US 20160030147A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2016/0030147 A1

Otte et al. 43) Pub. Date: Feb. 4, 2016
(54) METHOD AND ARTICLES FOR TREATMENT (60) Provisional application No. 60/747,736, filed on May
OF STRESS URINARY INCONTINENCE 19, 2006, provisional application No. 60/819,370,
filed on Jul. 10, 2006.
(71) Applicant: AMS Research Corporation, L. . .
Minnetonka, MN (US) Publication Classification
(72) Inventors: John Fritz Otte, Minnetonka, MN (US); (1) Int.CL
Robert E. Lund, Minnetonka, MN (US); AG6LE 2/00 (2006.01)
John Jason Buysman, Minnetonka, MN (52) US.CL
(US); Edouard A. Koullick, CPC ... AG6LF 2/0045 (2013.01); A61F 2210/0004
Minnetonka, MN (US); Ross A. (2013.01); A61F 2220/0016 (2013.01)
LOIlghiIli, Minnetonka, MN (US), (57) ABSTRACT
James B. Presthus, Minnetonka, MN . .
(US) Improved met.hods and apparatuses for treatment of inconti-
nence or pelvic organ prolapse are provided. A neo ligament
for increasing the supportive function of the tissues support-
(21)  Appl. No.: 14/801,288 ing the urethra, bladder neck, or rectum is disclosed. Methods
of using such a neoligament to treat incontinence are dis-
(22) Filed: Jul. 16, 2015 closed. Additionally, a selftensioning elastic tissue bolster for
support of the tissues that support the urethra, rectum, and
Related U.S. Application Data Ela(.id.er geck are Qisclqsed. A method of treatipg incontinenge
v injecting proliferative agents into supportive structures is
(63) Continuation of application No. 12/227.426, filed on disclosed. Methods and apparatus for transvaginal and

Apr. 15,2009, now Pat. No. 9,084,664, filed as appli-
cation No. PCT/US2007/069370 on May 21, 2007.

/’

.

7
//// A

/D

&

N

24

4

Y

N i&\‘:
\\

transperitieai pelvic floor bolster treatment of incontinence
and bladder pillar systems are also disclosed.

18



Patent Application Publication Feb. 4,2016 Sheet1 of 16 US 2016/0030147 A1







Patent Application Publication Feb. 4,2016 Sheet 3 of 16 US 2016/0030147 A1




Patent Application Publication Feb. 4,2016 Sheet4 of 16 US 2016/0030147 A1

7/

/ - S
/7 '
FORMED
(N NEOLIGAMENT




Patent Application Publication Feb. 4,2016 Sheet5of 16 US 2016/0030147 A1

w C;6 C 156

7

7 M
1 7 1 7

Fig. 5B Fig. 5C

9 7
pulls short
10

remove tool
Fig. 5D Fig. 5K
W5 or ( i)( 1:3
6\ 8



Patent Application Publication Feb. 4,2016 Sheet 6 of 16 US 2016/0030147 A1

7

AR

12

Fig. 6A

Fig. 6D Fig. 6E Fig. 6F



Patent Application Publication Feb. 4,2016 Sheet7 of 16 US 2016/0030147 A1

16 16

Fig. 7A Fig. 7B

28 28 ‘)\Egﬁ}

Fig. 7C o=
Fig. 7D
32
T
4 30
31

Fig. 7E



Patent Application Publication

Feb. 4,2016 Sheet 8 of 16

US 2016/0030147 A1

—ED

Fig. 8C

3



Patent Application Publication Feb. 4,2016 Sheet9 of 16 US 2016/0030147 A1

G/
Fig. 9A
4 0
Fig. 9B N/
)
% % 12
Fig. 9C




Patent Application Publication Feb. 4,2016 Sheet10of 16 US 2016/0030147 A1

7; 19 21
12 1;7

Fig. 10A Fig. 10B
7
/f 12
23

Fig. 10C



Patent Application Publication Feb. 4,2016 Sheet11 o0f 16 US 2016/0030147 A1




Patent Application Publication Feb. 4,2016 Sheet12 of 16 US 2016/0030147 A1

16
41 40
16

Fig. 12



Patent Application Publication Feb. 4,2016 Sheet13 of 16 US 2016/0030147 A1

o

41

Fig. 13A

16

Fig. 13B



Patent Application Publication Feb. 4,2016 Sheet 14 of 16 US 2016/0030147 A1

47

[ (z {
B
o
N
9]
R\\\\Q\\\\\\‘i




Patent Application Publication Feb. 4,2016 Sheet150f16

US 2016/0030147 A1



Patent Application Publication Feb. 4,2016 Sheet 16 of 16 US 2016/0030147 A1

A A2

Y%
| 44 7
i~ 46— [
7 47
V\/_\ //'\/
1~ 43 2
N %
45
P

R ¥>48
Fig. 14 Fig. 15A




US 2016/0030147 Al

METHOD AND ARTICLES FOR TREATMENT
OF STRESS URINARY INCONTINENCE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] This invention relates to urogenital medicine and
surgery.

