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A surgical implant for treating a pelvic condition, the implant comprising a tissue 
support portion and an extension portion, wherein the tissue support portion 
comprises multiple layers of material including a layer of synthetic material and a 
layer of biologic material.
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APPLICANT: AMS Research Corporation

Invention Title: SURGICAL IMPLANTS, TOOLS, AND METHODS
FOR TREATING PELVIC CONDITIONS

The following statement is a full description of this invention, including the best 
method of performing it known to me:
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SURGICAL IMPLANTS, TOOLS, AND METHODS 

LOR TREATING PELVIC CONDITIONS 

PRIORITY CLAIM

This application claims priority to United States Provisional Patent 

Application having serial number 60/805,040, filed on June 16, 2006, titled PELVIC 

ELOOR REPAIR TISSUE FIXATION, and United States Provisional Patent 

Application having serial number 60/897,697, filed January 26, 2007, titled ARM 

LENGTH REDUCTION /TENSIONING CONCEPT.

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, and 

any of these conditions in combination. Particular examples of articles and tools 

described herein include: surgically implanted implants that support pelvic tissue 

and that can are adjustable in terms of their length or tension, during or after being 

implanted; implants having multiple layers, and implantation tools having various 

configurations.

BACKGROUND

Pelvic health for men and women is a medical area of increasing importance, 

at least in part due to an aging population. Examples of common pelvic ailments 

include incontinence (fecal and urinary) and pelvic tissue prolapse (e.g., female 

vaginal prolapse). Urinary incontinence can further be classified as including 

different types, such as stress urinary incontinence (SUI), urge urinary incontinence, 

mixed urinary incontinence, among others. Other pelvic floor disorders include 

cystocele, rectocele, enterocele, and prolapse such as anal, uterine and vaginal vault 

prolapse. A cystocele is a hernia of the bladder, usually into the vagina and introitus. 

Pelvic disorders such as these can result from weakness or damage to normal pelvic 

support systems.
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In its severest forms, vaginal vault prolapse can result in the distension of the 

vaginal apex outside of the vagina. An enterocele is a vaginal hernia in which the 

peritoneal sac containing a portion of the small bowel extends into the rectovaginal 

space. Vaginal vault prolapse and enterocele represent challenging forms of pelvic

5 disorders for surgeons. These procedures often involve lengthy surgical procedure 

times.

Urinary incontinence can be characterized by the loss or diminution in the 

ability to maintain the urethral sphincter closed as the bladder fills with urine. Male 

or female stress urinary incontinence (SUI) occurs when the patient is physically

10 stressed.

One cause of urinary incontinence is damage to the urethral sphincter. Other 

causes include the loss of support of the urethral sphincter, such as can occur in 

males after prostatectomy or following radiation treatment, or that can occur due to 

pelvic accidents and aging related deterioration of muscle and connective tissue

15 supporting the urethra. Other causes of male incontinence include bladder 

instability, over-flowing incontinence, and fistulas.

The female’s natural support system for the urethra is a hammock-like 

supportive layer composed of endopelvic fascia, the anterior vaginal wall, and the 

arcus tendineus. Weakening and elongation of the pubourethral ligaments and the 

20 arcus tendineus fascia pelvis, and weakening of the endopelvic fascia and 

pubourethral prolapse of the anterior vaginal wall, may have a role in the loss of 

pelvic support for the urethra and a low non-anatomic position that leads to urinary 

incontinence.

In general, urinary continence is considered to be a function of urethral

25 support and coaptation. For coaptation to successfully prevent or cure incontinence, 

the urethra must be supported and stabilized in its normal anatomic position. A 

number of surgical procedures and implantable medical devices have been 

developed over the years to provide urethral support and restore coaptation. 

Examples of such surgical instruments included Stamey needles, Raz needles, and

30 Pereyra needles. See Stamey, Endoscopic Suspension of the Vesical Neck for 

Urinary Incontinence in Females, Ann. Surgery, pp. 465-471, October 1980; and
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Pereyra, A Simplified Surgical Procedure for the Correction of Stress Incontinence 

in Women, West. J. Surg., Obstetrics & Gynecology, pp. 243-246, July-August 1959.

One alternative surgical procedure is a pubovaginal sling procedure. A 

pubovaginal sling procedure is a surgical method involving the placement of a sling 

to stabilize or support the bladder neck or urethra. There are a variety of different 

sling procedures. Descriptions of different sling procedures are found in U.S. Pat. 

Nos. 5,112,344, 5,611,515, 5,842,478, 5,860,425, 5,899,909, 6,039,686, 6,042,534, 

and 6,110,101.

Some pubovaginal sling procedures extend a sling from the rectus fascia in 

the abdominal region to a position below the urethra and back again. The slings 

comprise a central portion that is adapted to support the urethra or a pelvic organ 

(i.e., a “support portion” or “tissue support portion”), and two extension portions 

bracketing the support portion, optionally a protective sheath or sheaths encasing at 

least the extension portions. Although complications associated with sling 

procedures are infrequent, they do occur. Complications include urethral 

obstruction, prolonged urinary retention, bladder perforations, damage to 

surrounding tissue, and sling erosion.

Other treatments involve implantation of a Kaufman Prosthesis, an artificial 

sphincter (such as the AMS-800 Urinary Control System available from American 

Medical Systems, Inc.), or a urethral sling procedure in which a urethral sling is 

inserted beneath the urethra and advanced to the retropubic space. Peripheral or 

extension portions of the elongated urethral sling are affixed to bone or body tissue 

at or near the retropubic space. A central support portion of the elongated urethral 

sling extends under the urethral or bladder neck to provide a platform that 

compresses the urethral sphincter, limits urethral distention and pelvic drop, and 

thereby improves coaptation. Similar attached slings or supports have been 

proposed for restoring proper positioning of pelvic organs, e.g., the vagina or 

bladder.

Elongated “self-fixating” slings have also been introduced for implantation

in the body, to treat pelvic conditions such as prolapse and incontinence conditions.

Self-fixating slings do not require the extension portions to be physically attached to

tissue or bone. Rather, the slings rely upon tissue ingrowth into sling pores to
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stabilize the sling. See, for example, commonly assigned U.S. Patent Nos. 

6,382,214, 6,641,524, 6,652,450, and 6,911,003, and publications and patents cited 

therein. The implantation of these implants involves the use of right and left hand 

sling implantation tools that create transvaginal, transobturator, supra-pubic, or

5 retro-pubic exposures or pathways. A delivery system for coupling the sling ends to 

ends of elongate insertion tools, to draw sling extension portions through tissue 

pathways, is also included. Needles of the right and left hand insertion tools 

described in the above-referenced 2005/0043580 patent publication have a curvature 

in a single plane and correspond more generally to the BioArc™ SP and SPARC™ 

10 single use sling implantation tools sold in a kit with an elongated urethral sling by 

American Medical Systems, Inc.

In some sling implantation kits, the needle portion has a proximal straight 

portion extending from the handle and a distal curved portion terminating in a needle 

end or tip. As described in the above-referenced ‘003 patent, the kit may include

15 more than one type of implantation tool (also, “insertion tool”). The kit may include 

one tool suitable for an outside-in (e.g. from the skin incision toward a vaginal 

incision) procedure and another that may be suitable for an inside-out (e.g. from the 

vaginal incision toward a skin incision) procedure. Surgeons that prefer an approach 

dictated by the surgeon’s dominant hand can select the procedure and the

20 appropriate implantation tool. Alternately, universal implantation tools (e.g., right 

and left sling implantation tools each suitable for both an inside-out and an outside

in approach) may be provided.

Optionally, a detachable protective sheath may encase some portion of an 

extension portion of a pelvic implant. Connectors (e.g., dilating connectors) may be 

25 attached to the ends of the extension portions for connecting with and end of an 

insertion tool. Generally speaking, the insertion tool ends are inserted axially into 

the connectors and the extension portions of the implant are drawn through tissue 

pathways trailing the connector and needle, to draw a central support portion against 

the pelvic tissue (e.g., the urethra) to provide support. The connectors are drawn out 

30 through skin incisions and the implant and sheath are severed adjacent to the 

connectors.
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18 Similar transobturator implantation procedures for implanting a pelvic implant to support a 

pelvic organ, e.g., the vagina, restored in proper anatomic position, are described in commonly 

assigned U.S. Patent Application Publication Nos. 2005/0043580 and 2005/0065395. Alternate 

implantation procedures for creating tissue pathways exiting the skin lateral to the anus and 

implanting an implant extending between the skin incisions to support a pelvic organ, e.g., the 

vagina, restored in proper anatomic position, are described in commonly assigned

U.S. Patent Application Publication No. 2004/0039453 and in PCT Publication No. WO 

03/096929. Various ways of attaching a sheath end and implant mesh extension to a self-fixating 

tip are detailed in the above-referenced '450 patent, for example. Further ways of attaching 

extensions of an implant to an implantation tool are described in U.S. Patent Publication 

2004/0087970.

SUMMARY

It is an object of the present invention to wholly or partly overcome one or more of the 

above disadvantages and drawbacks of the prior art, or at least to provide a useful alternative.

In accordance with an aspect, the present invention provides a pelvic implant 

comprising: a tissue support member having a first end portion and a second end portion; an 

extension mesh member, the extension mesh member being a physically separate mesh 

construct from the tissue support member, the extension mesh member including a 

proximal end portion and a distal end portion; and a frictional adjusting element securely 

coupled to the proximal end portion of the extension mesh member, the frictional adjusting 

element including a body that defines an aperture, the body also defining frictional 

engagements, wherein the first end portion of the tissue support member is configured to 

extend through the aperture and contact the frictional engagements to adjustably couple the 

tissue support member to the extension mesh member, wherein the frictional engagements 

allow movement of the first end portion of the tissue support member through the aperture 

in one direction and inhibit movement of the first end portion of the tissue support member 

in an opposing direction.

In accordance with an aspect, the present invention provides a method of treating a pelvic 

condition in a female patient, the method comprising: creating a vaginal incision; providing the 

pelvic implant according to the preceding aspect; passing the pelvic implant through the 

incision; and positioning the pelvic implant to a supporting position relative to tissue of the 

pelvic region.

AH26(21799645_1):MSD
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18 In accordance with an aspect, the present invention provides a method of treating a 

pelvic condition in a female patient, the method comprising: creating a vaginal incision; 

providing the pelvic implant according to the foremost aspect; passing the pelvic implant 

through the incision; positioning the pelvic implant to a supporting position relative to 

tissue of the pelvic region; and placing the distal end portion of the extension mesh 

member at tissue of an obturator foramen.

In accordance with an aspect, the present invention provides a medical assembly, 

comprising: an implant including a support mesh portion including a grommet having an 

aperture, and an elongate mesh arm, the elongate mesh arm being a physically separate mesh 

construct from the support mesh portion, the elongate mesh arm configured to fit through the 

aperture of the grommet; a frictional adjusting element being movable at a portion of the 

elongated mesh arm to adjust a length of the elongated mesh arm in a first direction; and an 

adjusting tool including an elongate shaft and a distal end, the distal end configured to engage 

the grommet to move the grommet along a length of the elongate mesh arm.

The present patent application describes pelvic implants and methods 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.), 

and other conditions caused by muscle and ligament weakness.

Embodiments of implants include a tissue support portion and one or more extension 

portion. Some implants can include multiple pieces. One piece can be a support portion piece 

that includes the tissue support portion, and support piece arm extending from the tissue support 

portion. Another piece can be an extension portion piece that attaches to the support portion 

piece in an adjustable fashion, such as with an attachment that includes a frictional adjusting 

element to adjust a length of an extension portion. The multi-piece construction and frictional 

adjusting element allow for adjustment of the length of the extension portion, e.g., the length as 

measured from a distal end of the extension portion to the central support portion.

The frictional adjusting element can be a connector or adjustable element placed at an

extension portion piece or at a support portion piece, e.g., at a tissue support portion or at a

support portion piece arm. The frictional adjusting element in general can include an aperture

and frictional engagements for contacting a segment of implant material, e.g., an elongate

segment of implant material threaded through the aperture that may be a segment of extension

portion that is either from an extension portion piece or from a support portion piece (e.g., a

AH26(21799645_1):MSD
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18 support portion piece arm). Embodiments of frictional adjusting elements may allow for one

way adjustment such as shortening of the length of the extension portion. Other embodiments of 

frictional adjusting elements may allow for two-way adjustment of a length of extension portion, 

and a structure or mechanism that can be switched, activated, removed, closed, or opened, to 

lock or secure the frictional adjusting element at a selected location to prevent movement in 

either direction.

Examples of two-way frictional adjusting elements can include a guard or other structure 

that can block contact between frictional surfaces of the connector and the segment of implant 

during two-way adjustment of the connector. The guard can be removed to allow the frictional 

surfaces of the connector to engage the segment of implant and prevent relative movement. 

Alternately, the frictional adjusting element can include an open configuration that allows the 

segment of implant to freely move in two directions through the aperture, and a closed 

configuration that closes frictional surfaces against the segment of implant to prevent relative 

movement. The user (e.g., surgeon) can manipulate the element between the opened and closed 

configurations.

Implants of the present disclosure can include a tissue fastener at a distal end of an 

extension portion. The tissue fastener can be of various types, including, as examples, a self

fixating tip that is inserted into soft tissue and frictionally retained, other forms of soft tissue 

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

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. As an example, a tissue 

fastener can be placed at muscle tissue of an obturator foramen, tissue of an arcus tendineus, 

tissue in a region of 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, and tissue 

of levator muscle.

In alternate embodiments of implants and methods, a distal end of an extension portion 

could be attached to bone or could extend to an external incision.

