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Description
BACKGROUND

A. FIELD OF THE DISCLOSURE

[0001] The present disclosure relates generally to the
treatment of urological disorders. Methods of treating
such disorders, implants for the treatment of such disor-
ders, and methods of using said implants, are provided.

B. BACKGROUND

[0002] The muscles and ligaments that form the pelvic
floor serve two critical functions in female physiology:
controlling the flow of urine from the bladder and main-
taining the positions of pelvic organs. When the floor
weakens, is injured, stretches, or atrophies, the result
can be urinary incontinence (Ul) and pelvic organ pro-
lapse (POP). POP is the descending or drooping of pelvic
organs, such as the bladder, uterus, vagina, small bowel,
and rectum. When it occurs, POP can result in the move-
ment of one or more pelvic organs into another organ,
for example prolapse of the bladder into the vagina. Other
pelvic floor disorders include vaginal prolapse, vaginal
hernia, rectocele, enterocele, uterocele, and urethrocele.
POP and urinary incontinence are relatively common
(about 30% of women in the United States experience
some degree of pelvic organ prolapse in their lifetimes,
and about 12% of U.S. women aged 60-64 experience
urinary incontinence on a daily basis).

[0003] Pelvicfloordisorders often cause orexacerbate
female urinary incontinence. One type of urinary incon-
tinence, called stress urinary incontinence, effects pri-
marily women and is often caused by two conditions:
intrinsic sphincter deficiency (ISD) and hypermobility.
These conditions may occur independently or in combi-
nation. In ISD, the urinary sphincter valve, located within
the urethra, fails to close properly, causing urine to leak
out of the urethra during stressful activity. In hypermobil-
ity, the pelvic floor is distended, weakened, or damaged.
When the afflicted woman sneezes, coughs, or otherwise
strains the pelvic region, the bladder neck and proximal
urethra rotate and descend. As a result, the urethra does
not close with sufficient response time, and urine leaks
through the urethra.

[0004] Various techniques have been used to anchor
the pelvic organs to treat prolapse and to compress or
support the urethrato preventurinary incontinence. How-
ever, the performance of these traditional surgical tech-
niques for these purposes has been poor.

[0005] Traditionally, both of these problems were fixed
by repairing the patient’s own tissue defects or by placing
a non-synthetic implant underneath the urethra through
an abdominal incision alone or in combination with a
transvaginal incision. However, these approaches had
unacceptable failure rates, long surgical times, long hos-
pital stays, and significant postoperative pain. They were
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also criticized for requiring the patient’s own tissues for
support (specifically, the periurethral and perivesical fas-
cia), which had the disadvantages of requiring that im-
plants be custom fitted to the specific patient’s dimen-
sions and requiring that the patient had tissues of ade-
quate strength. In addition, this approach used grafted
tissue to form the implant, which in some cases would
degrade with time.

[0006] In the late 1990s a new procedure was intro-
duced for treating incontinence involving the insertion of
a sling around the urethra made of synthetic mesh. The
"mid-urethral sling" gained instant popularity over tradi-
tional transabdominal approaches and graft suburethral
slings. It was simple to insert; the suburethral mesh sling
could be introduced through a small transvaginal incision
during an outpatient procedure in less than an hour. It
required only a short recovery time with less postopera-
tive pain. The synthetic mesh maintained its integrity over
time and proved to be more durable than the patient’s
own tissue or cadaver tissue. The previously described
techniques declined in number or were abandoned.
[0007] Unfortunately the new approach proved to have
serious long-term side effects. The placement of the
mesh posterior to the urethra creates a situation in which
the mesh can press into the vagina, causing symptoms
such as dyspareunia (painful intercourse), pelvic pain,
anterior vaginal thinning, and erosion of the mesh into
the vagina. These side effects can only be resolved by
another procedure to remove the mesh. As a result, the
patient often suffers worse symptoms than she did before
the first procedure.

