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Pelvic Floor Treatments and Related Tools and Implants

PRIORITY CLAIM

This application claims priority to United States Provisional Patent

Application having serial number 60/952,4 11, filed on July 27, 2007, titled PELVIC

FLOOR TREATMENTS AND ASSOCIATED IMPLANTS; and United States

Provisional Patent Application having serial number 61/012,260, filed on December

7, 2007, titled PELVIC FLOOR TREATMENTS AND ASSOCIATED

IMPLANTS.

FIELD OF THE INVENTION

The invention relates to apparatus and methods for treating pelvic conditions

by use of a pelvic implant to support pelvic tissue. The pelvic conditions include

conditions of the female or male anatomy, and specifically include treatments of

female or male urinary and fecal incontinence, and treatment of female vaginal

prolapse conditions including enterocele, rectocele, cystocele, vault prolapse,

conditions of the pelvic floor, and any of these conditions in combination. Particular

examples of articles and tools described herein include: surgical implants that

support pelvic tissue and that are adjustable in terms of their length or tension,

during or after being implanted; implants having certain general and specific types

of tissue fixation devices, adjusting engagements, or designs (e.g., shapes) that allow

placement of extension portions a desired pelvic locations; and tools having various

configurations.

BACKGROUND

Pelvic prolapse, including vaginal prolapse, can be caused by the weakening

or breakdown of various parts of the pelvic support system, such as the pelvic floor

or tissue surrounding the vagina. Due to the lack of support, structures such as the

uterus, rectum, bladder, urethra, small intestine, or vagina, may begin to fall out of

their normal positions. Prolapse may cause pelvic discomfort and may affect bodily

functions such as urination and defecation.

Pelvic prolapse conditions can be treated by various surgical and non¬

surgical methods. Non-surgical treatments for vaginal prolapse include pelvic

muscle exercises, estrogen supplementation, and vaginal pessaries. The Perigee®



system, developed by American Medical Systems located in Minnetonka,

Minnesota, is a surgical technique for the repair of anterior vaginal prolapse.

Additionally, the Apogee® system, developed by American Medical Systems

located in Minnetonka, Minnesota, is a surgical technique for the repair of vaginal

vault prolapse and posterior prolapse.

SUMMARY

In some prolapse surgical techniques, it is desirable to attach the repair

material to the ischial spine for more natural support. However, ischial spine

attachment is not easily achieved, due to the shallowness of surrounding soft tissue.

Another obstacle is the accumulation of tissue into fixation elements, clogging the

inside and impeding translational movement. Furthermore, fixation elements are

small and not easily managed. The present invention includes teachings to achieve

ischial spine support, tools for soft tissue fixation, measures to minimize tissue

accumulation in adjusting element s (e.g., grommets or "eyelets"), and concepts for

the delivery of fixation elements.

The present disclosure identifies pelvic implants, components of implants,

related devices, systems and kits containing these, and methods of using these for

treating pelvic conditions such as incontinence (various forms such as fecal

incontinence, stress urinary incontinence, urge incontinence, mixed incontinence,

etc.), vaginal prolapse (including various forms such as enterocele, cystocele,

rectocele, apical or vault prolapse, uterine descent, etc.), conditions of the pelvic

floor and result from weakness or trauma of pelvic floor muscles such as the levator

("levator ani") or coccygeus muscle (collectively the pelvic floor), and other

conditions caused by muscle and ligament weakness.

Exemplary methods can involve treatment of vaginal prolapse, including

anterior prolapse, posterior prolapse, or vault prolapse. A method can be

transvaginal, involving a single incision in the vaginal tissue, with no external

incision.

Certain methods can provide for Level 1 support of the vaginal apex in

combination with Level 2 support of medial vaginal sidewall tissue. In terms of

vaginal prolapse, Level 1 vaginal tissue support relates to support of the top portion,

or "apex" of the vagina. This section of tissue is naturally supported by the cardinal



ligament that goes laterally to the ischial spine and crosses over medially to the

sacrospinous ligament, and also by the uterosacral ligament that anchors into the

sacrum. Level 2 support of vaginal tissue is support of tissue of the mid section of

the vagina, below the bladder. This tissue is partially supported by the cardinal

ligament but is predominantly supported by lateral fascial attachments to the arcus

tendineus or white line. Level 3 support is that of the front end (sometimes referred

to as the "distal" section) of the vagina right under the urethra. Natural support

includes lateral fascial attachments that anchor into the obturator internus muscle.

One method that can provide a combination of Level 1 and Level 2 support,

can involve contacting vaginal sidewall tissue to an arcus tendineus, optionally by

placing a segment (e.g., mesh) of implant between tissue of the arcus tendineus and

tissue of the vaginal sidewalls. Alternate methods can involve an implant that

includes a scaffold portion that extends from a posterior location of the implant to a

location at a mid-length or an anterior of the implant. The scaffold connects to the

tissue support portion (optionally through an extension portion that extends from a

side of the tissue support portion) and these structures support the mid-portion of the

urethra, e.g., vaginal sidewalls.

Any implants or methods described can involve tissue fasteners that are

designed to secure an implant extension portion or an implant scaffold portion to

soft tissue. These may be in the form of a soft tissue anchor, a self-fixating tip, a

spring-biased fastener that can insert into tissue or that may grasp and hold tissue, a

fastener that includes a male component that engages a female component (e.g.,

within tissue, or may involve extensions (tines or teeth) that can be extended from a

delivery tool to splay laterally into soft tissue.

Implants can include features such as adjusting engagement (one-way or

two-way); combinations of a one-way and a two-way adjusting engagement present

on a single implant segment (e.g., extension portion piece or segment or scaffold

portion piece or segment); scaffold portions as described; multiple pieces. Other

embodiments of implants and methods can involve the use of an extension portion

piece that includes a mesh portion and a non-mesh portion. These implants and

methods may further involve a grommet management tool.



Any implant as described, for use according to any pelvic treatment method,

can be placed within a patient by a tool that includes a pore engagement at a length

of the shaft, which allows control of a segment of implant that is being manipulated

by the tool.

In one aspect, the invention relates to a method for treating vaginal prolapse.

The method includes: providing an implant that includes a tissue support portion and

two or more extension portions; placing the tissue support portion in contact with

vaginal tissue to support the vaginal tissue; extending a posterior extension portion

to engage a sacrospinous ligament, and extending a lateral extension portion to

engage tissue at a region of ischial spine.

In another aspect, the invention relates to a method for treating vaginal

prolapse that includes: providing an implant comprising a tissue support portion and

a two or more extension portions, placing the tissue support portion in contact with

vaginal tissue to support the vaginal tissue, extending a posterior extension portion

to engage a sacrospinous ligament, and extending an anterior extension portion to

engage an obturator foramen.

In another aspect the invention relates to a method for treating vaginal

prolapse with Level 1 and Level 2 support. The method includes: providing an

implant that includes a tissue support portion and two or more extension portions,

placing the tissue support portion in contact with vaginal tissue to support the

vaginal tissue, extending an extension portion to engage a sacrospinous ligament to

provide Level 1 support, and supporting vaginal tissue to provide Level 2 support.

In another aspect the invention relates to a pelvic implant. The pelvic

implant includes: a tissue support portion having an anterior end, a posterior end,

and right and left sides extending between the anterior end and the posterior end; a

first right-side extension portion extending from the right side of the tissue support

portion and a first left-side extension portion extending from the left side of the

tissue support portion; optionally, a second right-side extension portion extending

from a right side of the tissue support portion and optionally a second left-side

extension portion extending from the left side of the tissue support portion; a right-

side scaffold portion having an anterior end, a posterior end, and a right-side

scaffold length between the anterior end and the posterior end, the anterior end



connected to the tissue support portion or second right-side extension portion, the

right-side scaffold portion being connected to the first right-side extension portion

along the right-side scaffold length, and the distal end includes a tissue fastener; a

left-side scaffold portion having an anterior end, a posterior end, and a left-side

scaffold length between the anterior end and the posterior end, the anterior end

connected to the tissue support portion or second left-side extension portion, the left¬

side scaffold portion being connected to the first left-side extension portion along

the left-side scaffold length, and the distal end includes a tissue fastener.

In another aspect the invention relates to a pelvic implant that includes a

tissue fastener capable of engaging soft tissue of a pelvic region. The tissue fastener

includes spring-biased extensions. The spring-biased extensions include an open

configuration and a closed configuration. The tissue fastener can be contacted with

tissue when placed in an open configuration, and closed to the closed configuration

to grasp the tissue.

In another aspect the invention relates to a pelvic implant that includes a

tissue fastener capable of engaging soft tissue of a pelvic region. The tissue fastener

includes extensions. The extensions include an open configuration and a closed

configuration. The tissue fastener can be contacted with tissue when placed in the

closed configuration, and inserted into tissue to achieve an open configuration

within the tissue.

In another aspect the invention relates to a kit that includes a pelvic implant.

The pelvic implant includes a support portion piece and an extension portion piece.

The extension portion piece includes a mesh portion and a non-mesh portion. The

support portion piece includes an adjusting engagement capable of adjustably

engaging the support portion piece.

In another aspect, the invention relates to an insertion tool that can be used to

place a tissue fastener of a pelvic implant. The insertion tool includes a shaft having

a pore engagement located along a length of the shaft.

In another aspect, the invention relates to an adjusting tool that includes a

shaft and a distal end. The distal end includes a first set of opposing arms. Each set

of arms extends laterally from the distal end of shaft to define a slot.



In another aspect the invention relates to a pelvic implant that includes a

grommet. The grommet includes an aperture and an aperture extension.

In another aspect the invention relates to a pelvic implant that includes a

tissue support portion, a set of two anterior extension portions extending from the

tissue support portion, a set of two lateral extension portions extending from the

tissue support portion, and a set of two posterior extension portions extending from

the tissue support portion. When the tissue support portion is placed to support

tissue of a vagina, the anterior extension portions can be connected to opposing

obturator foramen, the lateral extension portions can be connected to opposing

regions of ischial spine and optionally contacted to tissue of opposing arcus

tendineus, and the posterior extension portions can be connected to opposing

sacrospinous ligaments.

The following patent documents are incorporated herein by reference: US

Patent Publication No. US 2004/0039453 Al; US Patent Publication No. US

2005/0250977 A 1; US Patent Publication No. US 2005/0245787 A 1; US Patent No.

6,652,450; US Patent No. 6,612,977; US Patent No. 6,802,807; US Patent No.

7,048,682; US Patent No. 6,641,525; US Patent No. 6,91 1,003; US Patent No.

7,070,556; US Patent No. 6,354,991; US Patent No. 6,896,651; US Patent No.

6,652,449; US Patent No. 6,862,480; US Patent No. 6,712,772; and PCT

Application Serial No. Unknown, filed June 15, 2007, titled "Surgical Implants,

Tools and Methods for Treating Pelvic Conditions" (Attorney Docket No. AMS-

3419-PCT).

BRIEF DESCRIPTION OF DRAWINGS

Figures IA and IB illustrate embodiments of implants.

Figures 2A and 2B illustrate embodiments of implants and adjusting

engagements.

Figures 3A and 3B illustrate embodiments of implants, tissue fasteners, and

insertion tools.

Figures 4A, 4B, and 4C illustrate embodiments of implants, tissue fasteners,

and insertion tools.

Figures 5A, 5B, and 5C illustrate embodiments of implants, tissue fasteners,

and insertion tools.



Figures 6A, 6B, 6C, and 6D illustrate embodiments of extension portion

pieces and grommet management tools.

Figures 7A, 7B, and 7C illustrate embodiments of insertion tools and

implants.

Figures 8A and 8B illustrate embodiments of adjusting tools.

Figures 9A and 9B illustrate embodiments of adjusting tools.

Figures 1OA and 1OB illustrate embodiments of adjusting tools, adjusting

engagements, implants, and steps of related methods.

Figures 1IA and 1IB illustrate embodiments of implants and related anatomy

for placement of the implants.

Figure 12 illustrates embodiments of implants and related anatomy for

placement of the implants.

Figures 13A, 13B, and 13C illustrate embodiments of implants.

Figures 14 and 15 illustrate embodiments of implants.

Figure 16 illustrates embodiments of adjusting tools, adjusting engagements,

implants, insertion tools, grommet management tools, and any embodiments of

which can be assembled into a kit.

All drawings are schematic, and not to scale.