[0003] 2. Description of the Related Art

[0004] Over 13 million American men and women of all

ages suffer from urinary incontinence. The social implica-
tions for an incontinent patient include loss of self-esteem,
embarrassment, restriction of social and sexual activities,
isolation, depression and, in some instances, dependence on
caregivers. Incontinence is the most common reason for insti-
tutionalization of the elderly.

[0005] The urinary system consists of the kidneys, ureters,
bladder and urethra. The bladder is a hollow, muscular, bal-
loon-shaped sac that serves as a storage container for urine.
The bladder is located behind the pubic bone and is protected
by the pelvis. Ligaments hold the bladder in place and con-
nect it to the pelvis and other tissue. FIG. 1 schematically
illustrates female anatomy. The urethra 16 is the tube that
passes urine from the bladder 14 out of the body. The narrow,
internal opening of the urethra 16 within the bladder 14 is the
bladder neck 18. In this region, the bladder’s bundled mus-
cular fibers transition into a sphincteric striated muscle called
the internal sphincter. FIG. 2 schematically illustrates male
anatomy. The urethra 16 extends from the bladder neck 18 to
the end of the penis 22. The male urethra 16 is composed of
three portions: the prostatic, bulbar and pendulus portions.
The prostatic portion is the widest part of the tube, which
passes through the prostate gland 24.

[0006] Incontinence may occur when the muscles of the
urinary system malfunction or are weakened. Other factors,
such as trauma to the urethral area, neurological injury, hor-
monal imbalance or medication side-effects, may also cause
or contribute to incontinence. There are five basic types of
incontinence: stress incontinence, urge incontinence, mixed
incontinence, overflow incontinence, and functional inconti-
nence. Stress urinary incontinence (SUI) is the involuntary
loss of urine that occurs du e to sudden increases in intra-
abdominal pressure resulting from activities such as cough-
ing, sneezing, lifting, straining, exercise and, in severe cases,
even simply changing body position. Urge incontinence, also
termed “hyperactive bladder” “frequency/urgency syn-
drome” or “irritable bladder,” occurs when an individual
experiences the immediate need to urinate and loses bladder
control before reaching the toilet. Mixed incontinence is the
most common form of urinary incontinence. Inappropriate
bladder contractions and weakened sphincter muscles usually
cause this type of incontinence. Mixed incontinence is a com-
bination of the symptoms for both stress and urge inconti-
nence. Overflow incontinence is a constant dripping or leak-
age of urine caused by an overfilled bladder. Functional
incontinence results when a person has difficulty moving
from one place to another. It is generally caused by factors
outside the lower urinary tract, such as deficits in physical
function and/or cognitive function.

[0007] Stress urinary incontinence is generally thought to
be related to hypermobility of the bladder neck or an intrinsic
urethral sphincter defect.

[0008] A variety of treatment options are currently avail-
able to treat incontinence. Some of these treatment options
include external devices, behavioral therapy (such as biofeed-
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back, electrical stimulation, or Kegal exercises), injectable
materials, prosthetic devices and/or surgery. Depending on
age, medical condition, and personal preference, surgical pro-
cedures can be used to completely restore continence.

[0009] Conservative management of stress urinary incon-
tinence can include lifestyle changes, such as weight loss,
smoking cessation, and modification of intake of diuretic
fluids such as coffee and alcohol. With regard to surgical
treatments, the purported “gold standard” is the Burch Col-
posuspension, in which the bladder neck is suspended. Mid-
urethral slings have been similarly effective. One type of
procedure, found to be an especially successful treatment
option for SUT in both men and women, is a sling procedure.

[0010] A sling procedure is a surgical method involving the
placement of a sling to stabilize or support the bladder neck or
urethra. There are a variety of different sling procedures.
Slings used for pubovaginal procedures differ in the type of
material and anchoring methods. In some cases, the sling is
placed under the bladder neck and secured via suspension
sutures to a point of attachment (e.g. bone) through an
abdominal and/or vaginal incision. Examples of sling proce-
dures are disclosed in U.S. Pat. Nos. 5,112,344, 5,611,515,
5,842,478, 5,860,425; 5,899,909; 6,039,686, 6,042,534,
6,110,101, and 6,652,450, all of which are herein incorpo-
rated by reference.

[0011] Although serious complications associated with
sling procedures are infrequent, they do occur. Complications
include urethral obstruction, development of de novo urge
incontinence, hemorrhage, prolonged urinary retention,
infection, and damage to surrounding tissue and sling ero-
sion.