[0008] Consequentlythere is a need for a transabdom-
inal approach to using non-absorbable material to treat
POP and Ul without the serious risks associated with the
transvaginal approach. AT10932, WO2006/084167 and
US2009/227832 described surgical implants. Applicant
makes no admissions regarding the contents of
US2009/227832, which purports to teach an implant for
treating male urinary stress incontinence, comprising a
tape, and a cushion capable of being filled with fluid,
which tape with the cushion, when laid onto the patient’s
urethra, may be looped over the lower pubic branch and
may be surgically fixed under tension.

SUMMARY

[0009] A surgical implant for maintaining the position
of a patient’s urethra according to Claim 1 is provided.

[0010] Described is an implant comprising: a proximal
portion having a width, length, and thickness, the width
of the proximal portion being at least 4x its length and at
least 100x its thickness, the proximal portion comprising
afirst non-absorbable biocompatible material; and a dis-
tal portion having awidth, length, and thickness, the width
of the distal portion being no more than 0.25x the width
of the proximal portion, and the thickness of the distal
portion being no more than 0.01x the width of the proximal
portion, the distal portion comprising a second non-ab-
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sorbable biocompatible material.

[0011] Alsodescribedisanimplantcomprising: a prox-
imal portion having a first width, a first length, and a first
thickness, comprising a first non-absorbable biocompat-
ible material; and a distal portion having a second width,
a second length, and a second thickness comprising a
second non-absorbable biocompatible material; wherein
the ratio of the first width to the second width is at least
the ratio of the distance between a given human’s right
and left pectineal ligament to the distance between the
given human’s right and left periurethral fascia.

[0012] A method of emplacing a surgical implant
against the anterior urethra of a subject is also described,
the method comprising: anchoring the proximal portion
of an implant to the right pelvic fascia of the subject and
to the left pelvic fascia of the subject so that the implant
is positioned between the bladder and the pubic bone
and in contact with the anterior surface of the bladder;
and anchoring the distal portion of the implant to the per-
iurethral fascia of the subject; so that the distal portion
of the implant contacts the anterior surface of at least
one structure selected from: the bladder neck and the
proximal urethra.

[0013] A method of supporting the proximal urethra or
bladder neck of a subject is also described, comprising
fixating at least one of the proximal urethra and the blad-
der neck, from the anterior side.

[0014] The above presents a simplified summary in or-
der to provide a basic understanding of some aspects of
the claimed subject matter. This summary is not an ex-
tensive overview. It is not intended to identify key or crit-
ical elements or to delineate the scope of the claimed
subject matter. Its sole purpose is to present some con-
ceptsin asimplified form as a prelude to the more detailed
description that is presented later.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIG. 1: lllustration of an embodiment of the implant
(shown in silhouette) placed against the anterior sur-
face of the bladder neck of an adult human female
as seen through an anterior incision through the low-
erabdomen. The patient’s anatomy is labeled as fol-
lows: A is the obturator internus, B is the pubic bone,
C is the pubic symphysis, D is the endopelvic fascia,
E is the periurethral fascia, F is the arcus tendineus,
and G is the bladder.

FIG. 2: Top view of an exemplary embodiment of the
implant, with some potential anchor points marked
as Xs.

FIG. 3: Top view of another exemplary embodiment
of the implant. Potential anchor points for suture fix-
ation to structures such as the periurethral fascia,
the pelvic fascia, and the anterior bladder shown as
Xs.

FIG. 4: Detail view of the expandable body of an
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exemplary embodiment of the implant.

FIG. 5: Side view (sagittal cutaway) of an exemplary
placement of an embodiment of the implant on the
urethra when the expandable member is in its non-
expanded configuration. The patient’s anatomy is la-
beled as follows: G is the bladder, H is the pubic
bone, | is the urethra, and J is the vagina.

FIG. 6: Side view (sagittal cutaway) of the exemplary
placement of the embodiment of the implant shown
in FIG. 5 when the expandable member is in its ex-
panded configuration. The patient’s anatomy is la-
beled using the same reference characters as in Fig.
5.

