sheath removal).

[0097] The assembly of the present invention optionally includes handles 64. The handles may
have any of the structure and features described in U.S. Patent Application No. 09/917,443 filed

July 27, 2001 (the entire contents of which are herein incorporated by reference).

[0098] Instead of a hole 90 in the coupler 54, another mechanism may be utilized to connect a

coupler 54 to a surgical sling material, sheath or sling assembly.
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[0099] Other accessories may also optionally be included in a kit according to the present
invention. For example, a surgical drape specifically designed for urological procedures such as a
sling procedure may be included in a kit of the present invention. Such a drape is disclosed in U.S.
Pat. Appl. No. 09/749,254, filed December 27, 2001 (the entire contents incorporated herein by
reference). Alternatively, an article for objectively setting tension of the device, such as those

described in U.S. Pat. Application No. 09/968,239, filed October 1, 2001 (the entire contents of

which are incorporated by reference) may be included 1n the kit.

[00100] The kits according to the present invention preferably include at least two needles.
Two or more needles reduce the need to reuse a needle at a different location with a patient,
thereby eliminating cross contamination issues. Additional needles, handles, couplers and other
elements may also be included for surgical convenience, for avoidance of contamination from one
portion of the body to another, for ease of manutacturing or sterilization or for surgical

requirements.

[00101] The individual elements of the kits of the present invention may be packaged
 together, separately or in subassemblies depending on a variety of factors such as shelf life and
sterilization requirements. They may be assembled at the manufacturing location or at the
healthcare location. Any suitable sterilization procedure may be utilized to sterilize the contents of
a kit. Suitable sterilization techniques include, but are not limited to steam, ethylene oxide,

electron beam, vapor (e.g. hydrogen peroxide or peracetic acid), or plasma procedures.
[00102] Example 1: Needle/Coupler

[00103] A needle as shown in Figures 9 and 10 was constructed from 316 stainless steel. A
coupler as shown 1n Figures 2 through 6 and 8 was 1njection molded from acetal (Texapol 5209).

Table A lists some of the measurements of the various features.

[00104] Table A

Reference Character in | Ffigu-res N Length (inches) )
D N 1.195 B
Yy ] 031 ]

- C - o 235 D
A T 139 _M_—_—I
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230

645

8.680

515

025

0.13

|
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[00105] Various additional construction details of the coupler and needle are disclosed in U.S.
Provisional Patent Application Attorney Docket No. AMS-032P, filed November 20, 2001,
entitled, “Sling Assembly Articles”, Inventors: Gary Rochleau, Johann (Hans) Neisz and Gary

Nachreiner (the entire contents of which are expressly incorporated by reference herein).

[00106] Example 2 Insertion/Separation Force

[00107] Figures 10 and 11 are schematic illustrations of test equipment used to record
Separation Forces and Insertion Forces for a needle and couplers. Ten sterilized and aged
couplers were provided in accordance with Example 1. A new coupler was used for each Insertion
Force/Separation Force test. A single needle was constructed in accordance with Example 1. The

needle was used for each Insertion Force/Separation Force test.

[00108] The test equipment included an Instron, 2001b Load cell, Torque Meter device. To
obtain the Insertion Force, the needle was loaded into the load cell in the Instron device. The
coupler was loaded into a holding fixture (see Figure 11). The fixture was clamped into the lower
air grip of the Instron device. The needle was lowered down and inserted into the coupler to align
the needle and coupler but not to induce a load. The needle was then inserted substantially in the
direction of the arrow in Figure 11 at a rate of 0.5 in/sec into the coupler until it locked onto the

coupler. The Insertion Force was then recorded.

[00109] To obtain the Separation Force measurement, the needle was pulled out of the coupler

in the direction of the arrow in Figure 12 at a rate of 0.5 in/sec. The Separation Force was then

recorded.
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[00110] The data for the Separation Force and the Insertion Force is recorded in Table B.

Table B
Needle/Coup]-er - Ngdle/Couaer -
Insertion Force (1bs.) Separation Force (1bs.) |
7.95 B 3350
7.74 ] 31.74
o 528 D 3559
6.89 - 32.33 B
5.32 ' B 29.57 -
9.53 30.82
) 617 . 30.93 T
~ 8.86 ] 30.86
7.58 34.40 o
- 6.96 ’ 29.52

[00111] An analysis of the data of Table B is provided in Table C.