DETAILED DESCRIPTION

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.

The invention involves surgical instruments, assemblies, and implantable

articles for treating pelvic floor disorders such as fecal or urinary incontinence,

including stress urinary incontinence (SUI), prolapse, etc. According to various

embodiments, a surgical implant can be used to treat a pelvic condition, including

the specific examples of surgically placing a pelvic implant to treat a condition such

as vaginal prolapse or incontinence (male or female). Described are various features

of surgical implants, surgical tools, surgical systems, surgical kits, and surgical

methods useful for installing implants. An implant can be implanted in a male or a

female patient to treat a condition such as urge incontinence; stress urinary

incontinence; mixed incontinence; overflow incontinence; functional incontinence;



fecal incontinence; prolapse (e.g. vaginal or uterine); enterocele (e.g. of the uterus);

rectocele; cystocele; anatomic hypermobility; conditions of the pelvic floor caused

by weakness or trauma of pelvic floor muscles such as the levator ("levator ani") or

coccygeus muscle (collectively the pelvic floor); other conditions caused by muscle

and ligament weakness; and combinations of these.

An implant can include a tissue support portion that can be used to support

pelvic tissue such as the urethra (which includes the bladder neck), bladder, rectum,

vaginal tissue (Level 1, Level 2, Level 3, or combinations of these), pelvic floor

tissue, etc. During use, the tissue support portion is typically placed in contact with

and attached to tissue to be supported, such as by attachment using one or more

sutures. An implant can additionally include one or more extension portion attached

to the tissue support portion, or one or more scaffold portion attached to a tissue

support portion or an extension portion. A tissue fastener or a connector can be

included at an end of an extension or scaffold portion.

The tissue support portion is designed to support a specific type of pelvic

tissue such as the urethra, bladder, or vaginal tissue (anterior, posterior, apical, etc.),

rectum, tissue of the pelvic floor such as levator muscle, etc. The tissue support

portion can be sized and shaped to contact the desired tissue when installed, e.g., as

a "sling" or "hammock," to contact and support pelvic tissue.

Extension portions are pieces of material, generally elongate or otherwise

extended from a tissue support portion, and that are useful to optionally either pass

through or attach to tissue of the pelvic region to thereby provide support for the

tissue support portion and the supported tissue. One or multiple (e.g., one, two, four,

or six) extension portions can extend from a tissue support portion for attachment to

tissue in the pelvic region, such as by extending to an internal anchoring point (for

attachment by bone anchor, tissue fastener, etc.), or through a tissue path to an

external incision.

An implant can optionally include a scaffold portion, (which can be

considered a type of extension portion, such as if the scaffold portion extends from a

tissue support portion) that can be extended internally within a patient and secured to

tissue of a pelvic region or to a location of the implant, and is used to support a

tissue support portion or extension portion attached to the scaffold portion along a



length of the scaffold portion, between two ends of the scaffold portion. A scaffold

portion can have two ends. Either end can be attached internally to tissue of the

pelvic region r to the implant, such as to a tissue support portion, another extension

portion, or another scaffold portion. An end of a scaffold portion can be securely

(non-adjustably) attached to a tissue support portion or another extension portion,

such as by a suture, rivet, staple, etc.; may be integrally formed with the tissue

support portion or extension portion; or may be adjustably attached to a tissue

support portion or an extension portion using an adjusting engagement. A scaffold

portion may also optionally include an adjusting engagement along the length of the

scaffold portion.

A scaffold portion can be sized or adjusted in size to be sufficiently taut upon

placement within a pelvic region to be able to support an extension portion or a

tissue support portion of an implant attached along a length of the scaffold portion

between the two ends of the scaffold portion. An extension portion of an implant, or

a tissue support portion of an implant, can be connected to the scaffold portion either

in a secure (non-adjustable) manner such as integrally, by a suture, adhesive, thermal

bonding, polymeric rivets, or the like, or in an adjusting manner, using and adjusting

engagement.

A "multi-piece" implant refers to an implant that includes a "support portion

piece" and one or multiple "extension portion piece" or "scaffold portion piece," as

separate pieces of the implant. An extension portion piece or scaffold portion piece

can be separate from a support portion piece, and can be connected through one or

multiple an adjusting engagements. The support portion piece includes a tissue

support portion.

Exemplary implants can be made of materials and may be generally shaped

and sized with certain individual features that may be found in previous implants,

but can be modified to include features as described herein such as a scaffold

portion, an adjusting engagement, any of the various tissue fasteners described

herein, multi-piece construction, etc., and can be adapted for use according to

methods that are described herein. An implant can have features described in the

following exemplary documents: United States patent application serial number

10/834,943, filed April 30, 2004; United States patent application serial number



10/306,179, filed November 27, 2002; United States patent application serial

number 11/347,063, filed February 3, 2006; United States patent application number

11/347,596, filed February 3, 2006; United States patent application serial number

11/347,553, filed February 3, 2006; United States patent application serial number

11/347,047, filed February 3, 2006; United States patent application serial number

11/346,750, filed February 3, 2006; United States patent application serial number

11/398,368, filed April 5, 2005; United States patent application serial number

11/243,802, filed October 5, 2005; United States patent application serial number

10/840,646, filed May 7, 2004; and International patent application number

PCT/US2006/028828, having an International Filing Date of July 25, 2006;

International Application No. PCT/US2007/004015 entitled "SURGICAL

ARTICLES AND METHODS FOR TREATING PELVIC CONDITIONS," filed

February 16, 2007; International Application No. PCT/US2007/0 16760 entitled

"SURGICALARTICLES AND METHODS FOR TREATING PELVIC

CONDITIONS," filed July 25, 2007; and International Application No.

PCT/US2008/000033 entitled "METHODS FOR INSTALLING SLING TO TREAT

FECAL INCONTINENCE, AND RELATED DEVICES," filed January 3, 2008; the

entireties of each of these disclosures being incorporated herein by reference.

Examples of commercial implants include those sold by American Medical

Systems, Inc., of Minnetonka MN, under the trade names Apogee®, Perigee®, and

Elevate™ for use in treating pelvic prolapse (including vaginal vault prolapse,

cystocele, enterocele, etc.), and Sparc®, Bioarc®, Monarc®, and MiniArc™ for

treating urinary incontinence. Implants useful according to the present description

can include one or more features of these commercial implants.

An implant may include portions, pieces, or segments, that are synthetic or of

biological material (e.g., porcine, cadaveric, etc.). Extension portions and scaffold

portions (made of a single piece or of more than one piece) may be, e.g., a synthetic

mesh such as a polypropylene mesh. A tissue support portion may be synthetic (e.g.,

a polypropylene mesh) or biologic. (As used herein, the term "portion of implant"

(or "implant portion") refers generally to any piece, segment, or portion (e.g.,

extension portion or scaffold portion) of an implant. The term "segment of implant"



(or "implant segment") refers to an elongate length of implant material, such as a

length of an elongate section of an extension portion or a scaffold portion.)

Examples of implants for treating vaginal prolapse (e.g., anterior vaginal

prolapse, posterior vaginal prolapse, vaginal vault prolapse) can include a central

support portion and from two to four to six extension portions, and may take the

form of an integral piece of mesh or other implant material, or multiple pieces of

mesh or other implant material attached in a modular fashion. See, e.g., Assignee's

copending United States patent applications serial numbers 11/398,369; 10/834,943;

11/243,802; 10/840,646; PCT/2006/028828; among others. Particularly useful

examples of implants for treating vaginal prolapse, using any one or a combination

of devices or methods as described herein can be implants described in Assignee's

copending International Patent Application No. PCT/US2007/014120, entitled

"SURGICAL IMPLANTS, TOOLS, AND METHODS FOR TREATING PELVIC

CONDITIONS," filed June 15, 2007, the entirety of which is incorporated herein by

reference.

According to various embodiments of implants described herein, an implant

can include pieces or portions that are adjustably connected together by an adjusting

engagement, which may be either a one-way adjusting engagement or a two-way

adjusting engagement, to allow a portion or a segment of an implant to be moved

relative to another portion or segment, and adjusted as to length, tension, or

positioning. As an example, an extension portion piece can be attached to a support

portion piece at an adjusting engagement to allow adjustment of a length of

extension portion. Alternately or in addition, a scaffold portion or scaffold portion

piece can be attached to a support portion piece or to an extension portion at an

adjusting engagement to allow adjustment of length or tension of a scaffold portion.

Some adjusting engagements can allow free two-way movement of one piece

relative to another piece (e.g., a "two-way" adjusting engagement). This type of

adjusting engagement allows easy movement of a segment of implant in two

directions through an adjusting engagement. The force needed to move the segment

of implant in one direction is substantially equal to the force needed to move the

segment in the opposite direction, and, preferably, the two-way adjusting

engagement does not substantially hinder the movement of a segment of implant



through the adjusting engagement with frictional surfaces such as extensions (e.g.,

"teeth") extending into an aperture through which the segment of implant is moved.

As an example, a two-way adjusting engagement may include an open (smooth)

aperture that may be circular, oval, elongate such as in the form of a slit or slot, etc.

The aperture may optionally be reinforced by a reinforcement of a shape that is

similar to the aperture, such as by a fabric or a polymeric material such as a

grommet (e.g., a "loose grommet" or "eyelet"), which may be circular, or may be of

another shape. The reinforcement (e.g., grommet) defines a reinforced aperture

through which a segment of implant can pass relatively freely and with the same

resistance two different directions.

Other adjusting engagements may allow for one-way adjustment such as

shortening of a length of the extension portion or scaffold portion. These adjusting

engagements can be referred to as "one-way" adjusting engagements, and allow

adjustment of a length of an implant portion in one direction and not in an opposite

direction. An exemplary one-way adjusting engagement can include an aperture

through which a segment of implant can extend, and one or multiple surfaces (e.g.,

extensions or teeth) that frictionally engage the segment of implant, e.g., by

extending into or toward the aperture or otherwise contacting the segment of implant

to inhibit movement of the segment of implant relative to the adjusting engagement.

The one-way engagement can preferentially allow movement of the segment of

implant through the aperture in one direction while inhibiting movement of the

segment of implant in an opposing direction.

Still other embodiments of adjusting engagements may allow for two-way

adjustment of a length of extension portion in one configuration (an "open"

configuration), and further include a structure or mechanism that can be switched,

activated, moved, removed, closed, or opened, to secure a frictional adjusting

engagement at a selected location to prevent movement in either direction.

Figures IA, IB, 2A, and 2B illustrate various embodiments of adjusting

engagements in the form of grommets.

Figures IA and IB show implant 20 that includes implant portion 24 (e.g., a

tissue support portion or a support portion piece), and grommet 22, which is a two-

way, non-frictional adjusting engagement, sometimes referred to as an "eyelet" or a



"loose eyelet." Grommet 22 includes aperture 28, through which implant segment

26 can pass freely in two directions, to adjust lengths of implant portions extending

from either side of grommet 22.

Figure 2A shows a perspective view of implant 30 with one-way frictional

adjusting engagement 32 attached to portion of implant 34. Figure 2B is a cross-

sectional view. As shown, one-way, frictional, adjusting engagement 32 includes

central aperture 44, first flange 40, second flange 38, and a plurality of extensions

(flaps or "teeth") 36 extending in the direction of aperture 44 or an longitudinal axis

("a") extending through aperture 44. In an exemplary embodiment, the outside

diameter of frictional adjusting engagement 32 can be about 5 mm (e.g., from 3 to

10 millimeters) and the length of an extension 36 can be in the range from about 1

mm to about 2 mm. Aperture extension 46 extends away from flange 40 in a

direction (designated "A") in which grommet 32 will be pushed along a length of an

implant portion. Grommet 32, a "one-way" adjusting engagement, is able to freely

move along an implant portion in direction A, and extensions 36 prevent movement

in the opposite direction. An aperture extension 46 can also be useful on a two-way

grommet.

Aperture extension 46 is an optional feature of a grommet that is designed to

prevent tissue from entering aperture 44 and becoming lodged inside of grommet 32

during movement of grommet 32 along an implant portion. For instance, when

implant portion 34 is moved within a patient, in direction A, relative to an implant

portion (not shown) extending through aperture 44, tissue may come into contact

with the implant portion (which may be a mesh) and with grommet 32. Absent

aperture extension 46, the tissue can tend to be forced into aperture 44. This can be

especially true if the implant portion extending through aperture 44 is made of mesh.