FIG. 7: Front view of an exemplary placement of an
embodiment of the implant overlying the proximal
urethra, bladder neck, and portion of the bladder.
The patient’s anatomy is labeled as follows: G is the
bladder, | is the urethra, and K is the bony pelvis.
FIG. 8: Perspective view of the exemplary placement
shown in FIG. 7. The patient’s anatomy is labeled
using the same reference characters as in Fig. 7.
FIG. 9: Perspective view of an embodiment of the
implant comprising a loop of suburethral graft. The
patient’s anatomy is labeled using the same refer-
ence characters as in Fig. 7.

FIG. 10: lllustration of an embodiment of the implant
(shown in silhouette) configured to be deployed with
aloop of suburethral graft placed against the anterior
surface of the bladder neck of an adulthuman female
as seen through an anterior incision through the low-
er abdomen. The patient’s anatomy is labeled using
the same reference characters as in Fig. 1.

DETAILED DESCRIPTION
A. DEFINITIONS

[0016] With reference to the use of the word(s) "com-
prise" or "comprises" or "comprising" in the foregoing de-
scription and/or in the following claims, unless the context
requires otherwise, those words are used on the basis
and clear understanding that they are to be interpreted
inclusively, rather than exclusively, and that each ofthose
words is to be so interpreted in construing the foregoing
description and/or the following claims.

[0017] The term "consisting essentially of’ means that,
in addition to the recited elements, what is claimed may
also contain other elements (steps, structures, ingredi-
ents, components, etc.) that do not adversely affect the
operability of what is claimed for its intended purpose.
Such addition of other elements that do not adversely
affect the operability of what is claimed for its intended
purpose would not constitute a material change in the
basic and novel characteristics of what is claimed.
[0018] Theterms"prevention", "prevent", "preventing",
"suppression”, "suppress" and "suppressing" as used
herein refer to a course of action (such as implanting a
medical device) initiated prior to the onset of a clinical



5 EP 2 991 583 B1 6

manifestation of a disease state or condition so as to
prevent or reduce such clinical manifestation of the dis-
ease state or condition. Such preventing and suppress-
ing need not be absolute to be useful.

[0019] The terms "treatment”, "treat" and "treating" as
used herein refers to a course of action (such as implant-
ing a medical device) initiated after the onset of a clinical
manifestation of a disease state or condition so as to
eliminate or reduce such clinical manifestation of the dis-
ease state or condition. Such treating need not be abso-
lute to be useful.

[0020] The term "in need of treatment" as used herein
refers to a judgment made by a caregiver that a patient
requires or will benefit from treatment. This judgment is
made based on a variety of factors that are in the realm
of a caregiver’s expertise, but that includes the knowl-
edge that the patient is ill, or will be ill, as the result of a
condition that is treatable by a method or device of the
present disclosure.

[0021] Theterm "in need of prevention" as used herein
refers to a judgment made by a caregiver that a patient
requires or will benefit from prevention. This judgment is
made based on a variety of factors that are in the realm
of a caregiver’s expertise, but that includes the knowl-
edge that the patient will be ill or may become ill, as the
result of a condition that is preventable by a method or
device of the disclosure.

[0022] The term "individual", "subject" or "patient" as
used herein refers to any animal, including mammals,
such as mice, rats, other rodents, rabbits, dogs, cats,
swine, cattle, sheep, horses, or primates, and humans.
The term may specify male or female or both, or exclude
male or female.

[0023] The terms "about" and "approximately" shall
generally mean an acceptable degree of error or variation
for the quantity measured given the nature or precision
of the measurements. Typical, exemplary degrees of er-
ror or variation are within 20 percent (%), preferably within
10%, and more preferably within 5% of a given value or
range of values. For biological systems, the term "about"
refers to an acceptable standard deviation of error, pref-
erably not more than 2-fold of a given value. Numerical
quantities given herein are approximate unless stated
otherwise, meaning that the term "about" or "approxi-
mately" can be inferred when not expressly stated.