Embodiments of tissue fasteners such as self-fixating tips can be designed to engage a

distal end of an insertion tool to allow the insertion tool to place the self-fixating tip at a desired

tissue location by pushing.

AH26(21799645_1):MSD
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18 The implants can be implanted to treat a pelvic condition by supporting pelvic tissue.

According to exemplary methods, a physician identifies tissue within the pelvic region to be

supported, and a tissue path through which extension portions of a pelvic implant will be passed,

for support. An insertion tool and extension portion can be introduced through a medial incision

to insert an implant assembly.

This procedure can be performed by use of a single (medial) incision, by securing ends of 

extension portions to internal tissue (soft tissue, bone, fascia, etc.), or in alternate embodiments 

one or more extension portions may be passed from the medial incision to an external incision. 

One or more extension portions of the implant can be adjustable, and include a frictional 

adjusting element. A method can include adjusting the length of one or more extension portion 

to adjust the position of the implant relative to tissue to be supported, especially the tissue 

support portion, or the tension that is applied to the tissue support portion by the extension 

portion.

Exemplary methods of using an implant that includes a frictional adjusting element can 

include implanting an implant by securing a distal end of an extension portion to tissue in the 

pelvic region. The central support portion is then placed as desired, and the length of an 

adjustable extension portion can be adjusted.

Implants as described herein include implants (e.g., slings) for treating male or female 

urinary incontinence, wherein the sling includes a tissue support portion and one or multiple 

extension portions (e.g., 2, 4, 6, or 8). The sling can have one or more features as described 

herein including an adjustability feature that allows the length of one or more extension portion 

to be adjusted; a multi-layer or "hybrid" tissue support portion; multi-piece construction; any 

one or more tissue fastener as described herein; or, may be in combination with an insertion tool 

as described herein.

Similarly, any of the other implants described, e.g., 2, 4, or 6-legged implants, for treating 

prolapse, male or female fecal incontinence, etc. can include any single feature or combination 

of features as described herein including an adjustability feature that allows the length of one or 

more extension portion to be adjusted; a multi-layer or "hybrid" tissue support portion; multi

piece construction; any one or more tissue fastener as described herein; or, may be in 

combination with an insertion tool as described herein.

Implants, methods, and insertion tools as described may allow pelvic floor reconstruction 

procedures to become less invasive and easier to use for a variety of pelvic floor surgery groups. 

Implants described herein can be used to treat a variety of areas of the pelvic floor: anterior

AH26(21799645_1):MSD
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18 repairs, posterior repairs, apical support, perineal body support (address levator hiatus

openings), fecal incontinence, hysterectomy repairs with vault support by means of graft

augmentation with tissue fasteners placed at several different anatomical landmarks. These

landmarks may be the white line, muscle, and fascial layers, ligament structures (sacrospinous,

sacrotuberous, cardinal, round, uterosacrals, perineal and rectal ligaments), etc.

Also disclosed is a multi-piece pelvic implant that includes a tissue support portion an 

extension portion. The pieces include: a support portion piece comprising a tissue support 

portion and optional support portion piece arm, and an extension portion piece. The extension 

portion piece is adjustably connected to the support portion piece. The implant includes a 

frictional adjusting element that allows adjustment of a length of the extension portion. The 

frictional adjusting element includes an aperture through which a segment of extension portion 

extends and a surface that frictionally engages the segment of extension portion. The frictional 

engagement can preferentially allow movement of the segment of extension portion through the 

aperture in one direction and inhibits movement of the segment of extension portion in an 

opposing direction.

Also disclosed is a multi-piece pelvic implant that includes a tissue support portion and an 

extension portion. The pieces include: a support portion piece having a tissue support portion 

and optional support portion piece arm, and an extension portion piece. The extension portion 

piece is adjustably connected to the support portion piece by a frictional adjusting element that 

allows adjustment of a length of the extension portion. The frictional adjusting element includes 

an aperture through which a segment of extension portion extends, and a surface that frictionally 

engages the segment of extension portion. The frictional adjusting element can exhibit two 

configurations, a first configuration that allows two-way movement of the segment of extension 

portion through the aperture, and a second configuration wherein the surface frictionally 

engages the segment of extension portion and prevents movement of the segment of extension 

portion through the aperture in at least one direction.

Also disclosed is a multi-piece pelvic implant that includes a tissue support portion and 

extension portion. The pieces include a support portion piece having a tissue support portion and 

optional support portion piece arm, and an extension portion piece. The extension portion piece 

is adjustably connected to the support portion piece by an elongate segment of extension portion 

of one of the two pieces passing through an opening of the other of the two pieces. A frictional 

adjusting element is located on the elongate segment of extension portion to allow adjustment of 

a length of the extension portion. The frictional adjusting element has an aperture through which

AH26(21799645_1):MSD
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18 the elongate segment of extension portion extends and a surface that frictionally engages the 

segment of extension portion. The frictional engagement preferentially allows movement of the 

segment of extension portion through the aperture in one direction and inhibits movement of the 

segment of extension portion in an opposing direction.

Also disclosed is a surgical implant for treating a pelvic condition. The implant includes a 

tissue support portion and an extension portion. The tissue support portion includes multiple 

layers of material including a layer of synthetic material and a layer of biologic material.

Also disclosed is a surgical implant for treating a pelvic condition. The implant includes a 

tissue support portion, an extension portion, and a tissue clamp at a distal end of the extension 

portion.

Also disclosed is to a surgical implant for treating a pelvic condition. The implant includes 

a tissue support portion, an extension portion, and a tissue fastener at a distal end of the 

extension portion. The tissue fastener includes a male engaging element and a female engaging 

element.

Also disclosed is a combination of a surgical implant and a tool useful to install the 

surgical implant. The surgical implant includes a support portion, an extension portion, and a 

self-fixating tip at a distal end of the extension portion. The tool includes a finger cot that can be 

placed on a finger and an end tip that engages the self-fixating tip.

Also disclosed is a combination of a surgical implant and a tool useful to install the 

surgical implant. The surgical implant includes a support portion, an extension portion, and a 

self-fixating tip at a distal end of the extension portion. The tool includes a handle and an 

elongate curved shaft having a proximal end and a distal end. The proximal end is connected to 

the handle and the distal end is connected to an end segment, through a bend. The elongate 

curved shaft has a length in the range from 6 to 12 inches. The angle between tangents at the 

ends of the curved shaft is in the range from 120 to 150 degrees. The bend has an angle in the 

range from 120 to 150 degrees. The end segment has a length of about 0.25 to 1 inch. The end 

segment comprising an end tip that engages the self-fixating tip.

Also disclosed is a combination of a surgical implant and a tool useful to install the

surgical implant. The surgical implant includes a support portion, an extension portion, and a

self-fixating tip at a distal end of the extension portion. The tool includes a handle and an

elongate shaft having a proximal end connected to the handle and a distal end connected to a

pivoting loop portion. The loop portion includes an end tip that engages the self-fixating tip.

AH26(21799645_1):MSD
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18 Also disclosed is a surgical tool useful to implant a pelvic implant. The tool includes a 

handle, a cannula connected to the handle, and a shape memory wire slidingly positioned within 

the cannula. The shape memory wire has a natural shape that is different from a shape of the 

cannula.

Also disclosed are methods of treating a pelvic condition. Methods include creating a 

medial incision; providing a pelvic implant as described herein, an insertion tool as described 

herein, or a combination of implant and tool; passing the implant through the incision; and 

positioning the implant into a desired supporting position relative to tissue of the pelvic region.

Also disclosed are methods of treating a pelvic condition. Methods include providing a 

pelvic implant as described herein, an insertion tool as described herein, or a combination of 

implant and tool; placing a distal end of the adjustable extension portion at tissue of the pelvic 

region, and adjusting the length of the adjustable extension portion.

BRIEF DESCRIPTION OF DRAWINGS

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

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

provided by way of example only. Drawings are schematic and not to scale.

Figure 1 illustrates a top view of a two-legged pelvic implant. Figure 1A illustrates a top 

view of a four-legged pelvic implant. Figure IB illustrates a top view of a six-legged pelvic 

implant.

Figure 2 illustrates a perspective view of a multi-piece implant according to the invention.

Figure 2 A illustrates a top view of the implant of Figure 1.

Figures 3 and 4 illustrate an embodiment of a frictional adjusting element according to the 

invention.

Figure 5 illustrates a cross-sectional view of the frictional adjusting element of Figures 3 

and 4.

Figure 6 illustrates a cross-sectional view of another embodiment of a frictional adjusting 

element according to the invention.

Figure 7 illustrates an exploded view of an embodiment of a frictional adjusting element 

having a guard according to the invention.

Figure 8 illustrates an embodiment of an adjustable pelvic implant according to the 

invention.

AH26(21799645_1):MSD
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18 Figure 9 illustrates a multi-piece implant or portion or multi-piece implant having a 

frictional adjusting element according to the invention.

Figure 9 A illustrates a sheath of the portion of implant of Figure 9.

Figures 10 and 11 illustrate a multi-piece implant and adjustment tool according to the 

invention.

Figures 10A and 10B illustrate exemplary multi-piece pelvic implants according to the 

invention.

AH26(21799645_1):MSD
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Figures 12 and 13 illustrate features of exemplary adjustment tools according 

to the invention.

Figure 14 illustrates a multi-piece implant and adjustment tool according to 

the invention.

5 Figures 15-21 illustrate various embodiments of ways to attach a frictional

adjusting element to an implant according to the invention.

Figures 22-24 illustrate embodiments of multi-layer or hybrid pelvic 

implants according to the invention.

Figures 25-26, and 28 illustrate insertion tools for placement of an implant

10 according to the invention.

Figure 27 illustrates the insertion tool of Figures 25-26 in use with a pelvic 

implant.

Figures 29, 29A, and 30-31 illustrate embodiments of insertions tools for 

placement of an implant.

15 Figure 32 illustrates an implant having extension portions positioned around

the arcus tendineus.

Figures 33-36 illustrate an insertion tool placing an implant around the arcus 

tendineus according to the invention.

Figures 37-38 illustrate another insertion tool for placing an implant.

20 Figure 39 illustrates a tissue clamp according to the invention in an open or

unlocked configuration.

Figure 40 illustrates the tissue clamp of Figure 36 in a closed or locked 

configuration.

Figure 41 illustrates a top schematic view of the open configuration of the

25 tissue clamp of Figure 39.

Figure 42 illustrates a top schematic view of the closed configuration of the 

tissue clamp of Figure 40.

Figure 43 illustrates an extension portion that can be used with a pelvic 

implant according to the invention.

30 Figures 44 and 44A illustrate exemplary implants according to the invention.

Figure 45 illustrates an insertion tool for installing the implants shown in 

Figures 44 and 44A.



- 13 -

20
16

20
49

67
 

15
 Ju

l 2
01

6

Figure 46 illustrates the implant of Figure 44 as implanted into tissue.

Figures 47 through 50 illustrate exemplary tissue fasteners and associated 

insertion tools according to the invention.

DETAIEED DESCRIPTION

5 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, 

10 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 surgical implant to treat a condition 

such as vaginal vault prolapse or incontinence (male or female). Described are 

various features of surgical implants, surgical tools, surgical systems, surgical kits, 

15 and surgical methods useful for installing implants. An implant can be implanted in 

a male or a female to treat a disorder such as urge incontinence, stress urinary 

incontinence, mixed incontinence, overflow incontinence, functional incontinence, 

fecal incontinence, or a female condition including prolapse (e.g. vaginal or uterine), 

enteroceles (e.g. of the uterus), rectoceles, cystocele, and anatomic hypermobility, or 

20 combinations of two or more 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), vaginal tissue, 

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

attached to tissue to be supported, such as with a suture. An implant can additionally 

25 include one or more extension portions attached to the tissue support portion.

Optionally a tissue fastener can be included at an end of an extension portion, the 

tissue fastener being designed to attach to tissue in the pelvic region to secure the 

distal end of the extension portion to the tissue.

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

30 tissue such as the urethra, bladder, or vaginal tissue (anterior, posterior, apical, 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.
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A tissue support portion that is located between two or more extension portions is 

sometimes referred to herein as a “central support portion” or a “support portion.” 

Extension portions are elongate pieces of material that extend from the tissue 

support portion and are useful to pass through or attach to tissue of the pelvic region 

5 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 through a tissue path to an internal anchoring point (for attachment by 

bone anchor, tissue fastener, etc.), or to an external incision.

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

and sized according to previous implants, but modified to include features as 

described herein, such as a frictional adjusting element, multi-piece construction, a 

multi-layer tissue support portion, etc. For example an implant can have features as 

described in the following exemplary documents: United States patent application

15 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

20 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

25 application number PCT/US2006/028828, having an International Filing Date of 

July 25, 2006; the entireties of each of these disclosures being incorporated herein 

by reference.

Exemplary implants can be made of materials and exhibit general size and 

shape features that might be similar to those sold commercially by American 

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

Perigee® for use in treating pelvic prolapse (including vaginal vault prolapse,
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cystocele, enterocele, etc.), and Sparc®, Bioarc®, and Monarc® for treating urinary 

incontinence.

An implant may include portions or sections that are synthetic or of 

biological material (e.g., porcine, cadaveric, etc.). Extension portions (made of a

5 single piece or of more than one piece) may be, e.g., a synthetic mesh such as a 

polypropylene mesh. The tissue support portion may be synthetic (e.g., a 

polypropylene mesh) or biologic.