[0012] As noted above, injectable materials are an option
for treatment of stress urinary incontinence. These have gen-
erally consisted of the injection of bulking agents into tissues
surrounding the urethra to allow these tissues to better support
the urethra, and help the urethral sphincter function properly.
Collagen is sometimes used. Carbon coated beads are also
used. Certain polymers have also been used. All of these
injectable agents have the disadvantage of requiring multiple
repeated treatments to maintain efficacy.

[0013] Prolotherapy is a technique wherein sclerosing sub-
stances, such as dextrose, are injected into musculosketal
structures to induce changes in the ligaments and tendons due
to increased proliferation of the tissue. This technique is also
used in treatment of ocular conditions. In these techniques,
the substance is injected. This leads to localized inflamma-
tion, which leads to the wound healing process. This results in
a deposition of new collagen, which shrinks as it heals. The
shrinking collagen tightens the ligaments. These techniques
have not been applied to urologic disorders. These techniques
are further described Ligament and Tendon Relaxation
Treated by Prolotherapy, by George S. Hackett, which is
herein incorporated by reference in its entirety.

[0014] There is a desire for a minimally invasive yet highly
effective treatment modality that can be used with minimal to
no side effects. Such a modality should reduce the complexity
of a treatment procedure, be biocompatible, should reduce
pain, operative risks, infections and post operative hospital
stays, and have a good duration of activity. Further, the
method of treatment should also improve the quality of life
for patients.
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SUMMARY OF THE INVENTION

[0015] The present invention includes surgical instruments,
implantable articles, and methods for urological applications,
particularly for the treatment of stress and/or urge urinary
incontinence, fecal incontinence, and prolapse and perineal
floor repairs.

[0016] As noted, the usual treatments for stress urinary
incontinence include placing a sling to either compress the
urethral sphincter or to elevate or support the neck of the
bladder defects. In the present invention, hypermobility in the
female or male stress urinary incontinence patient is treated
by use of a neoligament.

[0017] For purposes of the present invention, the term neo-
ligament is used to describe a synthetic, tissue, or composite
tissue/synthetic structure that has the fixation, stiffness, and
strength required to support the urethra, rectum, or pelvic
floor muscles during a stress event such that the symptoms of
stress urinary or fecal incontinence are reduced or eliminated.
[0018] In the present invention, a neoligament is formed
from any suitable material, for example, any suitable poly-
meric product, such as expanded polytetrafluoroethylene,
polypropylene, polyethylene terephthalate, or polycarbonate
urethane, hydrogel, or a resorbable or nonresorbable biologi-
cal material. The neoligament may be formed into any suit-
able configuration, for example, a knitted, woven, braided,
barbed, tubular, or stent-like configuration.

[0019] The present invention also includes several methods
for use of a neoligament for treating aeveral pelvic conditions
including, but not limited to, stress and/or urge urinary incon-
tinence and fecal incontinence, and pelvic or perineal floor
repairs un both male and female patients. One preferred
embodiment includes placing the formed neoligament device
or element into its selected location through a tube, needle, or
similar deployment device into the obturator internus, obtu-
rator membrane, space of retzius, endopelvic fascia and/or
perineal floor. Another preferred method comprises forming
the neoligament in situ. This method includes steps of inject-
ing a fibrosing agent through a tube, needle, or other suitable
device into the obturator internus, obturator membrane, space
ofretzius, endopelvic fascia and/or perineal floor, The fibros-
ing agent may be in the form of a liquid, gel, foam, solid, or a
solution containing the fibrosing agent. The fibrosing agent
can be any suitable agent.

[0020] The present invention also encompasses a self-ten-
sioning elastic tissue bolster which can be, similar to the
neoligament, implanted into the tissues that support the ure-
thra, bladder, rectum, pelvic, or perineal floor. Similar to the
neoligament, such a tissue bolster has the advantage of requir-
ing minimal surgery, thus being amenable to in-office outpa-
tient implantation. Such bolster implants would have efficacy
similar to sling treatment of stress incontinence. However, the
device is made to be of such a small size that it can be
implanted through a small incision or puncture, with minimal
bleeding, pain, and complications.

[0021] The present invention also encompasses a method of
treating various forms of incontinence or effecting pelvic
floor repair by using an injectable agent to shrink the collagen
in the ligaments and other tissues that support the urethra,
bladder, rectum, and pelvic floor. Further, such injections can
be used to alter the collagen in the urethra, as such a change in
collagen structure may increase the resistance to urine flow
through the urethra, or to correct the ano-rectal angle for fecal
incontinence. Such treatment is minimally invasive and is a
targeted treatment with minimal adverse side effects.
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[0022] The present invention also encompasses transvagi-
nal or transperineal urethral bolster systems.

[0023] The present invention also encompasses bladder or
rectal pillar systems.