B. SURIGICAL IMPLANT

[0024] A surgical implant 100 is provided with a rela-
tively wide proximal portion 1100 and a relatively narrow
distal portion 1200. The implant 100 can be used to main-
tain the position of a subject’s urethra, compress the sub-
ject’s urethra (for example to treat or prevent urinary in-
continence), or both. The implant 100 is also useful to
maintain the position of one or both of the bladder or the
bladder neck. The implant 100 may be used to position
or compress any portion of the urethra, but in particular
embodiments the implant 100 is used to position or com-
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press the proximal urethra. Any description herein that
refers to the urethra generally may be construed to per-
tain to the proximal urethra specifically (although not to
the exclusion of referring to the urethra generally). The
implant 100 is configured to be anchored to the subject’s
pelvic fascia by the proximal portion 1100, so that the
distal portion 1200 overlays and contacts the anterior sur-
face of the urethra, as seen in the exemplary embodiment
illustrated in FIG. 1.

[0025] Ina general embodiment, the implant 100 com-
prises: a proximal portion 1100 having a width, length,
and thickness, the width of the proximal portion 1100
being at least 4x its length and at least one hundred times
(100x) its thickness, the proximal portion 1100 compris-
ing a first non-absorbable biocompatible material; and a
distal portion 1200 having a width, length, and thickness,
the width of the distal portion 1200 being no more than
one quarter (0.25x) the width of the proximal portion
1100, and the thickness of the distal portion 1200 being
no more than one hundredth (0.01x) the width of the prox-
imal portion 1100, the distal portion 1200 comprising a
second non-absorbable biocompatible material.

[0026] In another general embodiment, the implant
100 comprises: a proximal portion 1100 having a first
width, a first length, and a first thickness, comprising a
first non-absorbable biocompatible material; and a distal
portion 1200 having a second width, a second length,
and a second thickness comprising the second non-ab-
sorbable biocompatible material; wherein the ratio of the
first width to the second width is at least the ratio of the
distance between a given human'’s right and left pectineal
ligament to the distance between the given human’s right
and left periurethral fascia.

[0027] Given such dimensions, the implant 100 should
be suitable for use on most female subjects, regardless
of the absolute (as opposed to relative) size of the sub-
ject.

[0028] In some embodiments of the implant 100 one
or both of the proximal or distal portions 1100 and 1200
are substantially non-elastic. In this context "non-elastic"
refers to a relatively high Young’s modulus, i.e., the prox-
imal or distal portion 1100 & 1200 will not deform along
an axis when opposing forces are applied along the axis.
In this context polypropylene is considered to have a high
Young’s modulus (1.5-2.0 GPa), compared to rubber
(0.01-0.1 GPa) and PTFE (0.5 GPa). Thus, in such em-
bodiments the proximal and/or distal portion 1100 and
1200 will not tend to stretch when pulled in two opposite
directions. A substantially non-elastic portion has the ad-
vantages of providing stronger support for the urethra
and providing a rigid backing for the expandable member
1300 described below.

[0029] This is separate and distinct from the portion’s
flexibility. In some embodiments of the implant 100 one
or both of the proximal or distal portions 1100 and 1200
will be flexible, regardless of whether said portion of the
implant 100 is non-elastic. Although elasticity and flexi-
bility sometimes go hand-in-hand, this is not the case for
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many types of materials. Everyday examples of materials
with high flexibility but low elasticity are cotton textile fab-
rics; due to their fibrous construction they readily bend
and fold, but if pulled in two opposite directions they do
not stretch. Flexible portions have the advantage of being
much easier to implant due to their ability to readily con-
form to the contours of the subject’s body.

[0030] Accordingly, some embodiments of the firstand
second non-absorbable biocompatible material are flex-
ible; some embodiments are substantially non-elastic;
further embodiments are flexible and substantially non-
elastic.