Types of exemplary implants that can be generally useful as discussed herein 

can include those previously and currently used in treating pelvic conditions,

10 including those implants referred to as urethral “slings,” “strips,” “mesh strips,” 

“hammocks,” among other terms for pelvic implants. Examples of implants for 

treating incontinence, e.g., urethral slings, can include a central support portion and 

two extension portions. An exemplary urethral sling can generally be in the form of 

an implantable strip with supportive portions consisting of or consisting essentially

15 of a central support portion and two extension portions. Examples of urethral slings 

for treating male urinary incontinence can have a widened central support portion, as 

discussed, for example, in Assignee’s copending United States patent application 

serial numbers 11/347,047 and 11/347,553. Other exemplary urethral sling implants 

are described in Assignee’s copending United States patent application serial

20 numbers 10/306,179; 11/347,596; 11/346,750; among others.

Examples of implants for treating vaginal 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 multiple pieces of mesh attached in a modular 

fashion. See, e.g., Assignee’s copending United States patent applications serial

25 numbers 11/398,369; 10/834,943; 11/243,802; 10/840,646; PCT/2006/028828; 

among others.

Dimensions of an implant can be as desired and useful for any particular 

installation procedure, treatment, patient anatomy, and to support a specific tissue or 

type of tissue. Exemplary dimensions can be sufficient to allow the tissue support

30 portion to contact tissue to be supported, and to allow extension portions to extend 

from the tissue support portion to a desired anatomical location to allow the
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extension portion to be secured to or pass through tissue of the pelvic region and 

support the tissue support portion.

Dimensions of extension portions according to the invention can allow the 

extension portion to reach between a tissue support portion placed to support pelvic 

5 tissue (at a “proximal” end of the extension portion connected to the tissue support 

portion) and a location at which the distal end of the extension portion attaches to 

pelvic tissue or passes through an external incision, as desired, according to various 

installation procedures.

A distal end of an extension portion, according to embodiments of the

10 invention, can include a tissue fastener that attaches to tissue of the pelvic region. 

The tissue fastener can be, e.g., a soft tissue anchor, a self-fixating tip, a biologic 

adhesive, a tissue clamp, opposing male and female connector elements that securely 

engage when pushed together, or any other device to secure a distal end of an 

extension portion to tissue of the pelvic region. The implant may also have

15 extension portions that do not include a tissue fastener at a distal end of an extension 

portion, 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.

The distal end of an extension portion can be attached to any desired tissue 

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

20 To attach an extension portion to tissue, a tissue fastener can be attached at the distal 

end of the extension portion. During installation of the implant, the tissue fastener 

can be attached to any desired tissue, for example fibrous 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

25 surrounding tissue; tendon such as the arcus tendineus or surrounding tissue; or 

tissue at or near the ischial spine.

As one example, an extension portion can be attached to tissue of the arcus 

tendineus, or to tissue of a region of the arcus tendineus, e.g., as described in 

Applicant’s copending patent application number WO 2007/016083, published

30 February 8, 2007, and entitled “Methods and Symptoms for Treatment of Prolapse,” 

the entirety of which is incorporated herein by reference. As described therein, an 

exemplary pelvic implant can be used to provide anatomical support to treat vaginal
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prolapse (e.g., vaginal vault prolapse, enterocele, and rectocele). The implant 

includes a tissue support portion attached to vaginal tissue, and one or more 

extension portions (e.g., exactly two extension portions) that pass from posterior 

vaginal tissue to a location in a region of the arcus tendineus (“white line”),

5 optionally near the ischial spine, such as within 1 centimeter from the ischial spine. 

The implant can, for example, pass from the point of attachment at the vaginal 

tissue, through a tissue path that includes passage through tissue at the immediately 

anterior edge of the ischial spine and at the level of the ischial spine near the 

connection of the ischial spine to the arcus tendineus, and above or below the arcus 

10 tendineus.

The extension portion can extend through a tissue path that ends at the arcus 

tendineus, such as with a tissue fastener securing a distal end of an extension portion 

to the arcus tendineus. Alternately, the tissue path can wrap around the outside 

portion (relative to the region of the pelvic floor) of the arcus tendineus, meaning 

15 that an extension portion of an implant exits the pelvic region near the arcus 

tendineus (either above or below the arcus tendineus), continues along a path that 

wraps or bends around the white line, then (optionally) re-enters the pelvic region on 

the other side of the white line; i.e., below or above the arcus tendineus, whichever 

is opposite of the direction of entry. The tissue path can include a relatively sharp 

20 turning radius to place the extension portion near the arcus tendineus. By extending 

around the white line, the extension portion contacts tissue that surrounds the white 

line and can become ingrown into that tissue. This ingrowth can provide fixation of 

the extension portion into the tissue.

A preferred example of a region of the arcus tendineus can be defined as a

25 curved-rectangular-shaped area defined to include a region that extends 2 

centimeters above and 2 centimeters below (e.g., 1 centimeter above and 1 

centimeter below) the arcus tendineus and that has a length starting at the ischial 

spine and extending in an anterior direction along the arcus tendineus, e.g., a 

distance of up to about 3 centimeters anterior of the ischial spine (e.g., up to about 1 

30 centimeter anterior to the ischial spine). A particularly preferred tissue path can be 

very near or as close as possible to the ischial spine and either above or below the 

arcus tendineus, such as through tissue at the immediately anterior edge of the
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ischial spine and at the level of the ischial spine near the connection of the ischial 

spine to the arcus tendineus; dimensions can be 0.5 or 1 centimeter above or below 

the arcus tendineus, and 0.5 or 1 centimeter anterior to the ischial spine along the 

arcus tendineus.

5 Another example of a location for attaching an end of an extension portion is

at a tissue path that passes through, or terminates at, a coccyx region as described in 

Applicant’s copending United States patent application serial number 11/398,368, 

filed April 5, 2006, the entirety of which is incorporated herein by reference. That 

application describes the use of an implant to treat vaginal prolapse (e.g., vault

10 prolapse, enterocele, cystocele, rectocele) using an implant that includes a tissue 

support portion and extension portions, wherein extension portions are passed 

through a tissue path that includes a region of the coccyx bone (i.e., a “coccyx 

region” or a “transcoccyx” tissue path).

Exemplary inventive methods involve placement of a support member to

15 support prolapsed tissue, including placement of an extension portion of the support 

member at coccyx region, proximal to the coccyx bone, e.g., attached to or 

extending through muscle (e.g., ischiococcygeous muscle, iliococcygeous muscle), 

or ligament (sacrospinous ligament) lateral to the coccyx bone. Exemplary tissue 

paths can initiate from a region surrounding vaginal vault tissue and can extend past

20 the rectum to a location proximal to the coccyx bone. An extension portion of the 

support member can generally be guided through such a passage prepared in muscle 

or other tissue, past the rectum, proximal to the coccyx bone, and attached to tissue 

internally in this region. A distal end of an extension portion can attach to any tissue 

of the coccyx region, such as with a tissue fastener securing a distal end of extension

25 portion to muscle or ligament (e.g., sacrospinous ligament) in the coccyx region. 

Alternately, the distal end of extension portion can extend through tissue of the 

coccyx region and to an external incision of the epidermis.

An exemplary coccyx region can extend generally from the tip of the coccyx 

bone, along a side edge of the coccyx bone and continuing along a lower side edge

30 of the sacrum to the top edge of sacrospinous ligament 202, then across to the ischial 

spine; a lower boundary extends between the ischial spine back to the tip of coccyx 

bone along a cornered path that includes a point that is approximately 2.5
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centimeters lateral of the tip of the coccyx bone. An extension portion can be 

attached to tissue in this region, or may be passed through tissue of this region to an 

external incision.

Another exemplary coccyx region that can be bounded by: an edge of the

5 coccyx bone, the lower edge of sacrospinous ligament, to the ischial spine; a point 

about 2.5 cm lateral to the tip of the coccyx bone, and the tip of the coccyx bone. 

An extension portion can be attached to tissue in this region, or may be passed 

through tissue of this region to an external incision.

Yet another embodiment of a coccyx region is generally the area lateral of a

10 vertical edge of the coccyx bone, e.g., up to about 2.5 centimeters lateral of the 

angled vertical edge of the coccyx bone from the bottom tip of the coccyx bone to 

the top horizontal edge of the coccyx bone adjacent to the sacrum, e.g., a region 

bounded by a vertical edge of the coccyx bone between a tip of the coccyx bone at 

the bottom and a lower edge of a sacrum at the bottom, and a line 2.5 centimeters

15 laterally from that edge and parallel to that edge. An extension portion can be 

attached to tissue in this region or may be passed through tissue of this region to an 

external incision.

Another example of a location for attaching an end of an extension portion is 

at a tissue path that passes through or terminates at a region of the ischial spine.

20 Tissue in a region of the ischial spine can be tissue that is within one centimeter 

from the ischial spine, including tissue of the levator ani muscle (iliococcygeous 

muscle) and arcus tendineus. A distal end of an extension portion can be attached to 

tissue in this region, such as by a soft tissue fastener. The tissue in this region can 

be relatively thin compared to other tissue in the pelvic region, meaning that a tissue

25 fastener may be adapted to securely attach to that thinner tissue. An example of a 

tissue fastener can be particularly useful to attach to tissue of a region of the ischial 

spine is a tissue clamp as described herein.

In alternate embodiments, a tissue path can pass near the ischial spine, in a 

region of the ischial spine, and then to other anatomy such as an external incision in

30 a rectal or perirectal area. An example of such a tissue path is described in 

Applicant’s copending United States patent application serial number 10/834,943, 

filed April 5, 2006, the entirety of which is incorporated herein by reference. That
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application describes implants and methods useful for treatment of vaginal prolapse 

such as vault prolapse, enterocele, rectocele, the method involving a tissue path from 

a prolapsed organ, to a region of the ischial spine, and to an external incision. The 

tissue path can pass through levator muscle near the ischial spine.

5 Still other examples of tissue paths for an extension portion to support

posterior tissue of the vagina are described in Applicant’s copending United States 

patent application serial numbers 11/243,802, 10/423,662, and 10/834,943, the 

entireties of which are incorporated herein by reference. Such tissue paths may be to 

the sacrum (and attached internally to the sacrum) or to an external incision in the

10 perirectal region (e.g., through a region of the ischial spine).

Useful tissue paths and anatomy for extension portions of implants that 

support anterior vaginal tissue, the bladder, bladder neck, urethra, or combinations 

of these, can include tissue paths as described in Applicant’s copending United 

States patent application serial numbers 10/840,646, 10/423,662, and 10/306,179,

15 the entireties of which are incorporated herein by reference. Such tissue paths may

be to the obturator foramen, pubic bone, rectus fascia, retropubic space (attached 

internally), through the obturator foramen to an external incision in the thigh area, or 

through the rectus fascia and to an external incision in the abdomen.

As described elsewhere herein, a length of an extension portion (extended

20 through any tissue path) can optionally be fixed or adjustable, allowing a surgeon to 

alter the length of an extension portion before, during, or after implantation. On the 

other hand, adjustment and tensioning mechanisms can also be excluded from 

embodiments of implants or from particular extension portions, e.g., superior 

extension portions that will attach to an obturator foramen, or extension portions that

25 will be placed at a tissue path extending to an external incision.

One example of an implant for use as described herein can be a one- or two

legged implant useful to treat posterior vaginal prolapse such as vaginal vault 

prolapse, enterocele, rectocele, etc. Such an implant is shown at figure 1. Implant 

40 includes central support portion 42 and one or two extension portions 44. An

30 extension portion can optionally and preferably include an adjustability feature (not 

shown) that allows a length of one or two extension portions to be adjusted to adjust 

(lengthen or shorten) a distance between a distal end of the extension portion and a
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fixed position at the tissue support portion. As illustrated, extension portions 44 are 

at an angle (a) to longitudinal axis 46 of central support portion 42, the angle (a) 

being in the range from 30 to 60 degrees, e.g., from 35 and 55 degrees, or from 40 to 

50 degrees, as measured from between line 46 defined by the longitudinal axis of

5 tissue support portion 42 and a length-wise axis 48 of end portion 44, while the 

implant lies flat.

Still referring to figure 1, support portion 42 is shown to be prepared of 

mesh, but could alternately be of a non-mesh (e.g., biologic) material, or of multiple 

layers that include a non-mesh biologic layer and a synthetic mesh layer. Each

10 extension portion 44 can optionally include a tissue fastener (not show) attached to a 

distal end of each extension portion 44. Such an implant can be similar to the 

Apogee® prolapse product sold commercially by American Medical Systems, Inc. 

A distal end of an extension portion, e.g., by use of a tissue fasteners, can be placed 

as desired, such as at internal tissue of a region of the ischial spine; muscle tissue

15 such as coccygeous muscle, iliococcygeous muscle, or levator ani; tissue of a region 

of the arcus tendineus (including the arcus tendineus); tissue of a coccyx region; 

tissue of sacrospinous ligament; tissue the uterosacral ligament; at the sacrum 

(bone); etc. Alternately, the distal end may pass through any of these tissues and to 

an external incision.

20 Another embodiment of implant is a four-legged implant useful to treat

anterior vaginal prolapse and optionally urinary incontinence. An example of such 

an implant is shown at figure 1A. Implant 50 includes central support portion 52 

and four extension portions: two superior extension portions 54 and two inferior 

extension portions 56. None, two, or four of extension portions 54 or 56 can include

25 a frictional adjusting element (not shown). Superior extension portions 54 can be of 

fixed length or can include a frictional adjusting element.