Table C
o Needle Cal-}_)ler Insertion | Needle Coupler Separation |
Force (Ibs.) Force (1bs.)
Average | 7.229 31.926 “;
| Standard —— 1.400 | 2025
Mimimum | 5.278 20520 |
Maximum - 9.530 35.590 o
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[00112] The results show that the Insertion Force is sufficiently low to make the
needle/coupler attachment easy and convenient for almost every user, regardless of the
individual’s strength. Additionally, the separation force 1s extremely high to resist undesired

separation of the coupler and needle.

[00113] A cadaver study was also conducted to study the force required to pull a coupler
through tissue. This was determined using a Chatillon force measurement device on a needle
assembly and pulling the coupler through tissue. In this test, the force on the coupler was found to
be 11 Ibs. Additional tests in animal tissues supported the belief that the force on the coupler as it
moves through tissue is between about 3 and about 12 pounds. As a result, the Separation Force of

this example 1s within desired limats.

[00114] Examples of Attachment Procedures

[00115] Several methods are contemplated herein. Procedures that address problems other
than incontinence (e.g. cystocele, enterocele or prolapse) are also contemplated alone or 1n
conjunction with the present invention. Further, the term “urethra,” with respect to sling
positioning, is used for brevity and reader convenience. It should be noted that the present
invention is particularly suitable for placing a sling 1n a therapeutically effective position. The
method may be utilized to support a variety of structures at different anatomical locations. As

such, the terms “target site,” “bladder”, “urethro-vesical juncture™, “vaginal vault”, *U-V juncture”

and “bladder neck” are also included within the scope of the present invention.

[00116]  The present invention includes surgical procedures that utilize the novel surgical
instruments and articles described above. The present invention also includes improved surgical

sling procedures.

[00117] The present invention preferably utilizes a suprapubic approach, at least initially. A
suprapubic approach affords greater control over the end of a needle to avoid areas with sensitive
vascular structures and the obturator nerves. Further the heightened control associated with a

caudad passage 1s believed to avoid injury to bowel tissue.

[00118]  Referring now to figures 13 through 20, a preferred embodiment of surgical
procedure 1s disclosed. Initially, the patient 1s placed under local, spinal or general anesthesia. A
small transverse incision 404 1s made in the anterior vaginal wall 20 of a female patient followed

by a transurethral dissection. Two small transverse suprapubic abdominal stab incisions 400 are
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also made near the back of the pubic bone (e.g. each about 1 cm from the midline, or alternatively,
one large incision may be made) to allow for needle entry. Optionally, two paraurethral
dissections (incisions next to the urethra) lateral to the midline may be created to allow the

surgeon’s finger to meet the end 58 of the needle 60 during the procedure.

[00119] A handle 64 may optionally be used. Alternatively, the needle 60 can be used alone,
without the handle 64. Figure 13 shows the end 58 of needle 60 just passing an abdominal incision
400. Preferably, after the end 58 of the needle 60 passes the suprapubic abdominal incision 400,
the surgeon seeks to encounter resistance associated with the posterior portion of the patient’s
pubic bone 402 with the end 58 of the needle 60 to controllably move the end 58 of the needle
toward the vaginal incision 404 and to help avoid damaging structures such as the urethra and
bladder of the patient. The end 58 of the needle 60 is used to 1dentify the location of the pubic
bone 402. The surgeon exploits the resistance provided by the pubic bone 402 to controllably pass
the end of the needle 58. This approach is preferred as 1t helps keep the needle 60 away from

major pelvic vessels, nerves and anatomical structures such as the urethra, bowels and bladder.

[00120] Figure 14 illustrates the end of the needle as it just passes the suprapubic incision.
Figure 15 illustrates the needle 60 as the surgeon begins to experience the tactile feel of the
resistance provided in part by the posterior portion of the pubic bone 402. Figure 15 shows the
needle 60 as it passes in proximity to the posterior surface of the pubic bone 402 which continues

to operate as an anatomical guide for the surgeon as the needle end 58 approaches vaginal incision

404 (see Figure 16).