[0031] Suitable materials for such implants are known
in the art. The implant 100 must be constructed from a
non-absorbentbiocompatible material. Forexample, one
or both of the first and second non-absorbable biocom-
patible materials may be silicone (including stamped sil-
icone), polymer fabric, or surgical mesh. One suitable
type of polymer fabric is GORE-TEX RTM (expanded
polytetrafluoroethylene fabric). Various types of surgical
mesh may be used, such as Type | macroporous mesh
(pore size > 75 um), Type |l microporous mesh (pore
size <10 pm), and Type lll macroporous mesh with mul-
tiflamentous filaments (pore size > 75 um). The materials
for such meshes are known in the art. Examples include
polypropylene, polyethylene, polytetrafluoroethylene,
polyester (such as MERSILENE RTM), SURGIPRO
RTM (polypropylene), PROLENE RTM (polypropylene),
or MARLEX RTM (crystalline polypropylene and high-
density polyethylene). In a specific embodiment the non-
absorbent biocompatible material is Type | macroporous
polypropylene mesh. The proximal and distal portions
1100 and 1200 may be constructed from different non-
absorbent biocompatible materials, or they may be made
from the same material. Using the same material has the
advantage of ease of construction. Using different mate-
rials allows tailoring of the properties of each portion.
[0032] The dimensions of the implant 100 are suitable
to anchor the proximal portion 1100 of the implant 100
to the pelvic fascia, to anchor the distal portion 1200 of
the implant 100 to the periurethral fascia, and to contact
the anterior surface of the urethra. Of course individual
subjects vary in size, and to a lesser extent the relative
dimensions of individual subjects vary as well. Nonethe-
less, one of ordinary skill in the art will have an under-
standing of the typical dimensions of a subject (including
adult subjects, pediatric subjects, etc.) as well as an un-
derstanding of the upper and lower bounds of human
variation in the relevant dimensions. The structure (s) in
question may be a typical adult structure (s). Alternative-
ly, the structure (s) in question may be wider or narrower
than usual, but within the normal range for a human adult.
In other embodiments of the implant 100 the structure(s)
in question may deviate from the range of adult norms;
for example in the case of a pediatric subject, a subject
displaying dwarfism, and a subject displaying gigantism.
[0033] The proximal and distal portions 1100 and 1200
may be sufficiently thin to allow them to be implanted

10

15

20

25

30

35

40

45

50

55

without altering the anatomical orientation of the subject’s
anatomy. In a specific embodiment of the implant 100
the thickness of one or both of the proximal portion 1100
and the distal portion 1200 is no more than about 1 mm.
A thickness of 1 mm should be a suitable thickness for
most subjects.

[0034] The distal portion 1200 is intended to cover a
section of the subject’s urethra (and optionally a portion
of the bladder neck as well). Accordingly, some embod-
iments of the distal portion 1200 of the implant 100 have
a width greater than the width of an adult human urethra.
[0035] The distal portion 1200 is also intended to be
anchored to the subject’s periurethral fascia. In some em-
bodiments of the implant 100 the width of the distal por-
tion 1200 is at least as great as the distance between a
human’s left and right periurethral fascia. Such embodi-
ments of the distal portion 1200 can then be anchored
to the left and right periurethral fascia of the subject when
implanted. Excess material on the distal portion 1200
may be trimmed if not necessary for anchoring or cover-
ing the urethra. For typical human subjects, suitable
widths of the distal portion 1200 may be, for example, at
least about 14 mm, at least about 18 mm, and at least
about 20 mm.

[0036] The proximal portion 1100 is intended to be an-
chored to pelvic structures. Accordingly, some embodi-
ments of the proximal portion 1100 have a width greater
than about the minimum distance between the right pelvic
fascia and the left pelvic fascia of an adult human female.
There is no upper bound to the width of the proximal
portion 1100, as the proximal portion 1100 may be
trimmed after manufacture to fit the individual subject.
The proximal portion 1100 may in some cases be an-
chored to structures outside of the pelvic fascia, such as
the pelvic periosteum. Some anchoring means may allow
the proximal portion 1100 to be very slightly narrower
than minimum distance between the right pelvic fascia
and the left pelvic fascia, for example if the anchoring
means cover the intervening distance between the pelvic
fascia and the implant 100.