Still referring to figure 1A, support portion 52 is shown to be prepared of 

mesh, but could alternately be of a non-mesh (e.g., biologic) material, or multiple 

layers that include a non-mesh biologic layer and a synthetic mesh layer. Each of 

30 extension portions 54 and 56 can optionally include a tissue fastener (not shown) 

attached to a distal end of each extension portion. Such an implant can be similar to 

the Perigee® prolapse product sold commercially by American Medical Systems,
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Inc. The tissue fasteners at the end of inferior extension portions 56 can be placed as 

desired, such as at a region of the ischial spine; at a sacrospinous ligament (e.g., 

within one centimeter from the ischial spine); at tissue at in a region of the arcus 

tendineus (including at the arcus tendineus); at tissue of the obturator foramen (e.g.,

5 obturator internus muscle); etc. Distal ends of superior extension portions 54 can be 

placed as desired, such as laterally toward the obturator foramen, either by attaching 

to the obturator foramen or passing through the obturator foramen and to an external 

incision; to a retropubic space; to abdominal incisions; to rectus fascia; etc.

Optionally, four-legged implant 50 can include one or more additional

10 extension portions to make, e.g., a six-legged implant, which may be useful for 

treating prolapse such as anterior prolapse. An exemplary six-legged implant is 

shown at figure IB. Implant 60 includes four extension portions that can include: 

two superior extension portions 64 that can be, e.g., secured to the obturator foramen 

or alternately passed through the obturator foramen to an external incision at the

15 inner thigh; and two inferior extension portions 62 for placement, e.g., at tissue of a 

coccyx region, either by internal fastening to tissue of the coccyx region (e.g., the 

sacrospinous ligament) or by passing through tissue of the coccyx region and to an 

external incision. Implant 60 includes two additional extension portions 66 that can 

be secured to tissue of the pelvic region as desired, such as at a region of the ischial

20 spine, a region of the arcus tendineus, or at an obturator foramen, either by fastening 

to internal tissue (e.g., of the region of the ischial spine (e.g., levator ani or arcus 

tendineus)) or by passing through a region of ischial spine to an external incision.

Any of the implants of figures 1, 1A, or IB, or any variation of these, can 

include one or more additional extension portions, for example for attachment to the 

25 sacrum or to the uterosacral ligament.

According to various embodiments of implants described herein, an implant 

can include multiple pieces that are adjustably connected together by a connecting 

elements that include a frictional adjusting element, to allow a length of an extension 

portion to be adjusted and to allow for adjustment of the position or tensioning of 

30 the implant. A “multi-piece” implant refers to an implant that includes a “support 

portion piece” and one or multiple “extension portion piece.” The “support portion 

piece” is connected to the “extension portion piece” by elements that include a
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“frictional adjusting element,” which can be used to adjust a length of an extension 

portion. The support portion piece includes a tissue support portion, and can 

optionally include one or multiple “support portion piece arms” that extend from the 

tissue support portion. The extension portion piece connects to the support portion

5 piece, e.g., at the tissue support portion or at a support portion piece arm that extends 

from a tissue support portion of a support portion piece.

According to one general embodiment of a multi-piece implant, the support 

portion piece includes the tissue support portion and one or multiple “support 

portion piece arms” that extend from the tissue support portion to connect to the 

10 extension portion piece. A support portion piece arm can be an elongate extension 

of a support portion piece, generally made of a synthetic material, that connects to 

an extension portion piece in a manner that allows adjustment of a length of an 

extension portion that is made up of the support portion piece arm and the extension 

portion piece. The “extension portion” of the implant is considered to include the 

15 extension portion piece and the support portion piece arm, collectively. See, for 

example, figures 2 and 2A.

According to an alternate embodiment of multi-piece implant, a support 

portion piece is substantially the same as the tissue support portion. The support 

portion piece includes a location for an elongate extension portion piece to 

20 adjustably connect to the support portion piece. See, for example, figure 10A.

A frictional adjusting element may be secured (i.e., fixedly and non-movably 

attached, as opposed to movably engaged) to an implant at a tissue support portion 

or at a location along the length of an extension portion (which may be part of an 

extension portion piece or a support portion piece arm). When secured to an

25 extension portion, a frictional adjusting element can preferably be secured to either a 

distal end of a support portion piece arm, or a proximal end of an extension portion 

piece. A segment of the implant, e.g., an elongate piece of extension portion (which 

may be part of an extension portion piece or part of a support portion piece arm) 

may be threaded or otherwise pass through an aperture of the frictional adjusting 

30 element. The frictional adjusting element can frictionally engage the segment of 

implant by a frictional surface, e.g., teeth, jaws, or other opposing frictional surfaces, 

to allow one-way or two-way relative movement between the frictional adjusting
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element and the segment of implant, or to prevent relative movement in one 

direction or two directions.

Certain exemplary implants according to the invention can include a tissue 

support portion that includes multiple layers, one layer that is made of a biologic

5 material and one layer that is made of a synthetic material such as a polymeric mesh. 

The multiple layers can optionally be of the same size and shape, similar sizes and 

shapes, or different sizes and shapes.

A multi-layer tissue support portion can include a biologic layer that is sized 

and shaped to contact tissue to be supported (e.g., vaginal tissue) and can have a 

10 synthetic layer that is of the same size and shape as the biologic layer, to produce a 

tissue support portion of two co-extensive layers. In this embodiment, a tissue 

support portion can include, e.g., a synthetic mesh layer and biologic layer that are 

identical or substantially-identical in shape and size; the mesh layer may additionally 

include one or more support portion piece arm or arms that extend beyond the area 

15 of the biologic layer.

Two layers of a multi-layer tissue support portion may be formed and held 

together as desired, such as by stitching, sutures, staples, adhesive, thermoforming, 

polymeric rivets, etc. In use, a biologic layer can be place adjacent to sensitive 

tissue such as vaginal tissue, e.g., to prevent tissue erosion.

20 In alternate embodiments a biologic layer can be sized and shaped to contact

and support tissue, and a synthetic layer can be of a smaller area, e.g., located to 

extend side-to-side across a width of the tissue support portion (see e.g., figures 23 

and 24) to reinforce the tissue support portion at that location. The synthetic mesh 

layer can be in the form of a “band” or “strip” of material that extends across the

25 width of the tissue support portion. The length of the synthetic strip can be the same 

as the width of the tissue support portion, or can be greater than the width of the 

tissue support portion, in which case the extending ends of the synthetic strip can 

form an extension portion or partial extension portion, e.g., a support portion piece 

arm that can be attached to an extension portion piece.

30 An example of a particular type of pelvic implant is the type that includes

supportive portions including or consisting of a central support portion and two,

four, or six elongate extension portions extending from the central support portion.
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An implant that has exactly two extension portions can be of the type useful for 

treating, e.g., urinary incontinence, anterior vaginal prolapse, posterior vaginal 

prolapse; an implant having four or six extension portions can be useful for treating 

combinations of these conditions. The term “supportive portions” refers to portions 

5 of an implant that function to support tissue after the implant has been implanted, 

and specifically includes extension portions (including frictional adjusting elements 

and tissue fasteners) and a tissue support portion, and does not include optional or 

appurtenant features of an implant such as a sheath or other type of connector for 

attaching the implant to an insertion tool.

10 An extension portion of an implant can include a tissue fastener at a distal

end, such as a tissue anchor, a self-fixating tip, a biologic adhesive, a tissue clamp, a 

set of opposing male and female connector elements.

A “self-fixating tip” in general can be a structure connected to a distal end of 

an extension portion, that can be implanted into tissue in a manner that will maintain 

15 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 tissue for implantation. The self-fixating tip may engage 

the insertion tool at an internal channel of the self-fixating tip, at an external location 

20 such as at the base, or at a lateral extension, as desired.

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

25 thermoplastic or thermo formable 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.

A self-fixating tip may be of any form that can be inserted to tissue of the

30 pelvic region, and that will thereafter be retained in the tissue. Exemplary self

fixating tips can include one or more lateral extensions that can increase the force

required to remove the self-fixating tip from tissue after insertion into the tissue, i.e.
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the “pullout force.” At the same time, the lateral extensions can be designed to 

exhibit a reduced or relatively low “insertion force,” which is the amount of force 

used to insert the self-fixating tip into tissue. The self-fixating tip is designed to be 

essentially permanently placed upon insertion into tissue, with the single exception

5 that if absolutely necessary to provide desired placement of the self-fixating tip or an 

attached implant, the self-fixating tip may be removed by a surgeon during an 

implantation procedure. The self-fixating tip, and all components of the self-fixating 

tip, can be of combined form and dimensions to result in these functional features. 

See, e.g., PCTUS2007/004015, filed February 16, 2007, titled Surgical Articles and

10 Methods for Treating Pelvic Conditions, the entirety of which is incorporated herein 

by reference.

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 

15 a distal end of an extension 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- 

20 fixating tip at a location within pelvic tissue of the patient.

Alternate embodiments of self-fixating tips do not require and can exclude an 

internal channel for engaging an insertion tool. These alternate embodiments may 

be solid, with no internal channel, and may engage an insertion tool, if desired, by 

any alternate form of engagement, such as, for example, by use of an insertion tool 

25 that contacts the self-fixating tip at an external location such as by grasping the base 

(on a side or at the face of the proximal base end) or by contacting a lateral 

extension.

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

30 proximal end and the distal end, from a location at the distal base end, or from a

location at the proximal base end.
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A self-fixating tip can be connected to an extension portion of an implant in 

any fashion, directly by any attachment mechanism, or indirectly such as through an 

attachment structure such as a suture. A connection can be based on a mechanical 

structure, by adhesive, by a connecting suture, or by an integral connection such as

5 by injection molding or “insert” molding (also, “overmolding”) as described U.S. 

Publication No. 2006-0260618-Al, incorporated herein by reference. According to 

that description a thermoplastic or thermosetting polymer material can be insert 

molded or injection molded at an end of a mesh extension portion of an implant, 

e.g., directly to the mesh. By this method, a molded polymer can form a self-

10 fixating tip at an end of an extension portion. The self-fixating tip can be as 

described herein, for example, including lateral extensions and an internal channel.

An insertion tool can be used to install the implant. Various types of 

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

used according to this description to install an implant. Examples of useful tools

15 include those types of tool that generally include a thin elongate shaft (e.g., needle) 

that attaches to a handle; a handle attached to one end (a proximal end) of the shaft; 

and an optional distal end (or “end tip”) of the shaft adapted to engage an end of an 

extension portion, e.g., a self-fixating tip. The needle can facilitate placement of the 

distal end of the extension portion at a desired anatomical location, that may be

20 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

25 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. The tools may be curved in two or three 

dimensions, and may include, for example, a helical portion in three dimensions for 

placing an extension portion of an implant through a tissue path that passes from a

30 region of the urethra, through an obturator foramen, to an external incision in the

groin or inner thigh area. Other described insertion tools include a two-dimensional

elongate needle that allows a user to place an extension portion of an implant
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through an external incision in the perirectal or coccyx region of the lower back and 

buttock area.

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 

5 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 at tissue within the pelvic 

region through a tissue path that does not extend to an external incision. 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

10 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.

Figure 2 illustrates an exemplary multi-piece implant 500. In Figure 2A, 

implant 500 is shown as an exploded view. Implant 500 includes support portion 

15 piece 501, first extension portion piece 504, and second extension portion piece 506. 

Support portion piece 501 includes tissue support portion 502 and first and second 

support portion piece arms 508 and 510. First extension portion piece 504 includes 

frictional adjusting element 512 secured to a proximal end, and tissue fastener (e.g., 

self-fixating tip) 514 at a distal end. Similarly, second extension portion piece 506 

20 includes frictional adjusting element 512 secured to a proximal end, and tissue 

fastener (e.g., self-fixating tip) 514 at a distal end. Support portion piece arm 508 

and extension portion piece 504 combine to produce extension portion 505. Support 

portion piece arm 510 and extension portion piece 506 combine to produce 

extension portion 503.

25 According to some embodiments of implants, a frictional adjusting element

can be located between a support portion piece arm of an extension portion piece, 

and an extension portion piece, at a location to prevent the adjusting connector from 

contacting sensitive tissue being supported by the tissue support portion (e.g., 

vaginal tissue) upon installation. In certain implant embodiments a frictional

30 adjusting element may be placed at a location that is closer to a distal end of an 

extension portion than to a tissue support portion of the implant; for example, a
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length of extension portion between a frictional adjusting element and self-fixating 

tip can be in the range from about 0.5 cm and about 1.0 cm.

Referring to figures 3, 4, and 5, frictional adjusting element 512 is shown in 

greater detail. Figure 3 shows a top perspective; Figure 4 shows a bottom

5 perspective; and Figure 5 shows a cross-sectional view. Frictional adjusting element

512 includes body 516, aperture 518, and multiple teeth 520. Aperture 518 receives 

a segment of implant, e.g., support portion piece arm (508 or 510). When support 

portion piece arm 508 or 510 extends through aperture 518, teeth 520 frictionally 

grip the material of support portion piece arm 508 or 510 to provide an adjustable 

10 (one-way) connection between support portion piece 501 and an extension portion 

piece (504 or 506). Teeth 520 are shaped to allow support portion piece arm 508 or 

510 to move through aperture 518 in an adjust direction, and prevent movement 

through aperture 518 in an opposite direction; ends of teeth 520 are pointed and 

sloped to allow movement in the adjust direction and to frictionally engage material 

15 (e.g., mesh) of the support portion piece arm to prevent movement in the opposite

direction. By allowing movement in only one direction, frictional adjusting 

elements 512 allow one-way adjustment of lengths of extension portions (503 and 

505) of implant 500.

Figure 6 illustrates another frictional adjusting element, 524, in accordance 

20 with the present invention, in cross-section. Frictional adjusting element 524 

includes body 526, aperture 528, and multiple teeth 530. As shown, the end of tooth 

530 is spaced apart from body portion 531 to define aperture 528. In use, aperture 

528 can receive a segment of implant, e.g., an elongate section of support portion 

piece arm or extension portion piece, and teeth 530 frictionally grip the segment to 

25 provide a one-way adjustable connection between the segment of implant and the 

frictional adjusting element. Teeth 530 allow a segment of implant to move through 

frictional adjusting element 524 in an adjust direction but prevent the segment of 

implant from moving through the frictional adjusting element 524 in an opposite 

direction.