[00121] Figure 16 illustrates the needle as it passes out of a vaginal incision 404. Optionally,
with the index finger of a hand, the surgeon may meet the end 58 of the needle via the paraurethral
dissection. The surgeon’s finger may be delicately placed adjacent endopelvic fascia of the patient
and used to guide the needle 60 through the relatively tough endopelvic fascia and into the vaginal
incision 404. This helps the surgeon keep away from structures such as the bladder, urethra and

other sensitive tissue.

[00122] The small diameter and curvature of the needles 60 help to provide precise passage of
the needles 60 to the vaginal incision 404. In addition, this needle configuration creates a
minimally invasive pathway through tissue extending between the abdominal wall and pubic

space, thereby reducing the risk of perforating the bowel and/or blood vessels and nerves located
lateral to the bladder 14.
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[00123]  The steps described above are preferably repeated as needed for a second needle 60
on the other side of the urethra 16. Once both needles are placed, surgeons typically perform a
cystoscopy to ensure that the bladder is not punctured before implanting the sling. A cystoscopy
confirms the integrity of the bladder 14 and urethra 16 or recognizes a bladder perforation.

[00124] Figure 17 is a perspective view of a sling associated with two needles 60. Adapters
(e.g. couplers 54) are pushed onto the ends 58 of needles 60 as shown in Figure 17. The couplers
54 are preferably snapped irreversibly into place for a secure connection. Next, if a synthetic sling
assembly (such as the sling assembly of Figure 1) 1s used, the plastic sheath 44 1s oriented so that
the optional center orientation indicia (e.g. a blue mark) is facing away from the surgical field,

toward the surgeon

[00125]  After the couplers 54 are attached to the needles 60, the sling assembly 46 is properly
oriented so that the sling assembly 46 1s not twisted when attached to the couplers 54. Once the
couplers 54 are securely attached, the needles are pulled up through the suprapubic incisions,
taking care to avoid contact with sensitive tissue. The shing is then clamped with surgical clamps
(not shown). During this portion of the process, the attached couplers 54 and sling assembly 46
are atraumatically pulled up through the needle paths, advancing the sling assembly 46 adjacent to
and looped beneath the urethra 16 or target site. A portion of each end of the sling assembly 46
extending beyond the suprapubic incisions 400 is clamped and then cut to release the needles 60

and attached couplers 54.

[00126]  The sling is placed in a therapeutically effective position. The precise anatomical
position will depend upon a variety of factors including the type and degree of anatomical damage
or insufficiency, whether the sling procedure 1s combined with other procedures and other surgeon
decisions. Typically, the sling 1s placed midurethra, without tension, but in position to support the
midurethra. Alternatively, the sling could be placed to support the bladder neck and/or UV

junction.

[00127] Once the sling assembly 46 is carefully positioned under the midurethra or target site
to provide sufficient support to the target site, the overlapping portion of the sheath 44 located near
the center of the sling assembly 46 and optional member 66 (i.e. tensioning filament) may then be
used to center and properly position the sling assembly 46 under the midurethra. The sheath 44 1s

then removed.
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[00128] Figure 18 shows the sling being tightened during the surgical procedure. Sling
tension may be tightened by placing a device, such as a clamp, across one or both ends of the sling
42, suprapubically. Generally, the surgeon grasps the mesh adjacent the suprapubic mncision 400
and pulls upward to increase the degree of tightness of the mesh. Figure 18 shows the sling after

the couplers have been cut off, but prior to final trimming.

[00129]  After the couplers 54 are trimmed off, the plastic sheath 44 is removed from the
sling mesh 42 by pulling up on both sides of the sheath 44, preterably one at a time. Optionally, to
avoid overtightening the sling mesh 42 while removing the sheath 44, a forceps or other blunt

instrument may be placed between the sling and the urethra. The forceps or other blunt instrument

may be used to help establish a tension free aspect of the sling.

[0100] In another embodiment of the invention, shown with reference to Figure 21, a method
includes the steps of: providing at least one suprapubic or abdominal needle 602 with a relatively
small diameter (e.g. less than 4 mm), and at least one sling associated needle 604, a sling 610
attached to the sling associated needle 604, and an adapter (e.g. coupler 54) having sling associated
needle receiving surfaces (e.g. an end of innerpassageway 96 near the end of the coupler having
hole 90) for receiving the end of the sling associated needle 604. For example, the sling associated

needle 604 and sling 610 may comprise a TVT needle and sling available from Ethicon of New

Jersey.