Aperture extension 46 deflects and blocks tissue from entering aperture 44. An

exemplary length of extension 46 (the distance from flange 40 to the far tip of

aperture extension 46) can be a length that is approximately the same as the

thickness of grommet 32 from flange 38 to flange 40 (including opposing the width

of the flanges). Exemplary thicknesses can be, e.g., from 1to 5 millimeters, e.g.,

from 2 to 4 millimeters.



In particular embodiments of implants, an implant segment may engage a

separate implant segment or portion of implant at an adjusting engagement, and

another adjusting engagement can be used to secure final positioning of the two

portions of implant. As an example, a segment of an extension portion piece may

extend through a two-way adjusting engagement located at a support portion piece.

A segment of the extension portion piece (alternately a scaffold portion piece)

extending from one side of the two-way adjusting engagement can be useful to form

an extension portion (alternately scaffold portion) of adjustable length; an end of this

segment away from the adjusting engagement can include a tissue fastener for

fastening to soft tissue. A second segment of the piece extending from the adjusting

engagement, on the opposite side of the two-way adjusting engagement, can be

referred to as a loose end; this end may be cut as desired or attached to pelvic

anatomy as desired.

Because the two-way adjusting engagement allows adjustment in two

directions, a second adjusting element can be used to fix the extension portion piece

in place relative to the support portion piece. For example, an adjusting engagement

in the form of a one-way grommet can be placed on the loose end of the extension

portion piece. The one-way grommet be used to secure the positioning of the

extension portion piece and support portion piece after adjustment.

In use, the tissue fastener at one end of the extension portion is placed at

tissue as desired, and the second (loose) end of the extension portion piece is passed

through the two-way adjusting engagement. The engagement is adjusted to place

the support portion piece at a desired position (length) of the extension portion

piece. A second adjusting engagement, e.g., a one-way grommet, is slid onto the

loose end of the extension portion piece and slid along the extension portion piece to

a location at the two-way adjusting engagement. The one-way adjusting

engagement moves easily along the extension portion piece in the direction toward

two-way adjusting engagement, and does not move easily in the opposite direction.

Once placed in position near the two-way adjusting engagement of the support

portion piece, the support portion piece is prevented from moving along the

extension portion piece in the direction of the one-way adjusting engagement.



lmplants as described can include a tissue fastener at a distal end of an

extension portion, which is the end not attached to a tissue support portion. (The

term "distal" as used herein may refer to an end of a structure that is "away from" a

different structure, such as a distal end of an extension portion that is the end away

from a connection to a tissue support portion. The term "distal" may also (based on

arbitrary selection) generally refer to a location that is relatively more posterior to a

patient, and relatively farther away from a surgeon performing a method as

described; "proximal" generally refers to a location that is relatively more anterior to

a patient, and relatively closer to a surgeon performing a method as described. Any

other convention, such as an opposite convention, could alternately be used to refer

to features of devices and methods as described.)

A tissue fastener can be of various types, including, as examples, a self-

fixating tip that is inserted into soft tissue and frictionally retained; soft tissue

anchors; biologic adhesive; a soft tissue clamp that can generally include opposing,

optionally biased, jaws that close to grab tissue; and opposing male and female

connector elements that engage to secure an end of an extension portion to tissue.

(See International Patent Application No. PCT/US2007/014120, entitled "Surgical

Implants, Tools, and Methods for Treating Pelvic Conditions, filed June 15, 2007,

the entirety of which is incorporated herein by reference.) An implant may also have

extension portions that do not include a tissue fastener at a distal end, for example if

the distal end is designed to be secured to tissue by other methods (e.g., suturing), or

is intended to pass through an external incision, in which case the extension portion

may include a connector, dilator, or dilating connector, which connects to an

elongate tool that can be used to either push or pull the connector, dilator, or dilating

connector through a tissue path to an external incision.

A tissue fastener can be placed at and secured within internal tissue of the

pelvic region to support the implant and pelvic tissue that is supported by the

implant. A tissue fastener can be placed at muscle tissue of an obturator foramen

(e.g., obturator internus muscle), tissue of an arcus tendineus or surrounding an

arcus tendineus, tissue of a sacrospinous ligament, tissue in a region of a

sacrospinous ligament, tissue of a coccyx region, tissue of a region of an ischial



spine, tissue of coccygeous muscle, tissue of iliococcygeous muscle, tissue of a

uterosacral ligament, tissue of levator muscle, or at other tissue of the pelvic region.

One embodiment of a tissue fastener is a self-fixating tip. A "self-fixating

tip" in general can be a structure (sometimes referred to as a soft tissue anchor)

connected to an extension portion that can be implanted into tissue (e.g., muscle

tissue, tendon tissue, or ligament tissue) in a manner that will maintain the position

of the self-fixating tip and support the attached implant. Exemplary self-fixating tips

can also be designed to engage an end of an insertion tool (e.g., elongate needle,

elongate tube, etc.) so the insertion tool can be used to push the self-fixating tip

through and into tissue for implantation, preferably also through an incision to reach

the interior of the pelvic region. The self-fixating tip may engage the insertion tool

at an internal channel of the self-fixating tip, at an external location such as at a

base, or at a lateral extension, as desired.

Exemplary self-fixating tips can include one or more lateral extensions that

allow the self-fixating tip to be inserted into soft tissue and to become effectively

anchored in the tissue. A lateral extension may be moveable or fixed. The size of

the self-fixating tip and optional lateral extensions can be useful to penetrate and

become anchored into the tissue. Exemplary self-fixating tips are described in

Assignee's copending international patent application PCTUS2007/004015, filed

February 16, 2007, titled Surgical Articles and Methods for Treating Pelvic

Conditions, the entirety of which is incorporated herein by reference. Other

structures may also be useful.

According to exemplary embodiments, a self-fixating tip can have structure

that includes a base having a proximal base end and a distal base end. The proximal

base end can be connected (directly or indirectly, such as by a connective suture) to

a distal end of an extension portion (also meaning, as used herein, a scaffold

portion). The base extends from the proximal base end to the distal base end and

can optionally include an internal channel extending from the proximal base end at

least partially along a length of the base toward the distal base end. The optional

internal channel can be designed to interact with (i.e., engage) a distal end of an

insertion tool to allow the insertion tool to be used to place the self-fixating tip at a

location within pelvic tissue of the patient. Embodiments of self-fixating tips also



include one or more lateral extension extending laterally (e.g., radially) from the

base, such as from a location between the proximal end and the distal end, from a

location at the distal base end, or from a location at the proximal base end.

A self-fixating tip can be made out of any useful material, generally

including materials that can be molded or formed to a desired structure and

connected to or attached to an end of an extension portion of an implant. Useful

materials can include plastics such as polyethylene, polypropylene, and other

thermoplastic or thermoformable materials, as well as metals, ceramics, and other

types of biocompatible and optionally bioabsorbable or bioresorbable materials.

Exemplary bioabsorbable materials include, e.g., polyglycolic acid (PGA),

polylactide (PLA), copolymers of PGA and PLA.

Another form of useful tissue fastener is the type that includes opposing male

and female features that engage each other in a secure manner, preferably by being

inserted into tissue from different directions to "bite" or "pinch" the tissue and

contact each other within the tissue. Figure 3A shows an embodiment of tissue

fastener that includes opposing male and female features that can be engaged and

connected when brought into contact with each other, within tissue, especially soft

tissue such as muscle, ligament, tendon, etc. Implant 50 includes a tissue fastener

for placing a distal end of an extension portion at tissue of the pelvic region. Distal

end 52 of a portion of implant, e.g., an extension portion or a scaffold portion,

includes continuous base portion 5 1 and branch 53 connected along seam 55 to form

"Y-shaped" distal end 52. Pluralities (only one is required) of male connector

elements 54 in the form of elongate barbed members (e.g., barbed "fingers") extend

from each distal end of base portion 5 1 and branch 53. Apertures of the material of

the of Y-shaped distal end 52 base portion 51 and branch 53 (e.g., mesh) function as

female connector elements into which the barbed ends of fingers 54 become

engaged when the two opposing ends of the Y-shaped distal end are pushed to

contact each other. Barbed fingers 54 are sized and prepared from materials that

allow the barbed ends of fingers 54 to penetrate tissue of the pelvic region, such as

muscle, ligament, tendon, etc., and also to engage apertures of material of the Y-

shaped distal end. Figure 3A shows fingers 54 located at both a distal end of base



5 1 and a distal end of branch 53. In alternate embodiments, fingers may be present

at only one of these distal ends, and not the other.

Figure 3B illustrates an installation tool, tool 56, for installing implant 50.

Installation tool 56 includes jaws 58 and 60 that pivot about pivot point 62. Jaws 58

and 60 include structure to engage each distal end of the base and branch of Y-

shaped distal end 52 to hold male connector elements 54 for placement into tissue in

a manner to engage tissue and to also engage the opposing mesh of Y-shaped distal

end 52. In use, jaws 58 and 60 are positioned at a desired tissue location, with a

piece of tissue placed (or pinched") between opposing male connector elements 54.

Tool 52 is then used to drive opposing male connector elements 54 toward each

other, through tissue, and into engagement within opposing mesh. Such action will

bite or clamp a portion of tissue between Y-shaped distal end 52 of implant 50, for

securing implant 50 in position. Figure 3B shows fingers 54 located at both a distal

end of base 5 1 and a distal end of branch 53. In alternate embodiments, fingers may

be present at only one of these distal ends, and not the other.

Figures 4A, 4B, and 4C illustrate another example of a tissue fastener.

Tissue fastener 73 is an integral, spring-biased tissue fastener that can exhibit an

opened configuration and a closed configuration. As shown at figure 4A, tissue

fastener 73 is attached to a distal end of implant portion 72, such as an extension

portion or a scaffold portion. Cylindrical body 7 1 includes aperture 74 on a

proximal end, the proximal end being attached to a distal end of implant portion 72.

On a distal side of body 7 1 are spring-biased, curved prongs (e.g., teeth, tines,

extensions, etc.) that are shaped to penetrate tissue of a pelvic region. For instance,

prongs 75 may have sharpened edges or ends and dimensions to extend a desired

depth into tissue. Prongs 75 are spring-biased toward the closed configuration

illustrated at figure 4A.

Still referring to figures 4A, 4B, and 4C, prongs 75 can be opened or

expanded as shown at figure 4B, to become spring-loaded, by inserting an end of an

inserting tool 78, into aperture 74 and pushing the end of the inserting tool against

prongs 75, causing prongs 75 to splay apart to the opened configuration. In the

opened (spring-loaded) configuration shown at figure 4B, tissue fastener 73 can be

placed with ends of prongs against soft tissue of a pelvic region. Tissue fastener 73



can be pushed from the end of inserter tool 78 by any mechanism, such as by a

pushing mechanism 77. Pushing mechanism 77 moves in direction M, within slot

79, and a surface of pushing mechanism 77 engages a surface of tissue fastener 73,

to allow fastener 73 to be pushed from a distal end of inserter tool 78. When pushed

from inserter tool 78, with prongs 75 in contact with a surface of tissue, prongs 75

contact and sink into tissue, grabbing the tissue between prongs 75 and securing

tissue fastener 73 to tissue 76, as shown at figure 4C.

Figures 5A, 5B, and 5C illustrate another example of a tissue fastener.

Tissue fastener 86 is shown at figure 5A in a closed position, when loaded in a tube

at a distal end of insertion tool 82. Tissue fastener 86 includes body 88 and

projections (or "arms") 90, which can be inserted into tissue of a pelvic region.

Tissue fastener 86 is attached to a distal end of implant portion 84 (e.g., an extension

portion or a scaffold portion), also located within a hollow body of a distal end of

insertion tool 82 (illustrated in cross section). Pusher 85 includes a moveable shaft

that is capable of moving within insertion tool 82 to push tissue fastener 86 out of

aperture 92 at the distal end of insertion tool 82. Projections 90 can be spring-biased

to spread (e.g., splay) apart and at a direction that includes a lateral component,

automatically when extended from aperture 92. In alternate embodiments, distal end

of insertion tool 82 can include a mechanism such as a deflecting surface (not

shown) that can cause projections 90 to deflect sideways upon entry into tissue 94.

In yet another embodiment, projections 90 may become spread by being deflected

by tissue such as bone 96, located behind tissue 94, which may be soft tissue such as

muscle, ligament, tendon, fascia, or the like. These figures show fastener 86 as

including four projections (90); more or fewer can also be used as desired.