[0037] Some embodiments of the proximal portion
1100 are dimensioned to allow specific structures that
are parts of the pelvic fascia to be used as anchor points.
For example, in some embodiments of the implant 100
the width of the proximal portion 1100 is greater than
about the minimum distance between the right pectineal
ligament and the left pectineal ligament of the subject. In
another example, the width of the proximal portion 1100
is greater than about the minimum distance between the
right obturator fascia and the left obturator fascia of the
subject. In yet another example, the width of the proximal
portion 1100 is greater than about the minimum distance
between the right obturator fascia and the left obturator
fascia of an adult human female and less than the max-
imum distance between the right ilium and the left ilium
of an adult human female.

[0038] The width of the proximal portion 1100 may also
be defined in accordance with the absolute (as opposed
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to relative) dimensions of a typical adult human female.
In some embodiments of the implant 100 the width of the
proximal portion 1100 is at least about 7 cm or at least
about 9 cm.

[0039] The implant 100 may further comprise an ex-
pandable member 1300 configured to apply pressure to
the urethra when the implant 100 is in place. The expand-
able member 1300 is fastened to the distal portion 1200,
and has a width adequate to achieve compression of the
urethra that partially or wholly arrests the flow of urine.
The expandable member 1300 has an expanded state
and an unexpanded state. In some embodiments of the
expandable member 1300, the expandable member
1300 is configured to primarily expand in a single direc-
tion. In some embodiments of the expandable member
1300 the expanded state protrudes in the posterior di-
rection toward the urethra when in place in the subject.
The expanded state may occupy a greater volume than
the unexpanded state, but embodiments of the expand-
able member 1300 are contemplated in which the ex-
panded state protrudes in the posterior direction toward
the urethra when in place but does not increase in vol-
ume.

[0040] Someembodiments ofthe expandable member
1300 have a width greater than the width of a subject’s
urethra. This may relate to any subject as described
above in the general discussion of the dimensions of bod-
ily structures.

[0041] Someembodiments of the expandable member
1300 are inflatable (an inflatable member). The inflatable
member is inflated with a fluid. The fluid may be intro-
duced or removed through a conduit. In some embodi-
ments of the implant 100 the fluid is exchanged between
the inflatable member and a reservoir. When the member
is inflated (for example to arrest a flow of urine) at least
a portion of the fluid is transferred from the reservoir to
the inflatable member. When the member is deflated (for
example to allow the subject to urinate) at least a portion
of the fluid is transferred from the member to the reser-
voir. Any suitable fluid may be used as known in the art.
Examples include water, saline solution, and air. Water
and saline have the advantages of being inexpensive,
biocompatible in case of a leak, and incompressible. Air
has the advantage of not requiring a reservoir (although
one may be used).

[0042] Otherversions of the expandable member 1300
do not operate by inflation. Some embodiments of the
expandable member 1300 comprise a shaped memory
material that compresses the urethra upon recovery of
its shape after deformation. Other embodiments of the
expandable member 1300 comprise a magnetic sole-
noid. Additional means for compressing the urethra are
known in the art.

[0043] The dimensions of the expandable member
1300 will provide the desired compression of the urethra
when expanded and still be sufficiently thin to be implant-
ed when unexpanded. For example, in some embodi-
ments of the implant 100 the thickness of the expandable
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member 1300 is no more than about 2 mm in the unex-
panded state, and is about 8-10 mm in the expanded
state. The expandable member 1300 may be substan-
tially planar when unexpanded so as to fit in against the
urethra without exerting pressure in the unexpanded
state.