30 Figure 7 illustrates an embodiment of a frictional adjusting element, 522, that

includes guard 532 to allow for two-way adjustment of a length of implant extension

portion. Frictional adjusting element 522 includes a body, aperture, and teeth 528; a
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segment of implant (e.g., elongate segment of extension portion) can extend through 

the aperture and frictionally engage teeth 528 to prevent movement in one direction, 

as illustrated, or alternately in two directions. Guard 532 includes body 534 and 

teeth 536 that cooperatively mate with teeth 528 of frictional adjusting element 522.

5 When guard 532 is mated with frictional adjusting element 522, a segment of 

extension portion (not shown) of an implant extending through the aperture of 

frictional adjusting element 522, in contact with teeth 528, can move through 

frictional adjusting element 522 in both directions and provide two-way 

adjustability. This is because teeth 528 of frictional adjusting element 522 are

10 covered by guard 532, preventing teeth 528 of frictional adjusting element 522 from 

engaging the segment of extension portion. When guard 532 is removed or 

decoupled from frictional adjusting element 522, teeth 528 engage the segment of 

extension portion and prevent movement (in at least one direction) of the segment of 

extension portion, relative to frictional adjusting element 522. Preferably, as shown,

15 a suture (as shown in figure 7) or the like is attached to guard 532 to facilitate 

removal of guard 532 from frictional adjusting element 522 at a desired time.

Figure 8 illustrates an exemplary adjustable pelvic implant 730. Implant 730 

includes support portion piece 732 that includes support portion piece arm 734. 

Extension portion piece 736 is adjustably connected to support portion piece arm

20 734 by frictional adjusting element 738. The length of extension portion 741,

comprised of support portion piece arm 734 and extension portion piece 736, can be 

adjusted in one direction (shortened) by pulling end 745 through frictional adjusting 

element 738 in the direction of the arrow. Support portion piece arm 734 cannot 

move through frictional adjusting element 738 in an opposite direction. Tissue

25 fastener (e.g., self-fixating tip) 740 is at a distal end of extension portion piece 736. 

As shown, support portion piece arm 734 includes suture 742 that defines a 

region of releasable slack 743 in support portion piece arm 734. In use, frictional 

adjusting element 738 provides a tensioning function while suture 742 provides a 

loosening function that can add length to extension portion 741; extension portion

30 741 can be shortened by pulling end 745 through one-way adjustable frictional

adjusting element 738, and extension portion 741 can be lengthened if necessary by

cutting suture 742 to release slack 743. Implant 730 thus includes a one-way
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adjustability feature for reducing the length of extension portion 741, and another 

feature to lengthen extension portion 741, if necessary or desired after use of the 

one-way adjustability feature.

In use, embodiments of implants of figures 1-8 (and other implants having an

5 extension portion of adjustable length) can be implanted according to methods that 

include placement of a tissue support portion of an implant at a location to support 

pelvic tissue (e.g., any pelvic tissue described herein). One or more extension 

portions are then placed anatomically to support the tissue support portion. For 

example, tissue fasteners at distal ends of extension portions can be placed at

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

etc., or through tissue of the pelvic region to an external incision. The length of an 

adjustable extension portion can be adjusted to adjust the position of the tissue 

support portion or to adjust the tension applied to the adjustable extension portion in 

supporting the tissue support portion.

15 Implantation can be accomplished through a medial incision such as

transvaginally (for female anatomy) or perineally (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. Upon placement of 

the distal ends of extension portions, and the tissue support portion, the length of the 

20 extension portion may be reduced or lengthened by moving a segment of extension 

portion relative to a frictional adjusting element, to adjust the position of the support 

portion or the tension applied to the support portion.

According to the frictional adjusting elements of figures 1 and 2, a frictional 

adjusting element can be secured to a proximal end of an extension portion piece, 

25 and a segment of the support portion piece arm can extend through an aperture of the 

frictional adjusting element. Adjustment can be performed by adjusting the amount 

(in terms of length) of the support portion piece arm that extends through the 

aperture of the frictional adjusting element. This, overall, will affect the length of 

material extending between the support portion and a distal end of an extension 

30 portion, e.g., an attached self-fixating tip. According to alternate embodiments of 

implants, a frictional adjusting element can be secured to a support portion piece, 

e.g., at a tissue support portion or a support portion piece arm, and a segment of the
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extension portion piece can extend through an aperture of the frictional adjusting 

element. Adjustment can be performed by adjusting the amount (in terms of length) 

of a extension portion piece that extends through the aperture of the frictional 

adjusting element.

5 Exemplary frictional adjusting element 512 provides one-way adjustability,

while exemplary frictional adjusting element 522 provides two-way adjustability. 

When a segment of a support portion piece arm is pulled through frictional adjusting 

element 512 the teeth of the frictional adjusting element prevent the support portion 

piece arm from moving through the frictional adjusting element in an opposite

10 direction. In contrast, frictional adjusting element 522 (with guard 532 installed) 

allows a segment of a support portion piece arm to move through the frictional 

adjusting element in both directions until guard 532 is removed; after selecting 

desired placement and tensioning of the implant, guard 532 can be removed to 

maintain the desired placement and tension.

15 Extension portion 741 of implant 730 shown in Figure 8 may be capable of

providing either one-way or two-way adjustability. In use, adjustment is performed 

with the frictional adjusting element 738. If needed, suture 742 can be cut to release 

slack in the support portion piece arm and readjustment can be performed with 

frictional adjusting element 738.

20 Figure 9 shows a multi-piece implant or a portion of multi-piece implant that

includes frictional adjusting element 544, with sheath 546 that selectively prevents 

and allows engagement of teeth of frictional adjusting element 544 with the segment 

of implant that extends through the aperture of frictional adjusting element 544. 

Referring to Figure 9, support portion piece arm 540 is shown adjustably connected

25 to extension portion piece 542 by frictional adjusting element 544. Frictional 

adjusting element 544 may be a frictional adjusting elements as described herein, or 

any similar frictionally-engaging frictional adjusting element. Frictional adjusting 

element 544 can be attached to a proximal end of extension portion piece 542, and a 

segment of support portion piece arm 540 is received by frictional adjusting element

30 544. Extension portion piece 542 also includes a tissue fastener (e.g., self-fixating

tip) 541 at a distal end. As shown, a film extension 548 of sheath 546 is positioned

between support portion piece arm 540 and teeth of frictional adjusting element 544.



- 33 -

20
16

20
49

67
 

15
 Ju

l 2
01

6

Film extension 548 prevents a frictional surface (such as teeth) of frictional 

adjusting element 544 from frictionally engaging the mesh material of support 

portion piece arm 540. Support portion piece arm 540 can move through frictional 

adjusting element 544, in either of two directions, as long as film extension 548 of

5 sheath 546 is this described position. When the desired position of the implant is 

achieved, sheath 546 and film extension 549 can be removed to allow frictional 

surfaces (e.g., teeth) of frictional adjusting element 544 to engage material of 

support portion piece arm 540 and maintain the position.

Referring to Figure 9A, sheath 546 preferably includes body 547, film

10 extension 548, and suture 550. As shown, sheath 546 includes a proximal portion 

configured as a two-sided tube or envelope that can be place around and cover both 

surfaces of a support portion piece arm of a support portion piece. From a distal end 

of the tube or envelope extends a single sheet of film (extension 548) that can be 

inserted to pass through an aperture of frictional adjusting element 544, along with a

15 segment of implant. Extension 548 can be placed between a frictional surface of 

frictional adjusting element 544, and material of a segment of implant (e.g., support 

portion piece arm); this configuration allows for the segment of implant to move in 

two directions for adjustment. Extension 548 can be removed after adjustment to 

allow frictional contact between frictional adjusting element 544 and the segment of

20 implant, to prevent movement. The use of one-sided extension (548) (instead of a 

two-sided sheath), passing through the aperture of frictional adjusting element 544, 

reduces the amount of material that will pass through the aperture, reducing the 

force needed to move support portion piece arm 540 through frictional adjusting 

element 544 when adjusting.

25 Referring to figure 9, sheath 546 also preferably includes suture 550

connected at points along a length of sheath 546. Suture 550 may be heat staked or 

bonded to sheath 546 at the at one or multiple locations along a length of sheath 546. 

Suture 550 extends a length away from sheath 546 and during use may remain in a 

position (e.g., external to the patient or external of the medial incision) to allow the

30 suture to be used to facilitate location of and removal of sheath 546. Suture 550 can 

also be used as a guide for physician scissors to reach toward frictional adjusting
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element 544 and cut the excess material extending through frictional adjusting 

element 544.

In use, tissue fastener 541 located at a distal end of extension portion 542 is 

used to secure the distal end of the illustrated extension portion to internal tissue of

5 the pelvic region. Some time after fastener 541 is placed, sheath 546 can be cut 

along a length to allow the sheath to be removed. Removal of sheath 546 and 

extension 548, exposes support portion piece arm 540 to teeth of frictional adjusting 

element 544. In an optional step a physician can use suture 550 to guide scissors to 

trim excess material of support portion piece arm 54 that extends through frictional 

10 adjusting element 544.

Figure 10 illustrates another exemplary multi-piece pelvic implant (586). In 

this embodiment, one-way frictional adjusting elements are secured to a support 

portion piece, and a segment of an extension portion piece is adjustably engaged 

with the frictional adjusting element. Implant 586 includes support portion piece 

15 588 having frictional adjusting elements 590 and 592. Frictional adjusting elements

590 and 592 include an aperture through which a segment of extension portion 594 

is threaded. Multiple teeth are located to contact the segment of extension portion 

594 passing through the aperture, allowing the segment of extension portion piece to 

move through frictional adjusting element 590 in one direction, and resist movement 

20 in the opposite direction.

Extension portion piece 594 is shown adjustably connected to frictional 

adjusting element 590. A segment of extension portion piece 594 extends through 

frictional adjusting element 590, and tissue fastener (e.g., self-fixating tip) 596 is 

located at a distal end of extension portion 594. Frictional adjusting elements 590 

25 and 592 allow extension portion piece 594 to move through the frictional adjusting 

elements in one direction while resisting movement in the opposite direction, for 

adjusting the length extension portions of implant 586, as illustrated, by adjusting 

the amount of extension portion piece 594 that extends through frictional adjusting 

element 590 or 592.

30 An implant such as illustrated in figures 10 and 11 can be implanted, then

adjusted with the assistance of an adjustment tool that helps to move one or more

portions of the implant relative to each other. An exemplary adjustment tool 598 is
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illustrated in Figures 10 and 11. Tool 598, as shown, includes aperture 600 at a 

distal end of tool 598 that receives extension portion 594. In use, when self fixating 

tip 596 is anchored in tissue, tool 598 can be slid along extension portion piece 594 

in adjust direction 602 until the distal end of tool 598 contacts the frictional

5 adjusting element 590. Further movement of adjustment tool 598 in adjust direction 

602 can then adjust the distance between the self-fixating tip 596 and support 

portion piece 588, for reducing the length of the extension portion of implant 586.

As illustrated in Figures 10 and 11, aperture 600 at distal end of tool 598 

comprises a circular aperture sized to accommodate the material of extension portion 

10 piece 594 and to also engage a surface of frictional adjusting element 590. Thus, the 

diameter of aperture 600 is smaller than the outside diameter of frictional adjusting 

element 590 so that a surface at a distal end of tool 590, surrounding aperture 600, 

engages a surface (e.g., flange) of frictional adjusting element 590.

Figures 12 and 13 illustrate alternate embodiments of adjustment tools, 604 

15 and 606, useful for adjusting lengths of extension portions of an implant such as 

implant 586. Tool 604 includes open-ended slot 608 at a distal end of tool 604, that 

can be slid over an extension portion (a mesh support portion piece arm, for 

example) and used to adjust the length of an extension portion of implant 586, e.g., a 

distance between tissue fastener 596 and a tissue support portion of support portion 

20 piece 588. Tool 606 includes aperture 610 and slit 612 at a distal end of tool 606.

Aperture 610 is designed to function like aperture 600 of tool 598 (described above) 

in that aperture 610 can slide along an extension portion, and a surface at a distal end 

of tool 606 (or 604), surrounding aperture 610 (or 608) can engage a surface (e.g., 

flange) of a frictional adjusting element (not shown) to provide adjustment of a

25 length of an extension portion. Slit 612 allows an extension portion to be fed into 

aperture 610 at any desired location along a length of an extension portion.

Another embodiment of adjustment tool, tool 614, is illustrated in Figure 14. 

Tissue support portion or support portion piece 616 includes (one-way) frictional 

adjusting element 618. Extension portion piece 620 is adjustably connected to

30 frictional adjusting element 618. Extension portion piece 620 is connected to tissue 

by tissue fastener (e.g., self-fixating tip) 622 at a distal end of extension portion 

piece 620. Adjustment tool 614, as shown, includes a flexible or rigid tube that
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slides over extension portion piece 620. End 624 of tool 614 can engage a surface 

(e.g., flange) of frictional adjusting element 618, and tool 614 can be moved along 

adjust direction 626 to adjust the distance between support portion piece 616 and 

self-fixating tip 622.

5 Figures 10A and 10B illustrate exemplary multi-piece pelvic implants (486).

In these embodiments, a frictional adjusting element is moveably engaged along an 

extension portion piece that extends through an opening of a support portion piece; 

the placement of the frictional adjusting element can be moved (e.g., in an adjusting 

direction toward aperture 492) to adjust the length of the extension portion, e.g., as 

10 measured to be the length between the support portion piece and a distal end of the 

extension portion piece.