Preferably, projections of a tissue fastener as described and illustrated can be

inserted into tissue and splay to cover an area within the tissue, without passing

through the tissue, and remaining in the layer of tissue as the projections extend

away from the insertion.

A tissue fastener such as fastener 86 can desirably produce a relatively small

entry opening into tissue and can splay to extend projections 90 across an area

having a diameter in the range from 1 to 3 centimeters. A small entry opening, and

the ability to be secured to soft tissue, can allow for placement of projections 90 at a



location at a region of an ischial spine. Projections 90 can include a barb, as

illustrated, or may include other frictional surfaces, such as multiple barbs per

projection; apertures to grasp tissue; sharp or jagged edges or teeth along edges; etc.

A projection (90) can be made of any suitable material, such as plastic (e.g.,

polypropylene), steel, stainless steel, Nitinol, etc.

Embodiments of implants and kits according to the present description can

include extension portion pieces, as described, of various constructions. Generally,

an extension portion piece can include a segment (referred to herein as a "mesh

portion," but not necessarily of mesh) having a tissue fastener at one end. The

extension portion piece is configured to engage a support portion piece in a manner

that allows the mesh portion to provide a structure that includes an extension portion

having an adjustable length. An end of the extension portion piece can be placed

through an adjusting engagement of a support portion piece, and the end of the

support portion piece that includes the tissue fastener forms an extension portion

between tissue (with which the tissue fastener becomes engaged) and the support

portion piece (to which the extension portion is engaged at the adjustable

engagement). The end (segment) of the extension portion piece extending in the

other direction, i.e., the end (segment) that does not include the tissue fastener

(sometimes referred to as a "loose" end), may be functional as shown at figures 1IA,

1IB, 12, 13A, and 13B. Alternately, the loose end may be cut after a desired length

of the extension portion is achieved.

Embodiments of extension portion pieces used with methods and implants

described herein, may also include a non-mesh portion. A non-mesh portion may

be, for example a suture, a set of sutures, a tape, or processed (e.g., melted or

compressed) mesh. A non-mesh portion can facilitate placement or movement of an

extension portion piece relative to a support portion piece, e.g., through an adjusting

engagement. A mesh of an extension portion piece may be unwieldy for placing

into an adjusting engagement such as a small-diameter grommet, small-dimension

slot, toothed-slot, etc. A non-mesh portion can allow easier placement (threading) of

an end of an extension portion piece through an aperture of an adjusting engagement

by providing a less wieldy, integral (non-mesh), more easily managed end. A non-

mesh tape, for example, may be more easily inserted into a slot or a toothed-slot of a



one-way or a two-way adjusting engagement. A cylindrical non-mesh portion such

as a flexible yet rigid plastic "rod" may be more easily inserted into a round aperture

such as an aperture of a grommet, compared to a loose end of a mesh material.

A non-mesh portion may allow for easier adjustment of the extension portion

piece within an adjusting element. A non-mesh can exhibit reduced cross section,

and friction, relative to a mesh material. Additionally, an extension portion piece

made of a full length of mesh material can undesirably engage tissue that can stick to

mesh and become lodged in an adjusting element. A non-mesh portion can be less

prone to sticking to tissue during use.

Mesh and non-mesh portions of an extension portion piece can be

dimensioned to allow the mesh portion to engage an adjusting engagement, when

adjusted to a desired length, and when a distal end tissue fastener is fastened to

tissue as desired. A non-mesh portion can be of a length to allow manipulation and

adjustment of the extension portion piece. Exemplary lengths of a total extension

portion piece can be in the range from 4 to 10 inches, including a mesh portion and a

non-mesh portion (if present). For an extension portion piece that includes a mesh

portion and a non-mesh portion, a mesh portion can be, for example, from 1 to 4

inches in length and a non-mesh portion (e.g., polymeric rod, suture, etc.) can be, for

example, from 3.5 to 5.5 inches in length.

Figure 6A illustrates an example of an extension portion piece that includes a

mesh portion and a non-mesh portion. Extension portion piece 110 includes mesh

portion 114 and non-mesh portion 112, in the form of two sutures 113. Tissue

fastener (e.g., a self-fixating tip) 116 is attached to a distal end of mesh portion 114.

Sutures 113 are attached to a proximal end of mesh portion 114, such as by knots.

Non-mesh portion 112 is illustrated to be in the form of two sutures, but may

alternately by more or fewer sutures, such as one suture, or three sutures, optionally

tied or braided. Still alternate forms of non-mesh portion 112 may be a polymeric

tape, a narrow fabric, or the like, any of which can be selected to be easily threaded

through an aperture of a desired adjusting engagement.

Figure 6B illustrates another example of an extension portion piece that

includes a mesh portion and a non-mesh portion. Extension portion piece 100

includes mesh portion 104 and non-mesh portion 102. Tissue fastener (e.g., self-



fixating tip) 106 is attached to a distal end of mesh portion 104. Polymeric (e.g.,

polypropylene) rod 102 is attached to (preferably integral to) a proximal end of mesh

portion 104. Polymeric rod 102 can be formed by any method and may be integrally

attached to mesh portion 104, or attached by any technique. As an example,

polymeric rod 102 may be prepared by starting with a length of mesh material that is

integral to mesh portion 104. The length of mesh can be heat treated at a desired

melting temperature (according to the type of polymer of the mesh) to melt the mesh

into a polymeric rod having stiff yet flexible mechanical properties. For

polypropylene, a desired heat-treating temperature may be in the range from 450 to

520 degrees Fahrenheit. Polymeric rod 102 can be of useful dimensions, such as a

length in the range of about 3.5 to 5.5 inches and a width dimension (e.g., diameter)

useful to engage a dilator, e.g., about 1/16 of an inch, or from about 1 to 4

millimeters.

Optionally, and as illustrated at figure 6B, proximal end 109 of polymeric

rod 102 can be shaped to accept or matingly engage an end of a grommet-

management tool, such as a polymeric rod, that can facilitate placement of a

grommet or other adjusting engagement onto a proximal end of a non-mesh portion

of an extension portion piece. Absent some type of grommet-management tool, a

user of an extension portion piece such as extension portion piece 100, may place a

grommet (e.g., a one-way grommet) onto a proximal end of a non-mesh portion by

hand, using fingers. This can be clumsy, especially in potentially confined or deep

locations of a pelvic region. A grommet management tool holds one or multiple

grommets. An end of the grommet management tool can engage a proximal end of a

non-mesh portion of an extension portion piece in a manner to allow the end of the

grommet management tool to align and mate against the proximal end of the

extension portion piece. Once the ends are engaged, a grommet can slide from the

grommet management tool, directly onto the proximal end of the non-mesh portion

of the extension portion piece.

A grommet management tool may contain a single grommet, or multiple

grommets, and can be used to transfer the one or multiple grommets onto multiple

different extension portion pieces of a single or multiple pelvic implants.

Advantageously, a grommet management tool can ensure that control of a grommet



(or other adjusting engagement) and a location of a grommet are not lost during a

surgical procedure, and a grommet can be prevented from becoming a free-standing,

separate piece with the potential of becoming lost during a surgical procedure.

Figure 6C illustrates grommet management tool 120, which is a rod, such as

a polymeric (e.g., polypropylene) rod with a diameter that matches a diameter of

polymeric rod 102. One-way (alternately two-way) grommets 124 are aligned along

a length of grommet management tool 120. Distal end 124 includes channel or bore

122 that is complementary to cylindrical extension 108 at proximal end 109 of

extension portion piece 100. These complementary surfaces can be engaged to

allow transfer of a grommet from tool 120 to distal end 124.

In use, non-mesh portion 102 of extension portion piece 100 can be passed

through an adjusting engagement of an implant. The implant and extension portion

piece can be manipulated and placed as desired, such as at locations within a pelvic

region. Channel 122 of grommet management tool 120 can be placed over

cylindrical extension 108, and a grommet 124 can be slid in direction B (see figure

6C) and transferred from grommet management tool 120 onto proximal end 109 of

extension portion piece 100. One-way grommets 124 move easily along an

extension portion piece in direction B, and are inhibited from moving in a direction

opposite of direction B when placed on a mesh portion such as mesh portion 104.

Once placed onto extension portion piece 100, grommet 124 can slide to engage

mesh portion 104, and contact the adjusting engagement of the tissue support

portion or support portion piece, to secure a relative position of mesh portion 104 to

the tissue support portion or support portion piece, e.g., to fix a length of an

extension portion of mesh portion 104.

A grommet management tool such as tool 120 can be made of a plastic.

metal, or other useful material. As an example, a grommet management tool can be

prepared in the same manner used to make a polymeric rod non-mesh portion 102,

such as by melting a length of mesh and molding to form a polymeric rod. Other

methods can also be used, such as by extruding, injecting molding, etc.

As illustrated, the engagement between distal end 124 of grommet

management tool 120, and proximal end 109 of non-mesh portion 102, includes



complementary cylindrical surfaces. Other engagements can also be useful, such as

complementary conical surfaces, square surfaces, etc.

Optionally, a feature of a non-mesh portion of an extension portion piece, or

of a grommet management tool, may include a feature that allows a one-way

grommet to pass, only if the one-way grommet is correctly oriented for movement in

a desired direction. An example of this feature can be a shoulder or notch located at

a proximal end of a non-mesh portion of an extension portion piece (or, alternately,

at a distal end of a grommet management tool).

Referring to figure 6D, grommet management tool 130 engages proximal end

132 of an extension portion piece. The engagement includes at complementary

conical surfaces 134 to allow alignment and mating between the two ends/ Notch

140 and shoulder 142 allow one-way grommet 136 to transfer from tool 130 onto

non-mesh portion 132, because grommet 136 is oriented in a direction to allow

movement in direction C and inhibit movement in a direction opposite of direction

C. Notch 140 and shoulder 142 prevent one-way grommet 138 from transferring

onto non-mesh portion 132. Grommet 138 is oriented in a direction to allow

movement in the direction opposite of direction C and not in direction C. Teeth 139

of grommet 138 would engage shoulder 142 and stop grommet 138 from moving

past shoulder 142 in direction C. Notch 140 and shoulder 142 are illustrated to be

located on non-mesh portion 132, but alternately could be included on grommet

management tool 130.

The implants described can be implanted into a patient by use of various

different types of surgical tools, including insertion tools, which generally are tools

useful to engage and place a tissue fastener or a connector that is secured to an

extension portion (or, as described herein, a scaffold portion) of an implant. Various

types of insertion tools are known, and these types of tools and modifications thereof

can be used according to the present description to install an implant.

Examples of useful insertion tools include those types of tool that generally

include a thin elongate shaft (e.g., needle); a handle attached to one end (a proximal

end) of the shaft; and an optional distal end (or "tip") of the shaft adapted to engage

an end of an extension portion or scaffold portion, e.g., at a connector or a tissue

fastener (e.g., a self-fixating tip). The needle can facilitate placement of the distal



end of the extension or scaffold portion at a desired anatomical location that may be

internal or through a tissue path to an external incision.

Exemplary insertion tools for treatment of incontinence and vaginal prolapse

are described, e.g., in United States patent application serial numbers 10/834,943,

10/306,179; 11/347,553; 11/398,368; 10/840,646; PCT application number

2006/028828; and PCT application number 2006/0260618; each of which is

incorporated herein by reference. Tools described in these patent documents are

designed for placement of an implant in a pelvic region for the treatment of prolapse,

male or female incontinence, etc.

Exemplary insertion tools can be similar to or can include features of tools

described in the above-referenced patent documents. For use according to certain

methods described herein, those insertion tools may be modified, such as to allow

the insertion tool to be used to place a self-fixating tip through a vaginal or a medial

incision, to engage tissue within the pelvic region. The insertion tool can be

designed, shaped, and sized, to include an elongate shaft that may be straight or that

may be curved in two or three dimensions, that can be inserted through a vaginal

incision (for female anatomy) or through a perineal incision (for male anatomy), and

extend from that incision to or through pelvic tissue for placement of a distal end of

an extension portion.