[0044] In embodiments of the expandable member
1300 that are inflatable, the expandable member 1300
may comprise a hollow balloon portion 1310. In further
embodiments, the expandable member 1300 comprises
a hollow balloon portion 1310 and a resilient anchor por-
tion 1320 at the periphery of the balloon portion 1310.
The anchor portion 1320 has sufficient tensile strength
to be connected to the distal portion 1200 (such as by
adhesives or fasteners) without failing.

[0045] Someembodimentsofthe expandable member
1300 are configured to primarily expand in the posterior
direction. The expandable member 1300 will be con-
structed of a material that allows it to protrude in the pos-
terior direction into the urethra in its expanded state.
Some embodiments of the expandable member 1300 are
constructed of material that is flexible, elastic, or both. In
a specific embodiment of the implant 100 the expandable
member 1300 is constructed of a flexible or elastic ma-
terial, and the distal member is constructed of non-elastic
material. This allows the distal member to act as a rigid
backing for the expandable member 1300 when an-
chored in place, such that the expandable member 1300
will expand toward the urethra without pushing the distal
portion 1200 outward in the anterior direction at the same
time. Accordingly in some embodiments of the implant
100 the expandable member 1300 is confined by the dis-
tal portion 1200 against expansion in the anterior direc-
tion, distal direction, or proximal direction.

[0046] The expandable member 1300 need not sur-
round or encircle the urethra in order to function properly.
Some embodiments of the expandable member 1300
contact the urethra only on the anterior surface. Other
embodiments of the expandable member 1300 contact
the urethra over less than its entire circumference. Fur-
ther embodiments of the expandable member 1300 con-
tact the urethra over less than 180° of its circumference.
[0047] Alternatively, pressure may be exerted on the
urethra by a bulge on the distal portion with a width great-
er than the width of an adult human urethra. The dimen-
sions of the bulge may be any that are disclosed above
as suitable for the expandable member. The bulge gen-
erally does not change in thickness (unlike the expand-
able member), but has a generally fixed thickness that
does not completely arrest the flow of urine at all times.
The bulge is dimensioned to compress the urethra to an
extent to allow a patient with weakened pelvic floor mus-
cles to control the flow of urine, whereas without the ad-
ditional compression provided by the bulge this would
not be possible. The bulge may be any embodiment of
the expandable member above, given that in such an
embodiment the expandable member is expanded or in-
flated a certain amount, but thereafter remains of static
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thickness in the patient.

[0048] Some embodiments of the implant 100 com-
prise a loop of transvaginal graft 1600 fastened to the
distal portion 1200 of the implant 100. The loop of trans-
vaginal graft can function to provide opposing resistance
on the posterior surface of the urethra for those patients
in need of such additional opposing resistance. The graft
can be made from any suitable graft material known in
the art. Some embodiments of the graft material are made
from autologous graft material, allograft material, and xe-
nograft material. Specific examples of autologous graft
material include material from the rectus fascia, the der-
mis, and the fascia lata. The loop of transvaginal graft
1600 will be dimensioned to be capable of encircling the
urethra, and therefore will have a length at least equal to
the circumference of a patient’s urethra. In a specific em-
bodiment the loop of transvaginal graft 1600 is approxi-
mately 2 cm wide by approximately 1.5-2.0 cm long. In
embodiments of the implant 100 comprising the loop of
transvaginal graft 1600, the distal portion 1200 may com-
prise one or more loop anchors 1210, for example grom-
mets.

C. METHODS

[0049] Method are provided related to the purposes of
the implant 100 above, such as treating or preventing
urinary incontinence, supporting the proximal urethra,
supporting the bladder neck, and emplacing a surgical
implant against the anterior urethra of a subject.

[0050] A general embodiment of the method compris-
es anchoring any of the implants 100 described above
to a proximal structure and the periurethral fascia of a
subject such that the distal portion 1200 contacts the an-
terior surface of the urethra. In some embodiments of the
method the expandable member contacts the urethra of
the subject.