Implant 486 includes support portion piece 488 having loose apertures (e.g., 

grommets or openings) 490 and 492. Extension portions 494 are threaded loosely 

through each aperture 490 and 492 to allow two-way movement. Frictional

15 adjusting elements 496, which may be adjustable in at least one direction and can 

preferably be adjustable in one direction and not the other, are located at a segment 

of extension portion 494 to allow frictional adjusting elements 496 to be moved 

along a segment of extension portion 494, closer to support portion piece 488, to 

allow a length between frictional adjusting element 496 and fastener 486 to be

20 reduced (using a one-way frictional adjusting element 496) or reduced and 

lengthened (using a two-way frictional adjusting element 496). For example, the 

segment of extension portion piece 484 that is threaded through apertur442 and then 

through frictional adjusting element 496 can be pulled through aperture 442 and 

frictional adjusting element 496, in one direction, and resist movement in the

25 opposite direction.

In use, support portion piece 488 can be placed and adjusted into a desired 

position to support tissue. Self-fixating tips 486 can be placed at desired locations. 

To maintain the desired position of support portion piece 488, frictional adjusting 

elements 496 can be moved or slid along extension portion piece 494, e.g., toward 

30 self-fixating tip 486. This may be done by use of an adjustment tool as described 

herein. Movement of extension portion piece 494 can adjust and fix the length of
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extension portion piece 494 between aperture 442 and self-fixating tip 486, to adjust 

and maintain an anatomical position of support portion piece 488.

Figures 10A and 10B show openings 490 and 492 at a support portion piece 

of an implant, with a segment of elongate extension portion piece (494) passing

5 through openings 492. In alternate embodiments the configuration can be similar 

except that the opening can be located differently on the support portion piece, e.g., 

at a distal end of an elongate support portion piece arm. In still other embodiments, 

a loose opening can be located at an extension portion piece (e.g., at a proximal end 

of an extension portion piece) and an elongate segment of extension portion that is

10 part of the support portion piece, e.g., a support portion piece arm, can pass through 

the loose opening; a frictional adjusting element can be movably located at the 

support portion piece arm at a location distal to the opening 492; movement of the 

frictional adjusting element along the support portion piece arm, e.g., toward the 

tissue support portion, allows adjustment of the length of the extension portion of

15 the implant by changing the amount of support portion piece arm that extends past 

the opening in the extension portion piece and also through the frictional adjusting 

element.

Figures 10, 10A, and 10B illustrate two-legged implants and various shapes 

of tissue support portions. Adjustable extension portions as shown in these figures 

20 can be used with any implant, such as an implant with 4, 6, or any other number of 

extension portions, and with any shape tissue support portion. Also, self-fixating 

tips 486 can be absent, or may be replaced with any other type of tissue fastener. 

Support portion piece 488 is illustrated to be biologic, but could be synthetic. 

Extension portion pieces 494 (and band 489) are illustrated to be synthetic mesh.

25 Figures 15-21 illustrate various embodiments of ways to secure a frictional

adjusting element to an implant (e.g., to an extension portion piece, or to a support 

portion piece at a tissue support portion or at a support portion piece arm). Figure 

15 shows a perspective view of implant 627 having “grommet-style” frictional 

adjusting element 628 secured to biologic material 630. Figure 16 is a cross-

30 sectional view. As shown, frictional adjusting element 628 includes central aperture 

632, first flange 634, second flange 636, and a plurality of flaps or “teeth” 638 

extending in the direction of aperture 632. In an exemplary embodiment, the outside
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diameter of frictional adjusting element 628 can be about 5 mm (e.g., from 3 to 10 

millimeters) and the length of a flap 638 can be in the range from about 1 mm to 

about 2 mm.

Figure 17 shows a perspective view of another exemplary implant, 639.

5 Figure 18 is a cross-sectional view. Implant 639 includes frictional adjusting 

element 640 secured to biologic material 642, which can be a support portion piece 

of an implant. Frictional adjusting element 640 includes aperture 644, first flange 

646, second flange 648, and a plurality of flaps or “teeth” 650 extending from inner 

surface 652 of aperture 644. Flaps 650 are recessed within aperture 644 and do not 

10 extend past first flange 646. In an exemplary embodiment, the outside diameter of 

frictional adjusting element 640 can be about 5 mm (e.g., from 3 to 10 millimeters) 

and the length of a flap 650 can be in the range from about 1 mm to about 2 mm.

Figure 19 shows a perspective view of implant 653, including frictional 

adjusting element 654, which is part of support portion piece 656 (biologic material) 

15 and support portion piece arm 661. Figure 20 is a cross-sectional view. Implant 653 

includes support portion piece arm 661 constructed of first and second portions of 

synthetic mesh material, 658 and 660 (connected to support portion piece 656 by 

rivet 662). Alternates to rivets include sutures, stitching, adhesive, thermobonding, 

or combinations thereof. First and second mesh portions, 658 and 660, extend past 

20 the end of biologic material 656, to form support portion piece arm 661. Frictional 

adjusting element 654 is located at a distal end of support portion piece arm 661. 

Frictional adjusting element 654 includes aperture 664 and flaps (e.g., “teeth”) 666 

extending toward aperture 664. Frictional adjusting element 654 is similar to 

frictional adjusting element 628 shown in Figure 15 and 16. Any frictional adjusting 

25 element as described herein can be used, such as frictional adjusting element 640 

shown in figures 17 and 18.

Figure 21 shows a cross-sectional view of another implant 667 including 

frictional adjusting element 668 and biologic material 670. Implant 667 includes 

synthetic mesh support portion piece arm 672 connected to support portion piece 

30 670 (of biologic material) by rivet 674. Mesh support portion piece arm 672 extends

past the end of biologic support portion piece 670, and frictional adjusting element 

668 is located toward a distal end of mesh support portion piece arm 672. As
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shown, frictional adjusting element 668 includes central aperture 676 and “flaps” or 

“teeth” 678 that extend toward aperture 676. As shown, frictional adjusting element 

668 is similar to frictional adjusting element 628 shown in figure 15 and 16. Any 

frictional adjusting element as described herein could be used, such as frictional

5 adjusting element 640 shown in figures 17 and 18.

Figures 22-24 illustrate various embodiments of pelvic implants that include 

a “multi-layer” or “hybrid” tissue support portion (or support portion piece) made of 

two layers, one layer being a synthetic layer and a second being biologic layer. 

Optionally, the hybrid tissue support portion may be incorporated into any implant 

10 as described herein, such as into a support portion section of a multi-piece implant 

that also includes extension portions and a frictional adjusting element as described.

In Figure 22 a portion of an exemplary pelvic implant 552 is shown in an 

exploded view. Implant 552 includes support portion piece 553 that includes tissue 

support portion 551 and support portion piece arms 560 and 562. Tissue support 

15 portion 551 includes synthetic layer 554 made of a synthetic material such as mesh, 

and biologic layer 556 made of a biologic material such as porcine, cadaveric, etc. 

Mesh layer 554 includes mesh tissue support portion 558, and first and second 

support portion piece arms, 560 and 562. Support portion piece arms 560 can be 

connected (e.g., adjustably) to extension portion pieces (not shown) of a multi-piece 

20 implant to form a multi-piece implant 552. As illustrated, biologic layer 556 

generally has the same size and shape as the mesh layer 554, other than not 

including support portion arms 560 and 562. Support portion piece arms 560 and 

562 do not include a biologic material and are of a single layer of synthetic material. 

Biologic layer 556 can be attached to mesh layer 554 by any useful fastener, such as 

25 by polymeric rivets 564 as illustrated, or alternately using sutures, staples, heat 

bonding, adhesive, etc. In use, biologic layer 556 can be positioned to contact 

sensitive tissue such as vaginal tissue.

Figure 23 illustrates another exemplary hybrid or multi-layer implant. 

Implant 680, may be useful, for example, for treating anterior vaginal prolapse such 

30 as cystocele, optionally in combination with symptoms of urinary incontinence.

Implant 680 includes support portion piece 682, that includes a tissue support 

portion 686 made of biologic material, and first and second mesh bands 683 and 685
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attached to support portion piece 682 with rivets 692. Superior or “anterior” mesh 

band 683, as attached to support portion piece 682, provides first and second non- 

adjustable superior mesh extension portions 684 and 686, each, as illustrated, having 

a tissue fastener (e.g., self-fixating tip) 694 at a distal end thereof. Superior

5 extension portions 684 and 686 may be designed to support the anterior portion of 

implant 680, which can support one or more of vaginal tissue, the bladder neck, or 

urethra, to treat vaginal prolapse and optionally to relieve symptoms of incontinence. 

Each tissue fastener 694 can be implanted at tissue of the obturator foramen.

Alternately, superior extension portions 684 and 686 can be longer and may reach to 

10 a retropubic space, an abdominal incision, the pubic bone, or through an obturator 

foramen and to an external incision at the inner thigh. Superior extension portions 

684 and 686 are shown to be of a fixed length, but could alternately be adjustable as 

described herein.

Second mesh band 685, as attached to the support portion piece 682,

15 provides first and second support portion piece arms 687 and 689, each having a 

frictional adjusting element 696 secured to a distal end. First and second inferior 

extension portion pieces 688 and 690, having tissue fasteners (e.g., self-fixating tips) 

694 at distal ends thereof, are adjustably connected to frictional adjusting element 

696, as illustrated.

20 Figure 24 illustrates another exemplary pelvic implant, this one being useful

for treating posterior vaginal prolapse, e.g., apical or vault prolapse, enterocele, 

rectocele, etc. Implant 698 includes support portion piece 700 made of biologic 

material, and substantially making up a tissue support portion. Reinforcing mesh 

band 702, also a component of the support portion piece, extends across the width of

25 support portion piece 700. Reinforcing mesh band 702 is attached to support portion 

piece 700 with polymeric rivets 708, and provides first and second support portion 

piece arms 701 and 703. First and second extension portion pieces 704 and 706 

connect to support portion piece arms 701 and 703 through frictional adjusting 

elements 710 at distal ends of support portion piece arms 701 and 703. Extension

30 portion pieces 704 and 706 also include tissue fasteners (e.g., self-fixating tips) 712 

at distal ends thereof.
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Regarding implants 680 and 698, synthetic material that may be found to be 

useful to make support portion pieces, support portion piece arms, extension portion 

pieces, and tissue fasteners, may include a variety of different plastics or other 

materials that are strong, while also conducive to being used in the body (e.g.,

5 biocompatible). Exemplary materials can include plastics and thermoplastics such 

as polypropylene, polyethylene, cellulose, polyvinyl, silicone, 

polytetrafluoroethylene, polygalactin, Silastic, carbon-fiber, polyethylene, nylon, 

polyester (e.g. dacron) PLLA, acetols, EPTFE and PGA. A synthetic implant 

material of a support portion piece, or extension portion piece, or tissue fastener, can

10 independently be any of resorbable, absorbable or non-absorbable. Optionally, 

certain implant components may be absorbable and other portions may be non

absorbable.

In alternate embodiments the material used to make a tissue support portion 

may include a non-synthetic material or a combination of synthetic and non-

15 synthetic materials.

Some example of commercially available synthetic materials include 

MarleX™ (polypropylene) available from Bard of Covington, RI, Prolene™ 

(polypropylene) and Mersilene (polyethylene terephthalate) Hernia Mesh available 

fromEthicon, of New Jersey, Gore-TeX™ (expanded polytetrafluoroethylene)

20 available from W. L. Gore and associates, Phoenix, Arizona, and the polypropylene 

sling available in the SPARC™ sling system, available from American Medical 

Systems, Inc. of Minnetonka, Minnesota. Commercial examples of absorbable 

materials include Dexon™ (polyglycolic acid) available from Davis and Geek of 

Danbury, Connecticut, and Vicryl™ available from Ethicon.

25 The invention also relates to insertion tools that can be useful for placement

of implants. Figures 25 and 26 illustrate driver 714 positioned on finger 715 of a 

user (e.g., surgeon). Insertion tool 714 includes rigid, semi-rigid, or flexible sheath 

716, such as a finger cover, sheath, or finger “cot,” having end tip 718 attached to a 

distal end of sheath 716 at a reinforced portion 720 of the sheath 716. An exemplary

30 finger cot may be of a flexible elastomeric material such as a natural or synthetic 

rubber, e.g., a flexible material such as butadiene.
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Referring to figure 27, insertion tool 714 is shown in use with pelvic implant 

722. Implant 722 includes tissue support portion 724, extension portion 726 

extending from tissue support portion 724, and self-fixating tip 728 at a distal end of 

extension portion 726 (extension portion 726 as illustrated is of a fixed length and

5 does not include a frictional adjusting element, but alternately could include a 

frictional adjusting element). Self-fixating tip 728 includes a surface such as an 

internal channel that engages end tip 718. Finger cot 716 may be rigid, semi-rigid, 

or flexible, and can optionally be supplied in a rolled-up configuration that can be 

unrolled onto a finger of a user. The user can advance self-fixating tip 728 into

10 tissue to secure self-fixating tip 728 at a desired location. Insertion tool 714 can 

then be retracted to separate self-fixating tip 728 from end tip 718 of tool 714.

Another insertion tool, 566, is shown in Figure 28. Insertion tool 566 is 

similar to insertion tool 714 and includes a flexible or non-flexible sheath 568, such 

as a finger cot, having an elongate tip 570 attached to sheath 568 at reinforced

15 portion 572. Insertion tool 566 further includes finger ring 574 attached to sheath 

568 through support 576. Finger ring 574 may be adjustable to accommodate 

different finger sizes. In use, tool 566 can be used similarly to tool 714 of figures 

25-27. Ring 574 and sheath 568 can be positioned on the finger of a surgeon and 

ring 574 and support 576 help to provide stability when implanting a self-fixating

20 tip.