An example of an insertion tool for use in implanting a pelvic implant, such

as by methods as described, can include a handle, a shaft, a distal end of the shaft

that engages a tissue fastener (e.g., self-fixating tip), and a pore engagement at a

location along a length of the shaft. The pore engagement engages an aperture of a

portion of implant, e.g., an aperture of mesh of an extension portion or a scaffold

portion. The pore engagement engages a pore of the implant portion in a manner

that temporarily fixes the portion of implant against the shaft. The pore engagement

can be a small extension, bump, hook, or tang, that extends from the shaft, and that

is stationary or moveable (e.g., by movement of an actuator at a proximal end of the

tool. The pore engagement can be at any useful location along a length of the shaft,

and can preferably be located at a surface of an outer major bend of a curved or

angled shaft. A pore engagement can be of a size that engages an aperture of a

portion of implant, and can be located to allow the portion of implant to remain taut



during insertion. This can be particularly useful if the tissue fastener loosely

engages a tip of the shaft by a relatively loose (non-frictional) engagement, such by

complementary cylindrical engagement surfaces that do not include a snap-fit,

detent, threads, or other frictional feature that maintains the engagement. An

example of such a relatively loose engagement is an engagement between a

cylindrical tip of an insertion tool and a cylindrical aperture or bore of a base of a

self-fixating tip. Temporarily fixing the portion of implant against the shaft can

allow a user to better manage the portion of implant during delivery and placement

of a tissue fastener.

The pore engagement can be located along the shaft at any distance from the

distal end (or tip) of the shaft, and may be located at a distance that is approximately

equidistant from distal and proximal ends of the shaft, such as at the medial 1/3 of

the length of the shaft, or at a location that is between 30 and 70 (e.g., between 40

and 60) percent of the distance between the proximal end to the distal end.

Alternately, the pore engagement may be located at a distance that is approximately

2 to 10 inches from the tip, e.g., from 2 to 5 inches from the tip.

Figure 7A illustrates an embodiment of an insertion tool that includes a pore

engagement. Shaft 150 includes distal end 158 that includes cylindrical tip 160 that

engages a smooth interior cylindrical bore of self-fixating tip 156 (shown in cross

section) (non-cylindrical engagement surfaces can alternately be useful). Implant

portion 154 extends from a proximal end of self-fixating tip 156, along an outer

major bend (comprising cornered sections, alternately curved) of shaft 150. An

aperture or pore of portion of implant 154 engages pore engagement 152, located on

an outer major surface of the bend. Portion of implant 154 can be pulled taut to

engage pore engagement 152, to pull self-fixating tip 156 snug against cylindrical tip

160. Shaft 150 can be used to place self-fixating tip at a location internal to a

patient, such as by inserting self-fixating tip into soft tissue. During placement of

self-fixating tip 156, tip 156 remains snug against cylindrical tip 160, to hold self-

fixating tip at distal end 158. After placement of self-fixating tip, a distal end of

portion of implant 154 can be pulled, which can slightly stretch portion of implant

154 and allow portion of implant 154 to become disengaged from pore engagement

152.



Figures 7B and 7C show alternate embodiments of pore extension 152, in the

form of a rounded bump, or a straight extension, respectively. Rounded bump 152

of figure 7B was formed by removing (by machine) material from shaft 150,

resulting in depressions 155.

In alternate embodiments (not illustrated) pore engagement 152 (of any of

figures 7A, 7B, and 7C) can be a moveable engagement that can moved and

disengaged from portion of implant 154, by use of an actuator located at a proximal

end of shaft 150.

Another optional tool for use in methods of the invention, such as methods

that include manipulation of an adjusting mechanism, is an adjusting tool. An

adjusting tool can be an elongate tool that includes a distal end that engages an

adjusting mechanism, to manipulate and optionally cause movement of the adjusting

mechanism relative to a portion of implant. Figures 8A and 8B show side and top

views of adjusting tool 170, useful for moving an adjusting engagement such as a

grommet along a length of a segment of an implant such as a segment of an

extension portion or a scaffold portion. Tool 170 includes elongate shaft 172 and

distal end 174. Slot 176 at distal end 174 can be slid past a segment of implant to

place a segment of implant at a location within aperture 179. Aperture 179 is

defined in part by opposing arms 178 (illustrated to be curved, but optionally

straight, angled, etc.) that extend laterally and optionally distally from a distal end of

shaft 172, to define aperture 179 and slot 176. Bottom surfaces of arms 178 can be

used to apply pressure to an adjusting engagement (e.g., grommet) located on the

segment of implant, and move the grommet, preferably in a direction along the

segment of implant to adjust a length of an extension portion or scaffold portion.

The dimensions of the slot and aperture can be useful to engage a segment of

implant. A slot, for example, may define an opening that is in the range from 0.5 to

1.2 centimeters, e.g., from 0.5 to 1.0 centimeter. An aperture may have the same or

similar dimensions, or may be the same width or wider than the slot, such as having

a diameter in the range from 0.5 to 1.2, e.g., 0.5 to 1.0 centimeter. Surfaces for

engaging an adjusting engagement may correspond to a size of surfaces of the

adjusting engagement, such as having surfaces that match surfaces of a flange of a

grommet.



Another embodiment of adjusting tool is shown at figures 9A and 9B. This

embodiment of adjusting tool 170 includes features of tool 170 as illustrated at

figures 8A and 8B, and also includes an optional second set of arms around aperture

179, located in alignment with arms 178. Figures 9A and 9B show side and top

views of this embodiment of adjusting tool 170. In addition to arms 178, defining

features and surfaces as described, this embodiment of tool 170 includes a second

set of arms, 184, that are aligned with arms 178 and that define additional length of

aperture 179.

Still referring to figures 9A and 9B, optional arms 186 are structured to

prevent tissue from becoming lodged inside of an adjusting engagement (e.g.. a

grommet) during movement of grommet 32 in a direction N along a segment of

implant. For instance, when an adjusting tool is used to move a grommet along a

segment of mesh implant, within a patient, tissue may come into contact with the

mesh or the grommet and (absent arms 186) can tend to be forced into the aperture

of the grommet. Arms 186 become located on the side of the grommet that moves

into tissue, and deflect and block tissue from entering an aperture of the grommet.

Alternately, or additionally, second arms 186 can be used to move a two-way

grommet in a direction opposite of the direction of movement provided by arms 178;

i.e., this embodiment of an adjusting tool allows for a two-way grommet to be

moved in two different directions (distally, and proximally) along an implant

segment.

In use, slots 176 and 184 at distal end 174 can be slid over a segment of

implant to place a segment of implant at a location within aperture 179 (defined by

and between sets of arms 178 and 186). Figure 1OA shows that bottom surfaces 182

of arms 186 can deflect and block tissue from entering an aperture of adjusting

engagement 192, which may be, e.g., a one-way or a two-way grommet used to

adjust the location of implant portion 190 relative to implant segment 198, which

includes tissue fastener 196 placed within tissue 194. Figure 1OB shows an alternate

use of adjusting tool 170, by which a one-way adjusting engagement (grommet) 188

is manipulated to adjust toward a two-way grommet (192) attached to an implant

portion (190), to secure a length of extension portion 197 between tissue 194 and

two-way grommet 192.



In use, embodiments of implants as described can be implanted according to

methods that include placement of a tissue support portion of an implant at a

location to support pelvic tissue. One or more extension portions and optional

scaffold portions are then placed for use in supporting the tissue support portion.

For example, a tissue fastener at a distal end of an extension portion can be placed at

internal tissue of the pelvic region such as muscle, ligament, tendon, fascia, bone,

etc. Alternately, an extension portion may include a connector, for connecting to a

tool that pulls the connector and extension portion through a tissue path leading to

an external incision (e.g., at an external perirectal region, or through an obturator

foramen and to an external incision at an inner thigh). As yet another alternative, an

extension portion may not include a connector or a self-fixating tip but may be

connected to tissue or led through a tissue path internal to the patient, or may be

passed through a tissue path and an external incision. Optionally, a tissue fastener at

a distal end of a scaffold portion can be connected to internal tissue of the pelvic

region such as muscle, ligament, tendon, fascia, bone, etc. Alternately or

additionally, an end of a scaffold portion can also be attached to a tissue support

portion or an extension portion of an implant. An extension portion or a support

portion piece can be attached to the scaffold portion at a location between the ends

of the scaffold portion.

Embodiments of methods can be performed using a medial incision such as

through a vaginal incision (for female anatomy) or perineal incision (for male

anatomy), and by use of an insertion tool (e.g., any insertion tool described herein)

that engages a distal end of the extension portion (such as by engaging a tissue

fastener) and passes the distal end to a desired location within a pelvic region of a

patient.

An end of an extension portion or scaffold portion can be attached to any

desired tissue of the pelvic region, or passed through a desired tissue path to an

external incision. To attach a distal end of an extension portion or scaffold portion

to tissue, a tissue fastener can be attached at the end of the extension or scaffold

portion. During installation of the implant, the tissue fastener can be attached to any

desired tissue, for example soft tissue such as a muscle (e.g., of the obturator

foramen, obturator internus, obturator externus, levator ani, coccygeous,



iliococcygeous); ligament such as the sacrospinous ligament or surrounding tissue;

tendon such as the arcus tendineus or surrounding tissue (e.g., a region of the arcus

tendineus, see WO 2007/016083, published February 8, 2007, and entitled "Methods

and Symptoms for Treatment of Prolapse," the entirety of which is incorporated

herein by reference); including tissue at or near an ischial spine, e.g., at a region of

an ischial spine.

One specific example of a location for attaching an extension portion is at a

tissue path that passes through or terminates at a region of an ischial spine. Tissue in

a "region" of an ischial spine can be tissue that is within one centimeter from the

ischial spine, including tissue of the levator ani muscle (e.g., iliococcygeous muscle)

and arcus tendineus. A distal end of an extension portion or scaffold portion can be

attached to tissue in this region, such as by a soft tissue fastener, optionally as

described herein. The tissue in this region can be relatively thin compared to other

tissue in the pelvic region, meaning that a tissue fastener may be adapted to securely

attach to that thinner tissue. Examples of a tissue fasteners useful to attach to tissue

of a region of the ischial include tissue fasteners illustrated and described herein,

such as at figures 3A, 3B, 4A, 4B, 4C, 5A, 5B, and 5C.

A method as described herein for treating vaginal prolapse, e.g., anterior or

posterior vaginal prolapse (including vaginal vault prolapse), can include placing a

tissue support portion at tissue of the anterior or posterior vagina or vaginal vault,

and placing an extension portion extending from the tissue support portion to region

of an ischial spine, preferably on both sides of a patient. Such a method can include

additional optional steps that can be useful to improve support of vaginal tissue and,

preferably, to restore an anatomically correct curve to vaginal tissue. Such a method

can include an optional step of attaching an extension portion at a region of ischial

spine, slightly anterior of the ischial spine at or near an arcus tendineus. Also

optionally, additional length of the extension portion may be placed along and

optionally attached to a length of arcus tendineus in an anterior direction from the

ischial spine. Vaginal tissue may be placed in contact with the same extension

portion that is placed in contact with or attached to the arcus tendineus, e.g., in a

manner to provide Level 2 support of the medial vaginal tissue (e.g., sidewall

tissue), also preferably to provide a vagina bend that is anatomically correct.



Figure 1IA and 1IB show anatomy and materials for achieving ischial spine

support and optional Level 2 support for a posterior or an anterior vaginal implant,

on a patient's left side. Support portion piece 350 of a vaginal implant, which may

be a posterior or an anterior vaginal implant, is attached to vaginal tissue, preferably

in a placement to put adjusting engagement (e.g., grommet) 352 at an apical location

(near a vaginal apex). Extension portion piece 353 extends through adjusting

engagement 352 in an adjustable fashion and defines posterior extension portion 354

between adjusting engagement 352 and sacrospinous ligament 360. Extension

portion piece 353 also includes a "loose end" on the opposite side of adjusting

engagement 352, which defines lateral extension portion 356 between adjusting

engagement 352 and a location of a region of ischial spine, such as slightly anterior

to ischial spine 362. A segment of lateral extension portion 356 that extends beyond

the attachment at the region of ischial spine can be optionally placed along arcus

tendineus 366, and optionally (and as illustrated at figure HB) can be attached to a

length of arcus tendineus 366 anterior to ischial spine 362. A tissue fastener (not

shown), e.g., a self-fixating tip, is located at a distal end of posterior extension

portion 354, and is secured to sacrospinous ligament 360.