[0024] While reference is made to use of the disclosed
neoligament, tissue bolster devices, and collagen alteration
methods for treatment of stress urinary incontinence, it is
clear that such techniques and devices are equally applicable
to treatment of pelvic organ prolapse conditions, such as
cystocele and retocele. Further, such methods may be adapt-
able to treatment of fecal incontinence. Accordingly, such
treatments are within the scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] A more complete appreciation of the invention and
many of the attendant advantages thereof will be readily
obtained as the same becomes better understood by reference
to the following detailed description when considered in con-
nection with the accompanying drawings, wherein:

[0026] FIG.1shows a schematic view of the female urinary
system,

[0027] FIG. 2 is a schematic view of the male urinary sys-
tem;

[0028] FIGS.3A and 3B are views ofthe injection of fibros-

ing agent to form a neoligament.
[0029] FIGS. 4A and 4B are views of the introduction of a
formed neoligament into its proper location.

[0030] FIG. 5A shows the lax tissue causing hypermobility
of the urethra.
[0031] FIG. 5B shows the self-tensioning elastic tissue bol-

ster with the springs relaxed.

[0032] FIG. 5C shows the self-tensioning elastic tissue bol-
ster with the springs elongated.

[0033] FIG. 5D shows a tool for implantation of the self-
tensioning elastic tissue bolster.

[0034] FIG. 5E shows another aspect of a tool for implan-
tation of the self-tensioning elastic tissue bolster.

[0035] FIG. 5F shows an embodiment of the self-tension-
ing elastic tissue bolster.

[0036] FIG. 5G shows another embodiment of the self-
tensioning elastic tissue bolster.

[0037] FIG. 6A shows another embodiment of the self-
tensioning elastic tissue bolster.

[0038] FIG. 6B shows another embodiment of the self-
tensioning elastic tissue bolster.

[0039] FIG. 6C shows another embodiment of the self-
tensioning elastic tissue bolster.

[0040] FIG. 6D shows another embodiment of the self-
tensioning elastic tissue bolster.

[0041] FIG. 6E shows another embodiment of the self-
tensioning elastic tissue bolster.

[0042] FIG. 6F shows another embodiment of the self-
tensioning elastic tissue bolster.

[0043] FIG. 7A shows another embodiment of the self-
tensioning elastic tissue bolster.

[0044] FIG. 7B shows another embodiment of the self-
tensioning elastic tissue bolster.

[0045] FIG. 7C shows another embodiment of the self-
tensioning elastic tissue bolster.

[0046] FIG. 7D shows another embodiment of the self-
tensioning elastic tissue bolster.

[0047] FIGS. 7E-7F show another embodiment of the tool
for implantation of the self-tensioning elastic tissue bolster.
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[0048] FIG. 8A-8C show another embodiment of the tool
for implantation of the self-tensioning elastic tissue bolster.
[0049] FIG. 9A-9C show another embodiment of the tool
for implantation of the self-tensioning elastic tissue bolster.
[0050] FIG. 9D shows another embodiment of the self-
tensioning elastic tissue bolster.

[0051] FIG. 10A-10C show another embodiment of the
self-tensioning elastic tissue bolster.

[0052] FIG. 11 shows an embodiment of the method of
treating incontinence by prolotherapy.

[0053] FIG. 12 shows another embodiment of the method
of treating incontinence by prolotherapy.

[0054] FIG. 13 shows another embodiment of the method
of treating incontinence by prolotherapy.

[0055] FIG. 14 shows an embodiment of the transvaginal
urethral bolster needle introducer.

[0056] FIG. 15 shows an embodiment of the transvaginal
urethral bolster.

[0057] FIG.15A shows an embodiment of the transvaginal
urethral bolster.

[0058] FIG. 16 shows modifications of the transvaginal
urethral bolster.

[0059] FIG. 17 shows the transvaginal urethral bolster in
place.

[0060] FIG. 18 shows the transvaginal urethral bolster in
place.

[0061] FIG. 19 shows the urethral guide for the bladder
pillar system.

[0062] FIG. 20 shows a coiled embodiment of the bladder
pillar.

[0063] FIG. 21 shows an adjustable embodiment of the
bladder pillar.

[0064] FIG. 22 shows an expandable embodiment of the
bladder pillar.

[0065] FIG. 23 is an overview of the bladder pillar system.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0066] Referring now to the drawings, wherein like refer-
ence numerals designate identical or corresponding parts
throughout the several views. The following description is
meant to be illustrative only, and not limiting other embodi-
ments of this invention will be apparent to those of ordinary
skill in the art in view of this description.