Figure 29 shows insertion tool 444 for inserting a self-fixating tip at a deep 

pelvic location such as in a region of the ischial spine, at a region of the coccyx, at a 

sacrospinous ligament, at a region of an arcus tendineus, etc. Insertion tool 444 

includes handle 446 attached to curved shaft 445. Curved shaft 445 extends to a

25 bend 453, after which is end tip 449 for receiving self-fixating tip 450 attached to 

extension portion 452. Optionally a friction fit between end tip 449 and self-fixating 

tip 450 can maintain the position of end tip 448 and self-fixating tip 450.

As illustrated, curved shaft 445 includes a curved segment that extends 

between a proximal end attached to handle 446, and a distal end that goes to bend

30 453. Curved shaft 445 is of length F, and can be of a combination of curves and

straight sections having a total length F along the curved and straight portions. In a 

preferred embodiment length F (measured from handle 446 to bend 453) can be in
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the range from about 2 to about 10 inches (e.g., from 2 to 8 inches). The bending or 

curvature of shaft 445 can be as desired, e.g., gradual or in one or multiple bends, 

and can include straight sections and bends or curves of any of the same or different 

radii of curvature. End segment 449 can have a length of about 0.25 to one inch.

5 The length of end segment 449 includes the length of end tip 448, designed to 

engage a self-fixating tip. The length of end tip 448 is determined by the particular 

self-fixating tip 450 and is chosen for a proper fit with self-fixating tip 450.

Also according to certain embodiments, angle x (defined by the intersection 

of tangents 454 and 456, which are tangents at the two ends of shaft 445) can be an 

10 angle in the range from 120 to 150 degrees, e.g., from 125 to 145 degrees. Angle y, 

which is the angle between tangent 456 and the axis of end segment 449, can be in 

the range from 120 to 150 degrees, e.g., from 125 to 145.

The length of end segment 449 (including end tip 448) can be selected to 

allow a self-fixating (e.g., tip 750) to be inserted a desired maximum depth into 

15 tissue. As illustrated (not to scale) and according to one particular embodiments, 

angle x can be about 132 degrees and the angle at bend 453 between tangent 449 and 

end segment 449 can be about 135 degrees.

A tool 444 that includes a combination of angles and lengths as specified can 

allow for placement (e.g., transvaginal) of a self-fixating tip at tissue deep in the

20 pelvic region, such as tissue of a sacrospinous ligament, arcus tendineus, coccygeous 

muscle, iliococcygeous muscle, levator ani, ischial spine, etc., or a region near one 

of these tissues.

In use, self-fixating tip 450 can be positioned on end tip 449 of insertion tool 

444. Insertion tool 444 is inserted through an appropriate incision (e.g., vaginal or 

25 perineal) so self-fixating tip 450 is positioned at a desired location for implantation 

of an end of extension portion 452. Using tool 444, force is applied to self-fixating 

tip 450 and the length of end segment 449 functions to limit the depth of insertion to 

a maximum depth. Insertion tool 444 is then removed.

Figure 29A shows insertion tool 744 for inserting a self-fixating tip at a deep

30 pelvic location such as in a region of the ischial spine, at a region of the coccyx, at a

sacrospinous ligament, at a region of an arcus tendineus, etc. Insertion tool 744

includes handle 746 attached to a curved or bent shaft ending at end tip 748 for
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receiving self-fixating tip 750 attached to extension portion 752. Optionally a 

friction fit between end tip 748 and self-fixating tip 750 can maintain the position of 

end tip 748 and self-fixating tip 750.

As illustrated at figure 29A, the shaft of insertion tool 744 includes three

5 straight segments connected by two bends, including first segment 745, second 

segment 747, and third segment 749. In a preferred embodiment first segment 745 

has a length (between handle 746 and first bend 751) in the range from about 2 to 

about 6 inches (e.g., from 2.5 to 5 inches), second segment 747 (from first bend 751 

to second bend 753) has a length of about 2 to 4 inches (e.g., from 2.5 to 3.5 inches),

10 and third segment 749 has a length of about 0.25 to one inch. The length of third 

segment 749 includes the length of end tip 748, designed to engage a self-fixating 

tip. The length of end tip 748 is determined by the particular self-fixating tip 750 

and is chosen for a proper fit with self-fixating tip 750.

Lengths of a segment connected by a bend or curve can be measured from

15 the center of the bend or curve. Lengths of segments 745 and 747, connected by 

bend 751, can be measured from the center of bend 751. Lengths of segments 747 

and 749 can be measured from a center of bend 753.

According to a preferred embodiment of tool, the angle at bend 751, between 

first segment 745 and second segment 747, can be in the range from 120 to 150

20 degrees, e.g., from 125 to 145 degrees. The angle at second bend 753, between 

second segment 747 and third segment 749, can be in the range from 120 to 150 

degrees, e.g., from 125 to 145. A radius of curvature at bend 751 can be as desired, 

such as in the range from 0.25 to 1.0 inches, e.g., from 0.4 to 0.8 inch. A radius of 

curvature at bend 753 can be as desired, such as in the range from 0.1 to 0.5 inch.

25 The length of third segment 749 (including end tip 748) can be selected to

allow a self-fixating (e.g., tip 750) to be inserted a desired maximum depth into 

tissue. As illustrated (not to scale) and according to one particular embodiments, the 

angle at bend 751 between first segment 745 and second segment 747 can be about 

132 degrees and the angle at bend 753 between second segment 745 and third

30 segment 749 can be about 135 degrees.

A tool such as tool 744, having a combination of angles and lengths as 

described, can allow for transvaginal placement of a self-fixating tip at tissue deep in
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the pelvic region, such as tissue of the sacrospinous ligament, arcus tendineus, 

coccygeous muscle, iliococcygeous muscle, levator ani, ischial spine, etc.

In use, self-fixating tip 750 can be positioned on end tip 748 of insertion tool 

744. Insertion tool 744 can be inserted through a medial incision (e.g., vaginal or

5 perineal) so self-fixating tip 750 is positioned at a desired pelvic location for 

implantation of an end of an extension portion. Using tool 744, force is applied to 

self-fixating tip 750 and the length of third segment 749 functions to limit the depth 

of insertion to a maximum depth. Insertion tool 744 is then removed.

Figure 30 illustrates another insertion tool 754 for implanting a self-fixating

10 tip through a medial incision (e.g., a vaginal or perineal incision) at deep pelvic 

tissue such as at or near the sacrospinous ligament, arcus tendineus, ischial spine, or 

muscle of the coccygeous or iliococcygeous or levator ani. Insertion tool 754 

includes handle 756 and a shaft extending from handle 756 to an end tip 758 for 

receiving self-fixating tip 760 attached to a distal end of pelvic implant 762.

15 Insertion tool 754 includes first segment 755 and second segment 757. In a 

preferred embodiment first segment 755 can be of a length in the range from about 2 

to about 8 inches (e.g., from 2.5 to 5 inches), and second segment 757 can have a 

length of about 2 to 8 inches (e.g., from 3 to 5 inches). The length of end tip 758 

can depend on the particular self-fixating tip 760 and can be chosen for a proper fit

20 with the self-fixating tip 760. The angle 759 between first segment 755 and second 

segment 757 can be in the range from 120 to 150 degrees, e.g., from 125 to 145 

degrees.

In use, self-fixating tip 760 can be positioned on end tip 758 of insertion tool 

754. Insertion tool 754 is inserted through a medial incision (e.g., vaginal in a

25 female or perineal in a male) so self-fixating tip 760 can be secured at a desired 

pelvic tissue location. Using tool 754, force is applied to self-fixating tip 760 to the 

desired depth and insertion tool 744 is removed.

Figure 31 shows another embodiment of an insertion tool, tool 764, for 

securing a pelvic implant at the tissue deep within the pelvic region, such as at or

30 near the arcus tendineus or at a region of the ischial spine. Insertion tool 764 

includes handle 766, shaft 765, loop 767 at a distal end of shaft 765, and end tip 768 

at the end of the loop 767. Foop 767 can be useful for placing a distal end of an
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implant at or near the arcus tendineus, such as by passing distal end of an extension 

portion at least partially, or fully, around the arcus tendineus. Preferably, the length 

of segment 765 can be in the range from about 4 to 9 inches and the diameter of loop 

767 can be in the range from about 0.3 to 1.3 inch, e.g., from 0.4 to 1 inch. Insertion

5 tool 764 can be used to position a distal end 770 of an extension portion around 

arcus tendineus 769 so implant 772 can be tensioned as illustrated in figure 32.

Figures 33 through 36 illustrate insertion tool 774 for securing a pelvic 

implant at tissue deep within the pelvic region, such as by placing a distal end of an 

extension portion at or near the arcus tendineus or in a region of the ischial spine.

10 Insertion tool 774 includes handle 776, shaft 777, loop portion 779 that is pivotably 

connected to a distal end of shaft 777 at pivot point 780, and end tip 778 at the end 

of loop portion 779. End tip portion 778 receives a distal end 782 of implant 784. 

In use, as illustrated in Figures 34-35, insertion tool 774 is used to position distal 

end 782 around arcus tendineus 783. Implant 784 can then be tensioned and secured 

15 accordingly, e.g., by use of an adjustable extension portion having a frictional 

adjusting element.

According to preferred embodiments and methods, as insertion tool 774 is 

pushed along direction 786, loop portion 779 and end tip 778 pivot at pivot point 

780, and distal end 782 passes around arcus tendineus 783. Preferably, loop portion 

20 779 can be connected to shaft 777 so that desired control and movability of loop

portion 779 around arcus tendineus 783 can be achieved. For example, insertion 

tool 774 may include additional mechanical and structural features such as springs, 

linkages, levers, actuators, or the like, to provide the desired functionality and 

control of loop portion 779 by a user by manipulation of a control mechanism 

25 located at handle 776. As one example, a mechanical linkage can connect loop 

portion 779 to a proximal end of the tool such as at handle 776, where a control 

mechanism (e.g., trigger) allows control of the position of loop portion 779 about 

pivot point 780.

Figure 37 illustrates insertion tool 788 for securing a pelvic implant at tissue

30 of the pelvic region, such as at deep pelvic tissue at or near the arcus tendineus,

sacrospinous ligament, coccygeous muscle, iliococcygeous muscle, levator ani

muscle, or in a region of the ischial spine. Tool 788 includes a handle (not shown)
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that functionally connects to cannula 790, and (separately) to memory shape wire 

792, which is slidable located within cannula 790.

Shape-memory wire 792 has a first form (“natural shape”) and is bendable to 

a second form. The first form may be a form that, when attached to a distal end of

5 an extension portion, and extended from an end of cannula 790, can facilitate 

placement of the distal end at tissue in the pelvic region. The first form can be 

different from the shape of cannula 790; cannula 790 may be straight or curved in 

two or three dimensions.

In use, a distal end of wire 792 can be located within a distal end of cannula

10 790, where the distal end of wire 792 will bend to conform to the straight or curved

form of the distal end of cannula 790. The distal end of wire 792 can then be 

extended from the distal end of cannula 790 and can be allowed to take a natural 

shape that can be curved in one or two dimensions. The material of wire 792 should 

be strong enough to be useful to function as a portion of an insertion tool useful in a

15 surgical procedure as described. One example of such a shape-memory material is a 

material known as Nitinol, which is a generic trade name for NiTi alloys that include 

the materials Nickel (Ni) Titanium (Ti). Advantageously, any of these materials can 

have a fatigue resistance that is orders of magnitude higher than that of any linearly 

elastic material.

20 As illustrated in Figure 38, insertion tool 788 can be used to position self

fixating tip 796 at a desired location in the pelvic region, such as at or (e.g., around) 

the arcus tendineus (not shown). Cannula 790 can be attached to a handle (not 

shown) at a proximal end of tool 788, and wire 792 can be moved (e.g., slid) 

lengthwise within cannula 790, such as by a control mechanism located at the

25 handle. As wire 792 is pushed through the cannula 790, a distal end of wire 792 

extends from a distal end of cannula 790 and follows a curved path defined by the 

shape memory (i.e., takes on a “natural shape”). Wire 792 can be given a two- or 

three-dimensionally curved natural shape so that when extended out of the distal end 

of cannula 790, wire 792 produces a two- or three-dimensionally curved tissue path

30 as shown in figure 38. Self-fixating tip 796 of implant 798 can be pushed through

the tissue path (e.g., that rotates around arcus tendineus), and implanted in tissue

behind the arcus tendineus.
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Figure 39 shows another form of tissue fastener, a tissue clamp (800), useful 

according to the present description to secure a distal end of an extension portion at 

tissue in the pelvic region. A tissue clamp may be useful to attach a distal end of an 

extension portion to tissue that may not be amenable to insertion of a self-fixating

5 tip or “soft-tissue anchor.” For example, tissue in a region of the ischial spine may 

be more shallow than other tissue in the pelvic region, and may allow attachment of 

a tissue clamp more readily than insertion of a soft-tissue anchor.

Referring to figure 39, tissue clamp 800 is shown in an open or unlocked 

configuration. Figure 40 shows tissue clamp 800 in a closed or locked

10 configuration. Figures 41 and 42 show schematic top views of the open and closed 

configurations.