In use, an implant is provided that includes a support portion piece (e.g.,

350), that includes an adjustable extension portion piece (353) extending through an

aperture (e.g., a one-way grommet) 352 located on the support portion piece, to

define a posterior extension portion (354) of adjustable length and a lateral extension

portion (356), the length of which increases as the length of posterior extension

portion (354) is decreased. The distal end of posterior extension portion 354 is

secured to sacrospinous ligament, and support portion piece 350 is secured to

vaginal tissue to treat anterior prolapse, posterior prolapse, or vault prolapse.

Preferably, aperture 352, from which posterior extension portion 354 and lateral

extension portion 356 originate, can be located near a vaginal apex when support

portion piece 350 is placed. The length of posterior extension portion 354 is

adjusted by movement of extension portion piece 353 through aperture 352 (in other

words moving aperture 352 in a direction toward distal end of posterior extension

portions 354), and held frictionally by one-way grommet 352 to place support

portion piece 350 as desired. Lateral extension portion 356 is extended to a location



near and anterior to ischial spine 362, and attached to a region of ischial spine, such

as at tissue of the arcus tendineus. Lateral extension portion 56 can be cut as

desired.

In a variation on this method, lateral extension portion 356 can be cut at a

length that will allow a segment of lateral extension portion 356 to be further

extended laterally (and anteriorly) past ischial spine 362 at arcus tendineus 360, and

along a length of arcus tendineus 362, optionally being attached to arcus tendineus

362 along that length. See figure 1IB. As a further step, vaginal side wall tissue

366 can optionally be connected (e.g., by absorbable sutures, 368, or any other

useful method) to lateral extension portion 356, which is extended along and

optionally attached along a length of arcus tendineus 366, such as by use of

absorbable sutures; this attachment step can also involve connecting (by the same

sutures) to the arcus tendineus. Contacting and optionally connecting vaginal side

wall tissue 366 to lateral extension portion 356 and arcus tendineus 366 can position

the side wall tissue toward the arcus tendineus in a manner to provide Level 2

vaginal support by supporting side wall tissue 66, preferably to produce an

anatomically correct vaginal bend.

A variation of this method is shown at figure 12, in an embodiment for

treating anterior vaginal prolapse, with an additional step of attaching anterior

extension portions of an implant at opposing obturator foramen. Anterior implant

351 includes adjustable extension portion pieces 353 (left and right sides) extending

through aperture 352 located on tissue support portion piece 350. Each extension

portion piece 353 defines a posterior extension portion 354 of adjustable length and

a lateral extension portion 356, the length of which increases as the length of

posterior extension portion (354) is decreased. The distal end of each posterior

extension portion 354 is secured to sacrospinous ligament 360. Support portion

piece 350 is secured to vaginal tissue to support an anterior prolapse. Preferably,

aperture 352, from which posterior extension portion 354 and lateral extension

portion 356 extend, can be located near a vaginal apex. The lengths of posterior

extension portions 354 are adjusted as desired by movement of extension portion

pieces 353 through apertures 352 (in other words moving aperture 352 in a direction

toward distal end of posterior extension portions 354), and are held frictionally, to



place support portion piece 350 as desired. Lateral extension portions 356 can be

cut to a length to allow extension to locations near and anterior to ischial spine 362

and placement of additional length of lateral extension portions 356 along each

opposing arcus tendineus 366. Each lateral extension portion 356 can be optionally

attached to the length of arcus tendineus 366 using sutures 367 (or any other useful

attachment). Useful lengths of lateral extension portion 356, measured from

aperture 352 to a distal end, can be from about 3 to 5 centimeters, e.g., about 4

centimeters.

In the illustrated embodiment, opposing vaginal side wall tissues 366 are

contacted with or optionally connected (e.g., by absorbable sutures, 368, or any

other useful method) to opposing lateral extension portions 356 extending along

opposing length of arcus tendineus 366.

Each of anterior extension portions 370, one on each side of support portion

piece 350, is secured to opposing obturator foramen 364. A preferred method of

attachment is by placing a tissue fastener such as a self-fixating tip (not shown),

attached at ends of anterior extension portions 370, into tissue of each obturator

foramen, preferably obturator internus muscle, preferably without penetrating the

obturator membrane.

Regarding these methods that allow for Level 2 support by placement of an

extension portion of implant along a length of arcus tendineus and in contact with

vaginal sidewall tissue, after the implant is placed a physician would have the option

of suturing the extension portion to the arcus tendineus to temporarily hold the

extensions laterally. Alternately, a surgeon could merely allow an extension portion

to lie laterally in contact with the arcus tendineus without placing sutures to attach

the extension portion to the arcus tendineus. A mesh extension portion can tend to

stick to tissue, and the amount of sticking could achieve the goal of temporarily

setting a mesh extension portion in place near a vaginal sidewall.

In particular embodiments, after a vaginal incision is closed, the physician

can suture the vaginal side wall, from inside the vagina, to the mesh extension

portion located along the arcus tendineus, alternately or optional also suturing to the

arcus tendineus. The mesh becomes located in-between the lateral vaginal wall and

arcus tendineus. The mesh provides a scaffold between the vaginal wall and arcus



tendineus, for tissue in-growth. Sutures may be placed using any technique or

device, such as a curved pin end suture and any general medical instrument that

allows manipulation of the suture, such as a hemostat. The optional suture can

provide support and strength between the vaginal tissue (Level 2) and the arcus

tendineus while tissue becomes in-grown into the mesh. After the suture

biodegrades, the mesh has become fully in-grown and provides Level 2 support.

Advantageous features of methods as described and illustrated include that

the methods can optionally and preferably be performed transvaginally using a

single vaginal incision and no external incisions, to optionally provide multi-level

support of vaginal tissue by placement of extension portions at one or more of the

sacrospinous ligament, a region of an ischial spine, an arcus tendineus, and obturator

foramen, with additional optional support of vaginal sidewalls by attachment to

lateral extension portion 356 attached at opposing arcus tendineuses 366. Placement

of a length of lateral extension portion 356 along arcus tendineus 366 can mitigate

the possibility of a physician cutting the mesh arm too close to adjusting

engagement 352. Also with this technique, extension portion piece 353 (adjustable

relative to support portion piece 350) provides dual functions of adjusting lengths of

extension portions (354 and 356), and when extended along an arcus tendineus

allowing optional Level 2 tissue support and tissue ingrowth.

These and other exemplary methods described herein can allow for a

combination of Level 1 and Level 2 support. Level 1 support (suspension of the

apex of the vagina) may be provided by placement of an extension portion of an

implant between a region of the vaginal apex to the sacrospinous ligament. Level 2

support (lateral attachment of vaginal sidewalls to pelvic side walls) may be

provided by extending vaginal sidewalls —through an extension portion of an

implant ~ to an arcus tendineus anterior to an ischial spine. Additionally, these

methods can provide such support while avoiding the need for long-term external

needle passes. Preferred method can restore a vaginal bend to an anatomically

correct position. The methods can be applied to anterior and posterior products.

An implant used in these methods can be any useful implant that includes a

tissue support portion suitable to support vaginal tissue, and extension portions that



can extend to a sacrospinous ligament, a region of an ischial spine, and along a

length of arcus tendineus.

Alternate methods and devices for providing a combination of Level 1 and

Level 2 support for anterior prolapse can involve a tissue support portion having an

anterior end and a posterior end; two opposing anterior extension portions can

extend from the anterior end to be placed at opposing obturator foramen; two

opposing lateral extension portions can extend laterally from sides between the

anterior and posterior ends. A scaffold portion can extend from a location near the

anterior end or at a mid-length position along the sides of the tissue support portion,

such as by being connected (securely or adjustably) at an anterior extension portion,

a lateral extension portion, or both. The scaffold portion extends from the anterior

end or the mid-length location, along and distanced from sides of the implant,

toward the posterior end, for connecting to a sacrospinous ligament. Additional

extension portions may also make connections between the scaffold portion and

sides of the tissue support portion, e.g., extending from locations at or near the

posterior end of the tissue support portion to the scaffold portion.

Figures 13A, 13B, and 13C illustrate exemplary multi-piece pelvic implants

200, 230, and 23 1. In these embodiments, an extension portion extends through an

opening of a support portion piece that includes an adjusting engagement. The

adjusting engagement can be a one-way adjusting engagement or a two-way

adjusting engagement. If the adjusting engagement is a two-way adjusting

engagement, a loose end of the extension portion piece can further include a second

adjusting engagement that is a one-way adjusting engagement (see figure 13A) that

can be moved in an direction toward the support portion piece and the two-way

adjusting engagement to fix the length of an extension portion on the opposite side

of the two-way adjusting engagement.

Referring to figure 13A, implant 200 can be used in methods as described,

e.g., for treating posterior vaginal prolapse. Implant 200 includes support portion

piece 202 having two-way apertures (e.g., grommets or openings) 204 and 206.

Extension portion pieces 210 (left) and 212 (right) are threaded loosely through each

of apertures 204 and 206, respectively, to allow substantially free two-way

movement of each extension portion piece (210, 212) through each aperture (204,



206), for adjustment. The segment of left extension portion piece 210 that extends

from one side of aperture 204, that includes self-fixating tip 216 at a distal end, is

left posterior extension portion 218, and can be extended from aperture 204 to a

(left) sacrospinous ligament to place self-fixating tip 216 at a (left) sacrospinous

ligament. The segment of right extension portion piece 212 that extends from one

side of aperture 206, that includes self-fixating tip 216 at a distal end, is right

posterior extension portion 220, and can be extended from aperture 206 to a (right)

sacrospinous ligament, to place self-fixating tip 216 at the (right) sacrospinous

ligament. The segment of left extension portion piece 210 that extends from the

other side of aperture 204, that includes two-way adjustment element 214 (the

"loose" end), is left lateral extension portion 222, and can be extended from aperture

204 to a region of an ischial spine, and optionally along a length of arcus tendineus

on a left side of a patient. The portion of right extension portion piece 212 that

extends from the other side of aperture 206, that includes one-way adjustment

element 14, is left lateral extension portion 224, and can be extended from aperture

206 to a region of an ischial spine and optionally along a length of arcus tendineus

on a left side of a patient. Vaginal sidewall tissue can optionally be secured, e.g., by

suture, to each of left lateral extension portion 224 and right lateral extension portion

222, attached to opposing arcus tendineuses, for Level 2 support.

Still referring to figure 13A, one-way adjusting engagements 214, located at

each of left lateral extension portion 222 and right lateral extension portion 224, are

optional. In use, an extension portion piece (210 or 212) can be adjusted as desired

through an aperture (204, 206), e.g., to produce a desired length or tension on each

posterior extension portion (218, 220). Support portion piece 202 and an extension

portion piece (210, 212) can be placed internally as desired, and moved relative to

each other by threading and sliding a support portion piece through either respective

aperture on support portion piece 202. When desired positions are achieved, each

adjusting engagement 2 14 can be slid to rest against an aperture (204, 206), to fix a

maximum length of a posterior extension portions (218, 220), and also to adjust and

fix lengths of corresponding lateral extension portions (222 and 224). Movement of

a frictional adjustment element can be done by use of an adjustment tool as

described herein. Extension portion pieces 210 and 212 are illustrated as being a



length entirely of mesh, with no non-mesh portion. Alternately, extension portion

pieces may be used that include a non-mesh portion, such as illustrated at figures 6A

and 6B, or otherwise described herein. A grommet management tool such as

illustrated at figure 6C or otherwise described herein can be used to place a grommet

on each non-mesh portion of such extension portion pieces.

Figure 13B illustrates another example of an implant (230), having

components similar to those of implant 200, with the addition of two anterior

extension portions (226 and 228) on an anterior end of support portion piece 203.

This implant can be particularly useful for treating anterior prolapse. Support

portion piece 203 of implant 230 can be placed to treat anterior vaginal prolapse.

Adjusting engagements 204 and 206, in this illustrated embodiment, are shown as

one-way adjusting engagements that allow extension portion pieces 210 and 212 to

move in a direction to extend loose ends (lateral extension portions) 222 and 224,

while shortening posterior extension portions 218 and 220; because these are one-

way adjusting engagements, loose ends 222 and 224 do not include one-way

adjusting engagements 214 as in implant 200 of figure 7A. Elements of implant 230

that are numbered similarly to features of implant 200, can function in the manner

described for implant 20. Added elements of implant 230, right anterior extension

portion 226 and left anterior extension portion 228, can be extended to locate self-

fixating tips 216 (at their respective distal ends) at opposing right and left obturator

foramen, respectively, of the patient.