[0067] One aspect of the present invention is a pessary-like
device which is used to hold the anterior vaginal wall and
tissues deep to the vaginal wall in proper position during the
formation of the neoligament. The pessary-like device may
be, as clinically appropriate, adjustable. It may be formed to
act primarily on the vaginal wall under the urethra, or it may
act primarily on the vaginal wall lateral to the urethra. The
pessary-like device may be made from a material including
inhibizone, antimicrobial, and or antifungal agents. Further,
an adjustable pessary-like device may be adjustable via infla-
tion or deflation of a cuff or bladder in the device. Further, an
adjustable pessary-like device may be lengthened or shorth-
ened in one direction by inflation or deflation of a cuff or a
cylinder that is turned inside-out onto itself. Further, the pes-
sary-like device may have one or more ports through it for
injection of fibrosing agents or placement of a neoligament.
Such ports would preferably be placed at such locations to
approach the target areas, including the obturator internus,
obturator membrane, space of retzius, perineal floor, rectum,
and/or endopelvic fascia. The pessary-like device can option-
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ally include a through hole or aperture so as to not occlude the
vaginal canal when the device is in place.

[0068] Another aspect of the present invention is a special-
ized needle, trocar, introducer, syringe, or tube for placing a
formed neoligament or a fibrosing agent. Among preferred
embodiments are articulating needles, syringes, or tubes for
directing the neoligament or fibrosing agent to the desired
target tissue. A preferred embodiment is a curved needle,
syringe, or tube. Another preferred embodiment is a needle,
tube, or syringe formed of elastic or super elastic material that
curves toward target tissues as it is advanced from a straight
introducer.

[0069] Another aspect of the present invention is the
method of treating stress urinary incontinence using a neoli-
gament formed in situ, as seen in FIG. 3. The method com-
prises arranging the anterior vaginal wall and tissues deep to
the vaginal wall in proper position for the formation of the
neoligament. The method includes a transvaginal or trans-
perineal injection, and may optionally include use of local
anesthesia. A needle, tube, or syringe is used to inject a
fibrosing agent into the anterior vaginal wall (or pelvic floor
for males), lateral to mid-urethra, and or bladder neck (illus-
trated as member 1 in FIG. 3), as needed. The fibrosing agent
causes fibrosis in the tissue, resulting in a neoligament for
suspension of the anterior vaginal wall and the urethra.
[0070] Another aspect of the present invention is the
method of treating stress urinary incontinence using a neoli-
gament formed prior to the procedure, as seen in FIG. 4. This
method differs from the in situ method in that a neoligament
is implanted into the target tissue. Such a neoligament may be
formed in any conventional method of manufacturing medi-
cal implants. This method may also use a transvaginal or
transperineal approach. Local anesthetic may be injected into
the anterior vaginal wall in the female. The formed neoliga-
ment is placed via an appropriate implantation device into the
anterior vaginal wall (or pelvic floor for males), lateral to
mid-urethra, or bladder neck (illustrated as member 2 in FIG.
4), on both sides, in order to effect a bolstering or suspension
effect of the anterior wall of the vagina.

[0071] Another aspect of the present invention is a self-
tensioning elastic tissue bolster, An embodiment of the self-
tensioning elastic tissue bolster of the present invention may
include a small spring or elastic component that can be
implanted into the tissues that support the urethra or bladder
neck. In a related embodiment, the spring or stent-like ele-
ment includes tissue anchors at one or both ends to pull the
surrounding tissues in as the spring compresses so as to
tighten the area around the urethra, rectum, or pelvic floor. In
other embodiments, a material other than a spring, such as a
suitably elastic fabric or polymer material, may be used to
form the tissue bolster. The tissue bolsters serve to increase
the support provided by the lax support structures, as such
laxity contributes to incontinence, as illustrated schemati-
cally in FIG. 5A, where member 16 is the urethra or bladder
neck and member 4 is the lax support structure.

[0072] The elastic or spring component of the present
invention may be implanted in an elongated state, as illus-
trated in FIG. 5B, in which the implant is illustrated by mem-
ber 11. After anchoring the two ends of the implant in tissue
by, for example, using tissue anchors as shown in FIGS. 5F
and 5G, the elastic or spring component 7 is allowed to
contract to its natural state, shortening the implant and result-
ing in increased support to the urethra and bladder neck, as
illustrated in FIG. 5C. In addition to supporting the urethra
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and bladder neck by increasing the tension in the support
tissues, the implant of the present invention also increases the
strength of those support tissues by the integration of the
implant itself into the tissues and by the tissue healing
response initiated by the foreign body reaction, resulting in
remodeling of the support tissues. This strengthening func-
tion can also be used to address fecal and urge incontinence as
well as to simplify pelvic floor and vaginal repairs that can be
performed in an office setting.

[0073] With regard to the tissue anchors, the present inven-
tion encompasses any suitable anchor structures. Without
limitation, FIG. SF illustrates an embodiment having anchor
structures 5 and 6 attached to one or both ends of the spring or
elastic component 7. The spring or elastic component may
further include additional grip structure. In a preferred
embodiment, the spring or elastic structure may be provided
within a covering structure 8 with attached anchors, as illus-
trated in a non-limiting example in FIG. 5G.