Tissue clamp 800 can be used to secure an end of an end of an extension 

portion to tissue of the pelvic region, such as a ligament, tendon, muscle, fascia, e.g., 

at a region of the ischial spine, such as to tissue that is relatively less amenable to 

15 attachment by use of a soft tissue anchor. Generally, tissue clamp 800 includes 

moveable arms or jaws that include multiple teeth that can penetrate tissue, after 

which the arms or jaws can be closed and optionally locked to secure tissue clamp 

800 to the tissue.

As referred to herein, the term “tissue clamp” refers to a clamp such as clamp

20 800, useful for attachment to tissue of the pelvic region. As illustrated, tissue clamp

800 includes first and second clamp arms 802 and 804 pivotably connected at pivot 

806. First clamp arm 802 includes teeth 808 and 810 that are able to grip tissue 

when tissue clamp 800 is installed. Second clamp arm 804 includes tooth 812 that 

nests between teeth 808 and 810 in the closed configuration as shown in Figure 42.

25 Additional teeth may be used with either clamp arm.

A clamp such as clamp 800 may be prepared from any suitable material, 

such as a surgical metal, ceramic, or a plastic that is sufficiently rigid and strong to 

be useful in this type of application.

Tissue clamp 800 can be secured at a distal end of an extension portion by

30 any fastening mode. As illustrated, first and second clamp arms 802 and 804 also

include apertures 814 and 816, either or both of which can be used to attach clamp
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800 to a distal end of an extension portion of a pelvic implant (not shown). Other 

modes of attachment can also be used such as adhesive, a metal crimp, etc.

First and second clamp arms 802 and 804 also include optional locking tabs 

818 and 820 that function to lock clamp arms 802 and 804 in the closed position

5 when installed. Each locking tab 818 and 820 includes at least one locking tooth 

engagement that cooperates with an opposing structure (e.g., locking tooth, ridge, 

etc.) to lock tissue clamp 800 in the closed configuration similar to a hemostat.

Dimensions of a tissue clamp can be any useful size, and may relatively 

small, e.g., of the same range as dimensions of a self-fixating tip. In an exemplary 

10 embodiment of tissue clamp 800, the overall length 801 of tissue clamp 800 in the 

closed configuration can be about one centimeter, e.g., from about 0.5 to about 1.2 

centimeter. Also, in the closed configuration, the distance from pivot 806 to an end 

or tip of a jaw (measured along a longitudinal axis parallel to line 801) may be about 

three millimeters, e.g., from about 2 to about 6 millimeters. Preferably, the angle 

15 between a jaw and a tooth, oc, can be about thirty degrees, e.g., from about 20 to 

about 50 degrees.

In use, areas for attachment of a tissue clamp such as tissue clamp 800 can 

include the obturator internus muscle, coccygeous muscle, iliococcygeous muscle, 

levator ani muscle, puborectalis muscle, a region of the ischial spine, the levator ani, 

20 the sacrospinous ligament, and the tendinous arch of the levator ani muscle for 

treating vaginal prolapse, urinary stress incontinence, and fecal incontinence.

Figure 43 illustrates extension portion 832, which can be used with a pelvic 

implant according to the present description. Extension portion 832 may optionally 

be part of an extension portion piece, or part of a support portion piece arm of a 

25 multi-piece implant. Extension portion 832 includes biocompatible mesh material 

and one or more releasable mesh folds 834 (only one is illustrated), each secured by 

a suture 836. In use, one or more of sutures 836 can be cut to release one or more 

folds to lengthen extension portion 832, as desired. A mesh fold can be used in 

combination with other types of adjustable extension portions described herein (e.g., 

30 that involve a frictional adjusting element) by placing an implant as desired and 

adjusting a length of an extension portion by cutting a suture 836 to release a fold 

834, which lengthens the extension portion.
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Figure 44 shows implant 906 that includes a tissue fastener for placing a 

distal end of an extension portion at tissue of the pelvic region. Implant 906 

includes plural (only one is required) male connector elements 910 and plural (only 

one is required) female connector elements 908 that are opposed and that can be

5 connected to securely engage each other through soft tissue, e.g., muscle or fascia in 

the pelvic region, as shown in Figure 46.

Figure 44A shows another embodiment of implant, implant 906’, that 

includes a tissue fastener for placing a distal end of an extension portion at tissue of 

the pelvic region. Implant 906’ includes plural (only one is required) male

10 connector elements 910 and plural (only one is required) female connector elements 

908 that are opposed and that can be connected to securely engage each other 

through soft tissue, e.g., muscle or fascia in the pelvic region, as shown in Figure 46. 

Implant 906’ includes a secondary extension 907 that extends from main extension 

portion 909. Each of secondary extension 907 and main extension portion 909

15 include a female or male connector element.

Generally, a male frictional adjusting element (e.g., 910) can be inserted into 

an opposing female frictional adjusting element (e.g., 908), and surfaces of the two 

opposing connector elements prevent the male and female connector elements from 

separating. Any cooperatively engaging female and male connector elements can be 

20 used, such as those that include grooves, ridges, holes, flanges, hooks, and the like, 

that frictionally engage to securely hold the female connector element to the male 

connector element when the two are engaged. The opposing female and male 

connector elements must also be capable of penetrating tissue such as muscle or 

fascia in a manner that allows the male element to engage the female element when 

25 the two are pushed together with tissue placed between the male and female 

elements.

Figure 45 illustrates an installation tool, tool 912, for installing implant 906 

or 906’. Installation tool 912 includes tool arms 914 and 916 that pivot about pivot 

point 918. Tool arms 914 and 916 include jaws 920 and 922, respectively. Jaws 

30 920 and 922 include structure to engage male and female connector elements 908

and 910 to hold elements 908 and 910 for placing in tissue. Jaws 920 and 922 are 

positioned at a desired tissue location, with a piece of tissue placed (or pinched”)
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between male and female connector elements 910 and 908. Tool 912 is then used to 

drive male connector element 910 toward female connector element 908, through 

tissue, toward each other, and into engagement within each other to hold a distal end 

of an extension portion of implant 906 to pelvic tissue at a selected tissue location.

5 Such action will bite or clamp a portion of tissue between the implant 906 for 

securing implant 906 in position.

Figure 45 shows and insertion tool 912, holding male and female connector 

elements 910 and 908, for placement within tissue.

Figure 46 shows male and female connector elements 910 and 908,

10 connected to each other with within tissue 907, to connect implant 907 to tissue 907.

Figure 47 shows an embodiment of tissue fastener, self-fixating tip 924, that 

can be used in combination with an implant or extension portion. Self-fixating tip 

924 can be connected to a pelvic implant (not shown), such as at a distal end of an 

extension portion, and used to secure the distal end to tissue in the pelvic region.

15 Self-fixating tip 924 includes housing portion 926 having tip 927 and wire 928

connected to deployable barbs 930 that pass through apertures 931 in housing 

portion 926. Self-fixating tip 924 can be designed so barbs 930 deploy by moving 

wire 928 relative to housing portion 926.

Barbs 930 may be designed to deploy upon advancement in direction 929,

20 such as by a spring force of the barb material. That is, barbs 930 may be held within 

housing portion 929 until barbs 930 advance to apertures 931 and then deploy by the 

spring force.

In an alternate embodiment, barbs 930 can be designed to deploy upon 

translation of wire 928 in a direction opposite direction 929. According to this 

25 design, barbs 930 can be pre-positioned or staged near apertures 931 so that a 

curvature of barbs 930 causes barbs 930 to deploy through apertures 931 upon 

translation of wire 928.

In use, insertion tool 925 is releasable coupled to self-fixating tip 924. Any 

disconnectable coupling can be used such as those include that include a thread, 

30 flange, detent, spring, shoulder, etc. Insertion tool 925 is used to advance self

fixating tip 924 into a desired location in tissue. When positioned as desired, barbs 

930 can be deployed (i.e., extended from housing portion 929) to secure self-fixating
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tip 924 to tissue. Insertion tool 925 is then decoupled from the self-fixating tip 924 

and removed.

Figures 47-49 show another embodiment of a tissue fastener, self-fixating tip 

932, along with installation tool 942. Self-fixating tip 932 can be connected to a

5 pelvic implant (not shown) and used for securing the pelvic implant to tissue in the 

pelvic region. As shown, self-fixating tip 932 includes tube portion 934 positioned 

within housing 936. Housing 936 includes tip 933 and apertures 940. Tube portion 

934 includes slits 938 that define spring-loaded barbs 937 that can flare outward to 

extend through apertures 940 when advanced by the installation tool 934.

10 Installation tool 942 includes cannula 944 and rod 946 that can be translated

relative to and within cannula 946 along deployment direction 948. Installation tool 

934 also includes shoulder 950 that mates with shoulder 952 of housing 936 of self

fixating tip 932. Other connections can be used to couple and decouple installation 

tool 934 and self-fixating tip 932 such as those that include threads, flanges,

15 shoulders, detents, springs, and the like.

In use, insertion tool 934 is coupled to self-fixating tip 932. Insertion tool 

934 is then used to advance self-fixating tip 932 to a desired location in tissue. 

When positioned as desired, rod 946 is advanced along direction 948 to drive tube 

934 in one or more directions to position barbs 937 to deploy through apertures 940, 

20 and extend into tissue, to secure self-fixating tip 932 to tissue (see figure 49).

Insertion tool 934 is then decoupled from self-fixating tip 932 and removed (see 

figure 50).

Any of the above general and detailed descriptions of features of implants, 

insertion tools, tissue fasteners, and methods, etc., can be used in any desired 

25 combination, for treating female or male pelvic conditions.

Although the invention has been described in terms of particular 

embodiments and applications, one of ordinary skill in the art, in light of this 

teaching, can generate additional embodiments and modifications without departing 

from the spirit of or exceeding the scope of the claimed invention. Accordingly, it is 

30 to be understood that the drawings and descriptions herein are proffered by way of 

example to facilitate comprehension of the invention and should not be construed to 

limit the scope thereof.
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Throughout this specification and the claims which follow, unless the context 

requires otherwise, the word "comprise", and variations such as "comprises" and 

"comprising", will be understood to imply the inclusion of a stated integer or step or 

group of integers or steps but not the exclusion of any other integer or step or group 

5 of integers or steps.

The reference to any prior art in this specification is not, and should not be 

taken as, an acknowledgement or any form of suggestion that the prior art forms part 

of the common general knowledge in Australia.
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18 CLAIMS

1. A pelvic implant comprising:

a tissue support member having a first end portion and a second end portion;

an extension mesh member, the extension mesh member being a physically separate 

mesh construct from the tissue support member, the extension mesh member including a 

proximal end portion and a distal end portion; and

a frictional adjusting element securely coupled to the proximal end portion of the 

extension mesh member, the frictional adjusting element including a body that defines an 

aperture, the body also defining frictional engagements,

wherein the first end portion of the tissue support member is configured to extend 

through the aperture and contact the frictional engagements to adjustably couple the tissue 

support member to the extension mesh member, wherein the frictional engagements allow 

movement of the first end portion of the tissue support member through the aperture in one 

direction and inhibit movement of the first end portion of the tissue support member in an 

opposing direction.

2. The pelvic implant according to claim 1, wherein the extension mesh member is a 

first extension mesh member, and the frictional adjusting element is a first frictional 

adjusting element, the pelvic implant further comprising:

a second mesh extension member, the second extension mesh member being a 

physically separate mesh construct from the tissue support member and the first extension 

mesh member, the second extension mesh member including a proximal end portion and a 

distal end portion; and

a second frictional adjusting element securely coupled to the proximal end portion 

of the second extension mesh member, the second frictional adjusting element including a 

body that defines an aperture and frictional engagements,

wherein the second end portion of the tissue support member is configured to extend 

through the aperture of the second frictional adjusting element and contact the frictional 

engagements of the second frictional adjusting element to adjustably couple the tissue 

support member to the second mesh extension member,

wherein the frictional engagements of the second frictional adjusting element allow 

movement of the second end portion of the tissue support member through the aperture of

AH26(21799645_1):MSD
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18 the second frictional adjusting element in one direction and inhibit movement of the second 

end portion of the tissue support member in an opposing direction.

3. The implant of claim 1, wherein the frictional engagements include one or more teeth 

that frictionally engage the first end portion of the tissue support member.

4. A method of treating a pelvic condition in a female patient, the method comprising: 

creating a vaginal incision;

providing the pelvic implant as recited at claim 1;

passing the pelvic implant through the incision; and

positioning the pelvic implant to a supporting position relative to tissue of the 

pelvic region.

5. The method according to claim 4, wherein the pelvic condition is vaginal prolapse.

6. A method of treating a pelvic condition in a female patient, the method comprising: 

creating a vaginal incision;

providing the pelvic implant as recited at claim 1;

passing the pelvic implant through the incision;

positioning the pelvic implant to a supporting position relative to tissue of the 

pelvic region; and

placing the distal end portion of the extension mesh member at tissue of an 

obturator foramen.

7. A medical assembly, comprising:

an implant including

a support mesh portion including a grommet having an aperture, and

an elongate mesh arm, the elongate mesh arm being a physically separate mesh 

construct from the support mesh portion, the elongate mesh arm configured to fit through 

the aperture of the grommet;

a frictional adjusting element being movable at a portion of the elongated mesh arm to 

adjust a length of the elongated mesh arm in a first direction; and

an adjusting tool including an elongate shaft and a distal end, the distal end configured to 

engage the grommet to move the grommet along a length of the elongate mesh arm.

AH26(21799645_1):MSD
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18 8. The medical assembly according to claim 7, wherein the distal end includes an 

aperture and the elongate mesh arm fits through the aperture at the distal end of the 

adjusting tool and through the aperture of the grommet.

Boston Scientific Scimed, Inc.
Patent Attorneys for the Applicant/Nominated Person

SPRUSON & FERGUSON

AH26(21799645_1):MSD
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