[0101] The method includes the steps of creating at least one vaginal incision 404, creating at
least one suprapubic incision 400, and initially passing the suprapubic needle 602 through the
suprapubic incision 400 and then through the vaginal incision 404, and connecting the adapter 54

to the needle 602 in a substantially axial fashion.

[0102] After being attached to a coupler, needles 604 are initially passed through vaginal incision
404 and toward one of the suprapubic incisions 400. While inserting the needles 604 initially
through the vagina is not preferred, it 1s within the scope of the present invention, as some
surgeons may prefer this approach due to previous surgical training, custom or personal

preference. The method includes the step of placing the end of the sling associated needle 604 in
an end of the coupler 54, and then moving the sling associated needle 604 from the vaginal
incision 404 to the suprapubic incision 400 with at least the guidance of the suprapubic needle 602
to implant the sling 610. Handle 620 may be connected to a sling attachment end of needle 604 for
this purpose. Guiding the end of the large sling associated needle 604 in this fashion 1s believed to
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help avoid contact between the sharp tip of needle 604 and sensitive structures such as obturator
nerves, and vascular structures such as the supertficial epigastric vessel, the inferior epigastric
vessel, the external iliac artery and the obturator. Optionally, the coupler and sling associated
needle 604 may include complementary engagement surfaces for securely attaching the needle 604

to the coupler 54 (and hence to the needle 602).

[00130] Although the invention has been described in terms of particular embodiments and
applications, one of ordinary skill in the art, in light of this teaching, can generate additiona_l
embodiments and modifications without departing from the spirit of or exceeding the scope of the
claimed invention. Accordingly, it is to be understood that the drawings and descriptions herein
are proffered by way of example to facilitate comprehension of the invention and should not be

construed to limit the scope thereof.
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What is claimed is:

1. A coupler for use in an incontinence procedure that utilizes a sling and an elongate

needle, the needle having an insertion end, the coupler comprising

an elongate body having an axis,
a first end comprising first engagement means, and

a second end comprising second engagement means,

ﬁwd{-pﬁmimeu@

said first engageméht means being adapted for securely/ connecting the coupler to the Z~>
insertion end of the needle by movement o£f the first end of the coupler and the insertion end of
axa : '
the needle together in a substantially linear fashion. V ithout VU'M*{‘: on.,

2. A coupler accordinig to claim 1 wherein after the needle is connected to the coupler, the

connected coupler and needle have a Separation Force of at least about fifteen pounds.

3. A coupler according to claim 1 or 2 wherein the Insertion Force to connect the needle

to the coupler is no more than about fifteen pounds.

4. A coupler according to claim 1, 2 or 3 wherein said first engagement means of the

coupler includes an internal passageway for receiving the insertion end of the needle,

the internal passageway having a shoulder portion that is sized and shaped to at least abut
a complementary structure in a recessed portion of the needle to resist separation of the needle

and coupler.

5. A coupler according to any of claim 1 to 4 wherein the second engagement means

comprises surfaces for associating with a second needle.

6. A coupler according to any of claims 1 to 5 wherein the second engagement means is
adapted to be associated with at least one of a sling, a suture, a sling assembly, or an insertion

sheath.

{ a COW}a(éM&'m#a(j matins Shuctare at ﬂ:e>
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7. An assembly for treating incontinence comprising:

an elongate needle that is sized and shaped to be initially inserted through an abdominal
incision and to then emerge from a vaginal incision, the needle having an insertion end and an end

r opposite the insertion end, a sling and a coupler according to claim 1.

8. An assembly according to claim 7 wherein after the needle is connected to the coupler,

the assembly has a Separation Force of at least about fifteen pounds.

9. An assembly according to claim 8 wherein after the needle is connected to the coupler,

the assembly has a Separation Force of at least about thirty pounds.

e

10. An assembly according to claim 7, 8 or 9 wherein, the assembly has an Insertion

Force of no more than about fifteen pounds.

11. An assembly according to claim 10 wherein, the assembly has an Insertion Force of no

more than about ten pounds.

12. An assembly according to claim 11 wherein, the assembly has an Insertion Force of no

more than about eight pounds.

13. An assembly according to any of claims 7 to 12 wherein the sling includes an

insertion sheath and the second end of the coupler 1s attached to the sheath.