[0074] In a further embodiment of the tissue bolster of the
present invention, the elastic material is held in its elongated
position by a bioabsorbable brace after implant into the sup-
porting tissues, as shown in FIGS. 6A, 9D, and 10. Such a
brace, illustrated as member 12, allows the body of the patient
to heal in such a way that tissue in-growth into the implant
occurs. After sufficient period to allow such in-growth to
affect an anchor to the ends of the implant (approximately 1
week to 1 month), the brace is absorbed or otherwise
removed, at which time the spring contracts to its natural
position, resulting in tension in the supporting tissues and
support of the urethra or bladder neck. Similarly, the implant
of'the present invention may be coated or wrapped in a mate-
rial that promotes such in-growth of tissue, as shown in FIG.
6B, illustrated as member 13. The growth promoting material
may be any such material, including a mesh, a drug coating,
oraplastic. The spring or elastic material could be wrapped in
fabric, as shown in FIG. 6C, illustrated as member 15.
[0075] In a further embodiment, the bioabsorbable brace
holding the implant in its elongated state can be built such that
it gradually weakens, resulting in more gradual application of
the increased tension in the tissues. Such a gradual increase in
tension would likely result in less risk of tearing or pain. This
can be affected by providing the bioabsorbable brace 12 in a
flexed position, such that the brace flexes more as it weakens,
as seen in FIG. 10A. In an alternative embodiment, the bio-
absorbable brace can be provided in a capsule with differing
kinds or amounts of bioabsorbable material placed in differ-
ent locations on the brace. The brace capsule could, for
example, selectively absorb on the ends of the capsule before
absorbing more toward the center of the brace, allowing
gradual contraction of the elastic device, as shown in FIG.
10B, with member 17 representing the capsule, member 19
representing the portions of the capsule that absorb most
quickly, and member 21 representing the portions of the cap-
sule that absorb most slowly. Likewise, in a further embodi-
ment, a bioabsorbable suture could be used to deploy the
elastic device in its elongated state, with the elastic device
contracting upon absorption of the suture, as shown in FIG.
10C, with the suture illustrated as member 23.

[0076] In another embodiment of the present tissue bolster
implant, the implant may be an elastic cloth or polymer. FIG.
6D illustrates an example of such an implant, wherein the
elastic implant may be implanted with tissue hooks or
anchors 25 to allow initial attachment, followed by contrac-
tion of the elastic material 26 or spring or stent-like member,
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pulling the tissue to which the hooks or anchors are attached
more closely together, as shown in FIG. 6E, In another
embodiment, the implant may be of an elastic material in
which tissue in-growth is encouraged. In a related embodi-
ment, as the tissue grows into the elastic material, the elastic
and the in-grown material are stretched concurrently, as
shown in FIG. 6F, resulting in increased tension in the sup-
porting structure and better support of the urethra, bladder
neck, or rectum. Such an embodiment is shown in FIGS. 7A,
7B, and 7C. Member 26 represents the stretched elastic
implant, member 27 represents the tissue ingrowth into the
elastic implant, and member 28 represents the contracted
elastic with ingrown tissue, in its tightened condition.
[0077] In a further embodiment of the tissue bolster of the
present invention, the implant may further include a mecha-
nism that can contract the implant and tension the tissue an
adjustable degree as determined by the physician at the time
of implantation. Such an embodiment may include a spring
with tissue anchors at each end.

[0078] In a further embodiment, the implant elastic mate-
rial of the present invention includes a spring or elastic mate-
rial surrounded by a cloth or polymer coating that is coated
with tissue anchors 29, as shown in FIG. 7D.

[0079] The present invention also encompasses a tool for
implanting the implant of the present invention. The tool may
be of any design suitable for holding the spring or elastic
component in an elongated condition until removal of the
tool, at which time the spring or elastic component contracts
to its more natural condition. Al example of such a tool is
illustrated in FIGS. 5D (with the implant elongated) and 5E
(with the implant contracted following removal of the tool).
The tool may include a handle 9 and an insertion structure 10.
[0080] In another embodiment, the implantation tool
includes features for the manual adjustment of the tension in
the implant during the implantation procedure. Such features
may include features illustrated in FIGS. 7E and 7F. This type
of implantation tool may be effectively used to place anon-
elastic or non-spring implant, as the implant material can be
tensioned manually by the operator. For example, FIG. 7E
illustrates an implant 30 having hooks or anchors 31 that are
engaged in the lax tissue. By engaging a squeeze device 32 on
the handle, the implant is contracted, pulling the engaged
tissue points more closely together, and tensioning the lax
tissue. Other related implant tools are illustrated in U.S.
Patent Publication 2002/0161382 and 2004/0039453, which
are herein incorporated by reference in their entirety.