Figure 13C illustrates another example of an implant (231), having

components similar to those of implant 230. Support portion piece 205 of implant

23 1 can be placed to treat anterior vaginal prolapse. The elements of implant 23 1

numbered similarly to features of implant 230 and can function in the manner

described for implant 230. An additional element of implant 23 1, not present at

implant 230, is posterior tissue support extension 226. Adjusting engagements 204

and 206 may be one-way adjusting engagements (e.g., grommets) or two-way

adjusting engagements (e.g., grommets). Extension portion pieces (not shown) may

include a length that is entirely mesh, or may include a mesh portion and a non-mesh

portion, such as illustrated at figures 6A and 6B or otherwise described herein. A

grommet management tool as illustrated at figure 6C or as otherwise described



herein can be used to place a grommet on each non-mesh portion of such extension

portion pieces.

Exemplary dimensions of an implant as shown at figure 13C can be: length

A, from 5 to 7 centimeters, e.g., from 5.5 to 6.5 centimeters; length B, from 10 to 12

centimeters, e.g., from 10.5 to 11.5 centimeters; length C, from 5.5 to 7.5

centimeters, e.g., from 6 to 7 centimeters; length D, from 3.5 to 5.5 centimeters, e.g.,

from 4 to 5 centimeters; length E, from 2 to 4 centimeters, e.g., from 2.5 to 3.5

centimeters; and length F, from 4 to 6 centimeters, e.g., from 4.5 to 5.5 centimeters.

Referring to figure 14, implant 400 can be useful to provide Level 1 and

Level 2 support in treating anterior vaginal prolapse. Implant 400 includes tissue

support portion 402, which may be synthetic (e.g., a mesh such as a large pore

polypropylene ("LPP") mesh, or an extra large pore ("ELPP") mesh, or biologic

(e.g., porcine, cadaveric, etc.). Anterior extension portions 404 extend from anterior

end 403, to extension portion distal ends of that include tissue fasteners 405. An

opposite end of tissue support portion 402, is posterior end 412. Extending between

the ends are sides 407. Apertures 406, which may be adjusting engagements such as

one-way or two-way grommets, are located at each anterior extension portion 404.

Lateral extension portions 408 extend from each of sides 407 approximately mid¬

way (mid-length) between ends 403 and 412. Posterior extension portions 414

extend from each of sides 407, at posterior end 412. Scaffold portions 414 extend

from apertures 406 (at anterior extension portions 404), along a length from end 403

to end 412 of tissue support portion 402, and are connected to ends of lateral

extension portions 408 and posterior extension portions 414. Tissue fasteners (e.g.,

self-fixating tips) 418 are located at ends of scaffold portions 414, and can be

secured to tissue of a sacrospinous ligament.

In use, implant 400 can be used to treat anterior vaginal prolapse with Level

1 and Level 2 support. Tissue support portion 402 is fastened to tissue of an anterior

vagina, with anterior end 403 toward a patient's anterior to allow anterior extension

portions 404 to extend to place tissue fixation devices 405 at opposing obturator

foramen. Tissue support portion 102, e.g., near sides 107, is also attached to a mid¬

section of the vagina, optionally include sidewalls of the mid-section, and supported

by extension portions to provide Level 2 support. Posterior end 412 can be secured



to tissue near a vaginal apex to provide apical support. Tissue fasteners 418 are

secured to sacrospinous ligaments on each of a left and a right side of the patient.

Each of scaffold extension portions 416 can be adjusted as to length, to tension their

engagement between the sacrospinous ligament and anterior extension portions 404,

to which scaffold portions 416 are adjustably attached.

Dimensions of implant 400 can be as desired. To correspond generally to a

width from one ischial spine to an opposing ischial spine, or from one arcus

tendineus to an opposing arcus tendineus, within a pelvic region of a patient, which

is about 9.5 centimeters, a width between two opposing distal ends of extension

portions 408, such as from rivet 409 to rivet 409, can be, e.g., from 8 to 11

centimeters, or from about 8.5 to 10.5 centimeters. A width of a level 2 aspect of

tissue support portion 402 can be sufficient to engage vaginal tissue sidewalls; e.g., a

length between rivets 4 11 can be from about 5 to 7 centimeters, e.g., from 5.5 to 6.5

centimeters. A distance from end 302 (providing Level 3 support) and a mid-length

location of the implant (e.g., rivet 4 11) can be, e.g., from abut 5 to 6 centimeters. A

width of end 412, between rivets 413, can be, for example, from about 6 to 8

centimeters, e.g., from 6 to 7 centimeters.

Referring to figure 15, implant 420 can be useful to provide Level 1 and

Level 2 support in treating anterior vaginal prolapse. Implant 420 includes tissue

support portion 422, which may be synthetic (e.g., a mesh, an LPP mesh, or an

ELPP mesh) or biologic (e.g., porcine, cadaveric, etc.). Anterior extension portions

424 extend from anterior end 423 to distal ends that include tissue fixation elements

425. An opposite end of tissue support portion 422 is posterior end 432. Extending

between the ends are sides 427. Apertures 426 are located at each lateral extension

portion 428. Lateral extension portions 428 extend from each of sides 427

approximately mid-way (mid-length) between ends 423 and 432. Posterior

extension portions 424 extend from each of sides 427 at posterior end 432. Scaffold

portions 434 (which can optionally be considered to include segment 435) extend

from apertures 426, along a length of tissue support portion 422, and are connected

to ends of posterior extension portions 424. Tissue fasteners (e.g., self-fixating tips)

438 are located at ends of scaffold extension portions 434 and can be secured to

tissue of a sacrospinous ligament.



At figure 15, the scaffold portions can be considered to be portions of the

implant that extend from posterior tissue fasteners 438 to adjusting engagements 426

and further to anterior extension portions 424, connecting at secure engagements

421. By this convention segment 435 is considered to be a segment of each scaffold

portion; the anterior end of the left-side scaffold portion is connected in a secure

manner at location 421 to the anterior left-side extension portion, and the left-side

scaffold portion includes an adjusting engagement (426) along the left-side scaffold

portion length; and the anterior end of the right-side scaffold portion is connected in

a secure manner at location 421 to the anterior right-side extension portion, and the

right-side scaffold portion includes an adjusting engagement (426) along the right-

side scaffold portion length. Each lateral extension portion 428 is optional and the

adjusting engagements 426 may be considered to be (or may actually be) located

near respective left and right sides (427) tissue support portion 422.

In use implant 420 can be used to treat anterior vaginal prolapse with Level 1

and Level 2 support. Tissue support portion 422 is fastened to tissue of an anterior

vagina, with anterior end 423 toward a patient's anterior to allow anterior extension

portions 424 to extend to place tissue fixation devices 425 at opposing obturator

foramen. Tissue support portion 422, e.g., near sides 127, is also attached to

sidewalls of vaginal tissue, to provide Level 2 support. Posterior end 432 can be

secured to tissue near a vaginal apex to provide apical support. Tissue fasteners 438

are secured to sacrospinous ligaments on each of a left and a right side of the patient.

Each of scaffold portions 434 can be adjusted as to length, to tension their

engagement between the sacrospinous ligament and lateral extension portions 428.

Dimensions of implant 420 can be similar to those of implant 400.

Implants 200, 230, 23 1, 400, and 420 are primarily described in relation to

treating vaginal prolapse, but these implants, and various of the separate features of

these implants, (e.g., adjusting engagements, scaffold portions, and the general use

and general and specific anatomic placement of these) may be used for treating other

pelvic conditions. Also, any of these implants, or features of these implants, can be

used in combination with any separate or combined components of implants and kits

as described herein, such as the various tissue fasteners, adjusting tools, grommet

management tools, insertion tools, adjusting engagements (e.g., grommets), etc., and



for methods that include any of the variety of techniques, incisions, locations of

internal attachment, and treated conditions.

The implants and tools as described can be combined into kits that contain

multiple different combinations of these tools. Any of the implants can be in a kit,

with tools, extension portions pieces, support portion pieces, insertion tools,

adjusting tools, grommet management tools, and tissue fasteners, in any

combination. Figure 16 illustrates such combinations. Kit 500 includes support

portion piece 502 and two (optional) extension portion pieces 504. Extension

portion pieces 502 include a mesh-portion and a non-mesh portion, but entirely mesh

extension portion pieces could be used. Alternately, extension portion pieces can be

absent and extension portions can be attached integrally to a tissue support portion.

Optional adjusting tool 506 can be as described, e.g., as illustrated at figures 8A and

8B, or 9A and 9B. Optional grommet management tool 508 can be as described,

e.g., as illustrated at figure 6C or 6D. Optional insertion tool 510 can be as

described, e.g., as illustrated at figures 7A, 7B, or 7C, or may be an alternate or

previously-known insertion tool. Optional insertion tool 510 may engage tissue

fasteners 512. End 514 of grommet management tool 508 can matingly engage ends

516 of non-mesh portions of extension portion pieces 504, such as at cylindrical

bores (shown in shadow). Support portion piece 502 can be designed to support

posterior vaginal tissue, anterior vaginal tissue, vaginal vault tissue, or another

pelvic tissue, and can include optional features such as additional extension portions

or scaffold portions or additional adjusting engagements (not shown). For example

support portion piece 502 can comprise a support portion piece or implant as

described or illustrated herein. . Apertures 518 can be one-way adjusting

engagements or two-way adjusting engagements.

Various embodiments disclosed herein can be combined with neuromuscular

stimulation to treat pelvic prolapse and pain or discomfort associated with it or post-

cancer or other reconstructive surgery.



Claims:

1. A method for treating vaginal prolapse, the method comprising

providing an implant comprising a tissue support portion and a

plurality of extension portions,

placing the tissue support portion in contact with vaginal tissue to

support the vaginal tissue,

extending a posterior extension portion to engage a sacrospinous

ligament, and

extending a lateral extension portion to engage tissue at a region of

ischial spine.

2. The method of claim 1 for treating anterior prolapse, the method comprising

extending opposing anterior extension portions to engage opposing obturator

foramen.

3. A method according to claim 1 or 2 wherein the lateral extension portion

includes a segment of implant extending past the region of ischial spine, the method

comprising contacting the segment to arcus tendineus anterior to the ischial spine.

4. A method according to claim 3 comprising attaching the segment to the arcus

tendineus.

5. A method according to claim 3 or 4 comprising attaching vaginal sidewall

tissue to the segment.

6. A method according to any of claims 1 through 5 comprising

extending a left posterior extension portion to engage a sacrospinous

ligament at a left side of a patient,

extending a right posterior extension portion to engage a

sacrospinous ligament at a right side of a patient,

extending a left lateral extension portion to engage a region of ischial

spine at a left side of a patient, and

extending a right lateral extension portion to engage a region of

ischial spine at a right side of a patient.

7. A method of claim 6 comprising

contacting a segment of the left lateral extension portion with arcus

tendineus anterior to the left ischial spine,



contacting left-side vaginal sidewall tissue to the segment of left

lateral extension portion,

contacting a segment of the right lateral extension portion with arcus

tendineus anterior to the right ischial spine, and

contacting right-side vaginal sidewall tissue to the segment of right

lateral extension portion.

8. A method according to any of claims 1 through 7 wherein the implant

comprises pieces that include:

a support portion piece comprising a tissue support portion, and

an extension portion piece adjustably connected to the support

portion piece,

wherein the support portion piece comprises an aperture through which the

extension portion piece extends to adjustably connect the extension portion piece to

the support portion piece, and a posterior segment of the support portion piece forms

a posterior extension portion and a lateral segment of the support portion piece

forms a lateral extension portion-.

9. A method according to claim 8, wherein

the implant comprises a left-side support portion piece extending

through an aperture in the support portion piece to form a left posterior extension

portion extending from a side of the aperture and a left lateral extension portion

extending from an opposite side of the aperture,

the method comprising,

extending the left posterior extension portion to engage sacrospinous

ligament at a left side of a patient,

adjusting the position of the support portion piece by adjusting the

position of the aperture along a length of the left extension portion piece, and

connecting a segment of the left lateral extension portion to an arcus

tendineus,

the implant comprises a right-side support portion piece extending

through an aperture in the support portion piece to form a right posterior extension

portion extending from a side of the aperture and a right lateral extension portion

extending from an opposite side of the aperture,



the method comprising,

extending the right posterior extension portion to engage

sacrospinous ligament at a right side of a patient,

adjusting the position of the support portion piece by adjusting the

position of the aperture along a length of the right extension portion piece, and

connecting a segment of the right lateral extension portion to an arcus

tendineus.