14. An assembly according to any of claims 1 to 13 wherein the tip of the insertion end of

the needle is substantially blunt.

15. A method of treating incontinence in a female patient comprising the steps of:

providing a synthetic surgical mesh having first and second ends and a plurality of holes

that are sized and shaped to afford tissue ingrowth, and a removable synthetic insertion sheath

associated with the surgical mesh,

providing a needle that is sized and shaped to be initially inserted through a suprapubic

incision and to then emerge from a vaginal incision, the needle having an insertion end and an end

opposite the insertion end,

providing a coupler having an axis, the coupler having a first end and a second end with

~ surfaces for conveniently and securely connecting the coupler to the insertion end of the needle,

Ny 27
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creating at least one vaginal incision,

creating at least one suprapubic incision,

passing the leading end of the needle imitially thrpugh the suprapubic incision and then

through the vaginal incision,

then connecting the coupler to the needle by moving the coupler and insertion end of the

needle together while the insertion end of the needle protrudes from the vaginal incision,

implanting the sling by moving the leading end of the needle from the vaginal incision

toward the suprapubic incision, and
then removing the synthetic insertion'sheath.

16. A method according to claim 15 wherein the step of connecting the coupler to the

needle by moving the coupler and insertion end of the needle includes the step of:

pushing the coupler onto the insertion end of the needle together in a substantially axial

fashion with an Insertion Force of less than about fifteen pounds.

17. A method according to claim 16 further including the step of connecting the first end

of the coupler to a second needle that 1s attached to the surgical mesh and insertion sheath.
18. A method of treating incontinence in a female patient comprising the steps of:

providing a first needle that 1s sized and shaped to be initially inserted through an
abdominal incision and to then emerge from a vaginal incision, the needle having an insertion end

and an end opposite the insertion end,

providing a coupler having an axis, the coupler having a first end and a second end with

surfaces for conveniently and securely connecting the coupler to the insertion end of the needle,

providing a second needle that is sized and shaped to be initially inserted through a vaginal
incision and to then emerge from an abdomunal incision; the second needle being attached to a
synthetic surgical mesh having first and second ends and a plurality of holes that are sized and
shaped to afford tissue ingrowth, and a removable synthetic insertion sheath associated with the

surgical mesh,
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R, »

;o | creating at least one vaginal incision,
creating at least one abdominal incision,

initially passing the first needle through the abdominal incision and then through the

vaginal 1ncision,
connecting the second end of the coupler to the insertion end of the first needle,

connecting the first end of the coupler to the second needle; and

‘guiding the second needle from the vaginal incision to the abdominal incision with the first

needle to implant the sling.

AMENDED SHEET




CA 02434461 2003-07-09
WO 02/058562 PCT/US01/49578

1/18



CA 02434461 2003-07-09
WO 02/058562 PCT/US01/49578

54
516 102 y/ 00
——=)
\,

= / (52

2/15



CA 02434461 2003-07-09
WO 02/058562 PCT/US01/49578

72722277 PR

ﬂO‘."T—-.!‘/I

--'III,,I,/////7 / ? 7 ‘.'/ /
i /AN 2722200 22,

54 52
o i’ ' 44,46
f 91
! %f

i : N

S NN e
2,
L

2

A 77

Fig. 8

3/15



CA 02434461 2003-07-09
WO 02/058562 PCT/US01/49578

4/15



CA 02434461 2003-07-09

WO 02/058562 PCT/US01/49578
S
T et
—{ QP
O

5/15



CA 02434461 2003-07-09
WO 02/058562 PCT/US01/49578

|

AT |

H

G

6/15






PCT/US01/49578

WO 0







PCT/US01/49578

WO 0




CA 02434461 2003-07-09

PCT/US01/49578

WO 02/058562

11/15



CA 02434461 2003-07-09
WO 02/058562 PCT/US01/49578

0¢
91
)%

14017

00v

QT ‘ST g

¢OPp

12/15



CA 02434461 2003-07-09

PCT/US01/49578

WO 02/058562

13/15



CA 02434461 2003-07-09

PCT/US01/49578

WO 02/058562

14/15



CA 02434461 2003-07-09

PCT/US01/49578

WO 02/058562

15/15






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - abstract drawing