[0081] Ina further embodiment of an implantation tool, the
tool may include a handle and an insertion structure for hold-
ing the elastic device in an elongated state while inserting it.
FIGS. 8A-C illustrate an embodiment of an implantation tool
for implanting an elastic implant device having tissue anchors
covering the implant 33. The implantation tool may include a
sheath 31 to cover such anchors during implantation, as
shown in FIGS. 8A-8C. The implantation tool may further
include a mechanism 32 for placing the implant 33. When
actuated, the mechanism 32 places the implant, and the sheath
31 is withdrawn. The implant is contracted, pulling the tissue
together at the ends of the implant. This is further facilitated
by having tissue anchors disposed in opposite directions on
opposite ends of the implant. Tension in the lax supporting
tissues is thus increased.

[0082] As illustrated in a non-limiting example in FIGS.
9A-9C, a further embodiment of an implantation tool may
include a detachable handle 34, a mechanism for holding the
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implantable elastic device in an elongated state 35, and rela-
tively long anchors 36 proximal and distal to the elongated
elastic or spring device 37. The mechanism 35 can actuate the
anchors, such as by pulling the anchors together, as shown in
FIGS. 9A-9C. The elongated device is placed in the appro-
priate location such that the hooks on each side of the elon-
gated device engage tissue requiring further tension. When
the tissue is engaged by the hooks, the anchors are actuated,
pulling the anchors together, and allowing for contraction of
the elastic device and increased tension in the engaged tissue.
Upon actuation of the anchors, the implantation tool handle is
detached from the implanted elastic device and the handle is
removed.

[0083] Another aspect of the present invention is a method
of'treating stress urinary incontinence using prolotherapy. An
injectable agent is used to shrink the collagen in the ligaments
and other tissues that support the urethra, bladder, and pelvic
floor. Further, such injections can be used to alter the collagen
in the urethra, as such a change in collagen structure may
increase the resistance to urine flow through the urethra.
[0084] In an embodiment of the present invention, an
injectable agent is injected into the tissues that support the
urethra, indicated by member 39 in FIG. 11, or bladder neck.
The injectable agent may include one or more of saline,
dextrose, and other known proliferation agents (which
include phenol, glycerine, and morrhuate sodium). Any suit-
able and appropriate supportive tissue is amenable to such
injection, including pubocervical fascia, as shown in FIG. 11,
and indicated by member 38. Other preferred locations
include the pubourethral ligament, the lateral pubovesical
ligament, the arcus tendon of the levator ani muscle, in and
about the puborectalis muscle, and the perineal floor. The
injections result in a healing process wherein collagen is
formed. As the newly formed collagen shrinks, the injected
structure tightens, thereby improving in its supportive func-
tion.

[0085] In another embodiment, the injectable agents
described are injected into the urethra, as in the posterior wall
of'the urethra shown in FIG. 12. This injection is facilitated by
use of small needles that cannot pierce the urethra and enter
the lumen of the organ. Further, the invention includes insert-
ing a balloon or other inflatable marking device 40 into the
urethra 16, then inflating the balloon, as illustrated in FIG. 12,
Following such inflation, the injectable agents can easily be
injected into the wall 41 of the urethra without penetrating the
lumen. Injection into all sides of the tubular organ is shown in
FIG. 13 A, with the thickened wall post-therapy illustrated in
FIG. 13B.

[0086] The presentinvention also encompasses a transvagi-
nal or transperineal urethral, rectal, or pelvic floor bolster
system. This system includes a needle introducer 45, a non-
limiting example of which is illustrated in FIG. 14, and may
include an elongated needle 42 with a hollow sheath 43.
Optionally, markings 44 on the sheath indicate depth of place-
ment. Other methods of indicating depth of placement also
fall within the scope of the present invention. The system also
includes a bolster, a non-limiting example of which is illus-
trated in FIG. 15. The bolster 46 may be wrapped and com-
pressed in a plastic covering 47, and is dimensioned to be
placed through the introducer. The bolster is preferably
formed of'a mesh material. The bolster includes sutures 48 on
each end. The bolster may preferably include a high friction
surface, indicated by member 49 in FIG. 15. The bolster may
include anchoring structures, examples of which are illus-
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trated in FIG. 16, including barbs 50 or corkscrews 51. Other
anchoring structures are also within the scope of the present
invention.

[0087] The present invention also encompasses a method of
treating urinary stress or urge incontinence by use of trans-
vaginal urethral bolsters. The method includes local anesthe-
sia infiltration into the paravaginal fascia at the midurethral
level, towards the urogenital diaphragm. Following such
infiltration, a needle introducer is inserted. The needle is
removed, leaving the sheath in place. A bolster is inserted
through the sheath. The sheath of the introducer is withdrawn,
and the mesh material in the bolster is released. The mesh
material expands and is held in place by friction or by anchor-
ing structures. As illustrated in FIG. 17, the bolsters 46 are
placed with the sutures extending into the vagina 50. The
sutures connected to the mesh material are tied in the vagina
over a bolster that compresses the vagina toward the urogeni-
tal diaphragm, as illustrated in FIG. 18. This tightens the
paravaginal fascia and reduces urethral hypermobility. The
amount of tension can be adjusted to prevent urethral obstruc-
tion. As the paravaginal fascia grows into the mesh, the ure-
thra is stabilized. After tissue ingrowth, the sutures in the
vagina are cut.