10. A method according to claim 9 wherein the apertures comprise one-way

adjusting engagements and the adjusting steps comprise adjusting the position using

an adjusting tool.

11. A method for treating vaginal prolapse, the method comprising

providing an implant comprising a tissue support portion and a

plurality of extension portions,

placing the tissue support portion in contact with vaginal tissue to

support the vaginal tissue,

extending a posterior extension portion to engage a sacrospinous

ligament, and

extending an anterior extension portion to engage an obturator

foramen.

12. A method according to claim 11 comprising

extending a right posterior extension portion to engage a right

sacrospinous ligament, and

extending a right anterior extension portion to engage a right

obturator foramen,

extending a left posterior extension portion to engage a left

sacrospinous ligament, and

extending a left anterior extension portion to engage a left obturator

foramen.

13. A method according to claim 11 or 12 wherein the implant comprises pieces

that include:

a support portion piece comprising a tissue support portion, and



an extension portion piece adjustably connected to the support

portion piece,

wherein the support portion piece comprises an aperture through which the

extension portion piece extends to adjustably connect the extension portion piece to

the support portion piece, and a posterior segment of the support portion piece forms

a posterior extension portion.

14. A method according to claim 13, wherein

the implant comprises a left-side support portion piece extending

through an aperture in the support portion piece to form a left posterior extension

portion from one side of the aperture and a left loose end extending from the other

side of the aperture, the method comprising,

extending the left posterior extension portion to engage sacrospinous

ligament at a left side of a patient,

adjusting the position of the support portion piece by adjusting the

position of the aperture along a length of the left extension portion piece, and

the implant comprises a right-side support portion piece extending

through an aperture in the support portion piece to form a right posterior extension

portion from one side of the aperture and a right loose end extending from the other

side of the aperture, the method comprising,

extending the right posterior extension portion to engage

sacrospinous ligament at a right side of a patient, and

adjusting the position of the support portion piece by adjusting the

position of the aperture along a length of the right extension portion piece.

15. A method according to claim 14 wherein the apertures comprise one-way

adjusting engagements and the adjusting steps comprise adjusting the position using

an adjusting tool.

16. A method according to claim 14 wherein the apertures comprise two-way

adjusting engagements and the adjusting steps comprise adjusting the position using

an adjusting tool.

17. A method according to claim 16 wherein a one-way adjusting engagement is

located at each loose end.



18. A method according to claim 17 wherein positions of the one-way adjusting

engagement are adjusted using an adjusting tool.

19. A method according to claim 18 wherein the extension portion pieces

comprise a mesh portion and a non-mesh portion, each posterior extension portion

comprising mesh portion, each loose end comprising non-mesh portion.

20. A method according to any of claims 17 and 18, comprising

providing a grommet management tool,

engaging an end of the grommet management tool with a loose end,

and

transferring a one-way grommet from the grommet management tool

to the loose end.

2 1. A method for treating vaginal prolapse with Level 1 and Level 2 support, the

method comprising

providing an implant comprising a tissue support portion and a

plurality of extension portions,

placing the tissue support portion in contact with vaginal tissue to

support the vaginal tissue,

extending an extension portion to engage a sacrospinous ligament to

provide Level 1 support, and

supporting vaginal tissue to provide Level 2 support.

22. A method according to claim 2 1 comprising

extending a lateral extension portion from the tissue support portion

to engage tissue at a region of ischial spine, wherein the lateral extension portion

includes a segment of implant extending past the region of ischial spine, the method

comprising contacting the segment to arcus tendineus anterior to the ischial spine,

the method further comprising contacting vaginal sidewall tissue to the segment to

provide Level 2 support.

23. A method according to claim 2 1 comprising

providing an implant comprising

a tissue support portion comprising an anterior end, a

posterior end, and right and left sides extending between the anterior end and the

posterior end,



an anterior right-side extension portion extending from the

anterior end of the right side and an anterior left-side extension portion extending

from the anterior end of the left side,

an anterior-right tissue fastener at a distal end of the anterior

right-side extension portion and an anterior-left tissue fastener at a distal end of the

anterior left-side extension portion,

a second right-side extension portion extending from a right

side of the tissue support portion and a second left-side extension portion extending

from the left side of the tissue support portion,

a right side scaffold portion having an anterior end, a posterior

end, and a length between the anterior end and the posterior end, the anterior end

connected to the tissue support portion or the anterior right-side extension portion,

the scaffold portion being connected to the second right-side extension portion along

the length, and the distal end of the right side scaffold portion comprising a right-

posterior tissue fastener; and

a left side scaffold portion having an anterior end, a posterior

end, and a length between the anterior end and the posterior end, the anterior end

connected to the tissue support portion or anterior left-side extension portion, the

scaffold portion being connected to the second left-side extension portion along the

length, and the distal end of the left side scaffold portion comprising a left-posterior

tissue fastener;

the method comprising

placing the tissue support portion in contact with vaginal tissue;

placing the anterior-right tissue fastener at an obturator foramen and placing

the anterior-left tissue fastener at an opposing obturator foramen; and

placing the left-posterior tissue fastener at a sacrospinous ligament and

placing the right posterior tissue fastener at an opposing sacrospinous ligament.

24. The method of claim 23 wherein

the anterior end of the right-side scaffold portion is connected to the

right anterior extension portion,

the anterior end of the left-side scaffold portion is connected to the

left anterior extension portion,



the second left-side extension portion being a posterior left-side

extension portion,

the second right-side extension portion being a posterior right-side

extension portion,

the implant further comprises a left-side lateral extension portion

connected to a left side of the tissue support portion and also connected to the left¬

side scaffold portion along the length,

the implant further comprises a right-side lateral extension portion

connected to a right side of the tissue support portion and also connected to the

right-side scaffold portion along the length.

25. A pelvic implant comprising

a tissue support portion comprising an anterior end, a

posterior end, and right and left sides extending between the anterior end and the

posterior end;

a first right-side extension portion extending from the right

side and a first left-side extension portion extending from the left side;

optionally, a second right-side extension portion extending

from a right side of the tissue support portion and optionally a second left-side

extension portion extending from the left side of the tissue support portion;

a right-side scaffold portion having a right-side scaffold

anterior end, a right-side scaffold posterior end, and a right-side scaffold length

between the right-side scaffold anterior end and the right-side scaffold posterior end,

the right-side scaffold anterior end connected to the tissue support portion or second

right-side extension portion, the right-side scaffold portion being connected to the

first right-side extension portion along the right-side scaffold length, and the right

side-scaffold distal end comprising a tissue fastener; and

a left-side scaffold portion having a left-side scaffold anterior

end, a left-side scaffold posterior end, and a left-side scaffold length between the

left-side scaffold anterior end and the left-side scaffold posterior end, the left-side

scaffold anterior end connected to the tissue support portion or second left-side

extension portion, the left-side scaffold portion being connected to the first left-side



extension portion along the left-side scaffold length, and the left-side scaffold distal

end comprising a tissue fastener.

26. The implant of claim 25 comprising a second right-side extension portion

and a second left-side extension portion, wherein the second right-side extension

portion is an anterior right-side extension portion and the second left-side extension

portion is an anterior left-side extension portion, and wherein the left-side scaffold

anterior end is connected to the anterior left-side extension portion and the right-side

scaffold anterior end is connected to the anterior right-side extension portion, the

implant further comprising a left-side lateral extension portion and a right-side

lateral extension portion, the left-side lateral extension portion connected to the left¬

side scaffold portion along the left-side scaffold length and the right-side lateral

extension portion connected to the right-side scaffold portion along the right scaffold

length.

27. The implant of claim 26 wherein

the anterior end of the left-side scaffold portion is connected to the

anterior left-side extension portion at an adjusting connector, and

the anterior end of the right-side scaffold portion is connected to the

anterior right-side extension portion at an adjusting connector!

28. The implant of claim 25 comprising a second right-side extension portion

and a second left-side extension portion, wherein the second right-side extension

portion is a lateral right-side extension portion and the second left-side extension

portion is a lateral left-side extension portion, the anterior end of the left-side

scaffold portion is connected to the anterior left-side extension portion and the

anterior end of the right side scaffold portion is connected to the lateral right-side

extension portion, and wherein the right-side of the tissue support portion is

connected to the right-side scaffold along the right-side scaffold length and the left¬

side of the tissue support portion is connected to the left-side scaffold along the left¬

side scaffold length.

29. The implant of claim 28 wherein

the anterior end of the left-side scaffold portion is connected in a

secure manner to the anterior left-side extension portion, and the left-side scaffold

portion includes an adjusting engagement along the left-side scaffold portion length,



the anterior end of the right-side scaffold portion is connected in a

secure manner to the anterior right-side extension portion, and the right-side scaffold

portion includes an adjusting engagement along the right-side scaffold portion

length.

30. A pelvic implant comprising a tissue fastener capable of engaging soft tissue

of a pelvic region, the tissue fastener comprising spring-biased extensions, the

spring-biased extensions comprising an open configuration and a closed

configuration, wherein the tissue fastener can be contacted with tissue when placed

in an open configuration, and closed to the closed configuration to grasp the tissue.

31. A method of placing a tissue fastener at soft tissue of a pelvic region, the

method comprising

providing a tissue fastener as recited at claim 30,

placing the tissue fastener in an open configuration,

placing the tissue fastener against soft tissue in a pelvic region, and

placing the tissue fastener in a closed position to grasp the soft tissue.

32. A pelvic implant comprising a tissue fastener capable of engaging soft tissue

of a pelvic region, the tissue fastener comprising extensions, the extensions

comprising an open configuration and a closed configuration, wherein the tissue

fastener can be contacted with tissue when placed in the closed configuration, and

inserted into tissue to achieve an open configuration within the tissue.

33. A method of placing a tissue fastener at soft tissue of a pelvic region, the

method comprising

providing a tissue fastener as recited at claim 32,

placing the tissue fastener in a closed configuration,

placing the tissue fastener against soft tissue in a pelvic region, and

inserting the tissue fastener into soft tissue to achieve the open

configuration within the tissue.

34. A kit comprising a pelvic implant comprising a support portion piece and an

extension portion piece, the extension portion piece comprising a mesh portion and a

non-mesh portion, and the support portion piece comprising an adjusting

engagement capable of adjustably engaging the support portion piece.

35. A kit according to claim 34 further comprising a grommet management tool.



36. A method of placing a pelvic implant comprising

providing a kit according to claim 35, and

transferring a grommet from the grommet management tool to the

non-mesh portion.

37. A kit according to any of claims 34 through 36 further comprising an

adjusting tool.

38. An insertion tool for placement of a tissue fastener of a pelvic implant, the

insertion tool comprising a shaft having a pore engagement located along a length of

the shaft.

39. A method of placing an implant comprising a tissue fastener comprising

providing an insertion tool according to claim 38,

providing an implant comprising a segment of implant and a tissue

fastener secured to the segment of implant, the segment of implant comprising a

pore,

placing the tissue fastener at a distal end of the shaft,

placing the pore at the pore engagement to hold the segment of

implant.

40. A kit according to any of claims 34 through 36 further comprising an

insertion tool as recited at claim 38.

4 1. An adjusting tool comprising a shaft and a distal end, the distal end

comprising a first set of opposing arms, each set of arms extending laterally from the

distal end of shaft to comprise a slot.

42. A pelvic implant comprising a grommet, the grommet comprising an

aperture and an aperture extension.

43. The implant of claim 42 wherein the grommet is a one-way grommet or a

two-way grommet.

44. A kit according to any of claims 34, 35, 37, or 40, comprising a grommet

according to claim 42 or 43.

45. A pelvic implant comprising.

a tissue support portion,

a set of two anterior extension portions extending from the tissue

support portion, a set of two lateral extension portions extending from the tissue



support portion, and a set of two posterior extension portions extending from the

tissue support portion,

wherein, when the tissue support portion is placed to support tissue of a vagina, the

anterior extension can be connected to opposing obturator foramen, the lateral

extension portions can be connected to opposing regions of ischial spine and

optionally contacted to tissue of opposing arcus tendineus, and the posterior

extension portions can be connected to opposing sacrospinous ligaments.
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