[0088] The present invention also encompasses bladder pil-
lars. These pillars provide lateral urethral support and induce
new collagen growth. The surgeon identifies the mid-urethra
area, which has the greatest urethral pressure, and places a
pillar through the vaginal mucosa into the paravaginal fascia
to support this region of the urethra. FIG. 23 shows the sche-
matic placement of bladder pillars.

[0089] The bladder pillar system requires identification of
the mid-urethra area in order to effect proper placement. The
present invention encompasses a urethral guide/template for
such identification. An example is illustrated in FIG. 19. The
urethral guide may include indicia to allow location of the
correct placement.

[0090] The bladder pillar may be of several different con-
figurations. FIG. 20 shows an embodiment in which the pillar
is coiled. Such a coiled pillar 51 may be placed by screwing
into place, compressing the tissue as it is advanced.

[0091] The bladder pillar may be adjustable. FIG. 21 illus-
trates an example of such an adjustable pillar. The adjustable
pillar 52 may include a self-anchoring tip 53. The body 54 of
the pillar may optionally include prolene or may be absorb-
able. Sutures 55 for adjusting the length of the body of the
pillar extend into the vagina following placement. An adjust-
able slip button 56 is situated on the vaginal side to adjust the
tension and hold the pillar in place until tissue in-growth has
occurred.

[0092] The bladder pillar may also be expandable. FIG. 22
illustrates an example of an expandable pillar. The expand-
able pillar 60 includes a probe 57 with an expandable side 58
located toward the urethra. The pillar can be inflated through
an injection site 59 with saline to exert lateral pressure on the
urethra. Adding or removing saline can be used to adjust the
pressure over time.

[0093] Numerous modifications and variations of the
present invention are possible in light of the above teachings.
Further, these techniques and devices are described as treat-
ment for urinary incontinence. Their use in treating organ
prolapse and other urologic conditions is also contemplated.
It is therefore to be understood that within the scope of the
appended claims, the invention may be practiced otherwise
than as specifically described herein.
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1-10. (canceled)

11. A pelvic floor bolster system comprising:

(1) at least one needle-like introducer; and

(2) at least one bolster member.

12. The bolster system of claim 11, wherein said at least
one bolster member is compressible.

13. The bolster system of claim 11, wherein said at least
one bolster member is formed of a mesh material.

14. The bolster system of claim 11, wherein said at least
one bolster includes at least one anchoring structure.

15. The bolster system of claim 14, wherein said anchoring
structure is selected from the group including sutures, barbs,
or corkscrews.

16. (canceled)

17. A pelvic floor bolster member comprising an elastic
element having at least one tissue anchor disposed at one end.

18. The pelvic floor bolster member of claim 17 further
including a mesh material disposed about the elastic element.

19. The pelvic floor bolster member of claim 17 wherein
the elastic element includes a spring member.

20. (canceled)

21. A method for treating a patient having a pelvic disorder
comprising steps of (a) providing an implant comprising a
self-tensioning tissue bolster comprising a central portion
comprising a spring or an elastic member and two end por-
tions each comprising a tissue anchor; and (b) implanting the
implant in a pelvic area of the patient so the central portion of
the bolster is positioned beneath a urethra or bladder neck,
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and the tissue anchors are anchored in tissue surrounding the
urethra or bladder neck and pull the surrounding tissue
towards the urethra or bladder neck, thereby providing sup-
port to the urethra or bladder neck and treating the pelvic
disorder.

22. The method of claim 21, wherein the implant further
comprises a cover fitted over the spring or elastic member of
the bolster.

23. The method of claim 22, wherein the cover comprises
one or more tissue anchors.

24. The method of claim 22, wherein the cover comprises
a mesh, a drug coating, or a plastic.

25. The method of claim 22, wherein the cover promotes
the ingrowth of tissue.

26. The method of claim 21, wherein the implant further
comprises a brace that holds the spring or elastic member of
the bolster in an elongated configuration.

27. The method of claim 26, wherein the brace is removed
at atime after implanting, allowing the tissue surrounding the
urethra or bladder neck to be pulled towards the urethra or
bladder neck.

28. The method of claim 26, wherein the brace comprises a
bioabsorbable member, and the brace degrades at a time after
implanting, allowing the tissue surrounding the urethra or
bladder neck to be pulled towards the urethra or bladder neck.

29. The method of claim 28, wherein the bioabsorbable
member degrades within a period of one week to one month.
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