[0051] Another general embodiment of the method is
a method of emplacing a surgical implant against the
anterior urethra of a subject, the method comprising: an-
choring the proximal portion of an implant to a proximal
structure of the subject so that the implant is positioned
between the bladder and the pubic bone and in contact
with the anterior surface of the bladder; and anchoring
the distal portion of the implant to the right and left per-
iurethral fascia of the subject; so that the distal portion
of the implant contacts the anterior surface of at least
one structure selected from: the bladder neck and the
proximal urethra.

[0052] A further general embodiment of the method is
a method of supporting the proximal urethra or bladder
neck of a subject, comprising fixating one or both of the
proximal urethra and the bladder neck from the anterior
side. Specific embodiments may comprise fixating the
proximal urethra from the anterior side. This general em-
bodiment may further comprise contacting the proximal
urethra or bladder neck from the anterior side with a sub-
stantially rigid implant anchored to a proximal structure.
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[0053] Any of the above methods may comprise re-
versibly compressing the one or both of the proximal ure-
thra and bladder neck from the anterior side to treat in-
continence. Such compression may be achieved for ex-
ample by contacting at least one of the proximal urethra
and bladder neck with any expandable member as de-
scribed above and expanding the expandable member.
[0054] The proximal structure to which the implant is
anchored may be any that is described as suitable above.
In certain embodiments the proximal structure may be
selected from the group consisting of: the pelvic fascia,
the obturator fascia, and the pectineal ligament. Some
embodiments of the method comprise anchoring the dis-
tal portion to the public periosteum of the subject. This
provides additional stability to the implant by anchoring
its distal edge. Of course the implant must be dimen-
sioned accordingly to allow the distal portion to be suffi-
ciently close to the pubic periosteum for anchorage.
[0055] Anchoring may be achieved using any suitable
anchoring means, such as soluble sutures, staples, and
adhesives.

[0056] The method may comprise positioning the ex-
pandable member on the anterior surface of at least one
of the proximal urethra and bladder neck. Thus posi-
tioned, the expandable member may be expanded to
compress the proximal urethra and bladder neck to con-
trol incontinence.

[0057] Embodiments of any of the above methods may
comprise inserting the implant through an incision in the
lower abdomen of the subject.

[0058] The method may be performed openly or lapar-
oscopically. One advantage of some embodiments of the
anterior approach to emplacing the implant is that it may
be performed robotically (as a form of laparoscopy). The
alternative transvaginal approach is too complex to be
automated using current robotic technology. The advan-
tages of robotic surgery are numerous, including permit-
ting the procedure to be performed telesurgically, reduc-
ing the risk of infection, and allowing the use of micro-
surgical techniques.

D. PROPHETIC EXAMPLE

[0059] In a non-limiting prophetic example, an implant
100 constructed of Type | macroporous polypropylene
mesh will be implanted into a subject to treat urinary in-
continence. The implant 100 will comprise: a proximal
portion 1100 at least 10 cm wide, about 1 mm thick, and
about 25 mm long; a distal portion 1200 about 18 mm
wide, about 25 mm long, and about 1 mm thick; and an
expandable member 1300 fastened to the distal portion
1200 that is configured to apply pressure on only the
anterior surface of the urethra when in place.

[0060] After appropriate general anesthesia, the pa-
tient will be placed in a low lithotomy position. A lower
abdominal prep will be carried out as well as a full vaginal
prep. A Foley catheter will be placed in the bladder.
[0061] A Pfannenstiel-style incision will be made and
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tissue will be dissected down to the level of the rectus
fascia. Dissection will be carried out through the rectus
fascia and into the space of Retzius. Stationary retractors
will be used for exposure.

[0062] The fibrofatty tissue will be bluntly dissected off
the undersurface of the pubic bone. This will provide ex-
posure to the bladder, urethra, and the pelvic fascia.
[0063] Two fingers will be placed in the vaginal area in
order to lift up on the anterior vaginal wall. The other hand
will retract on the bladder neck with the balloon of the
Foley as a guide. The proximal urethra and bladder neck
will be exposed.

[0064] Blunt dissection will be carried out to the pelvic
sidewall in order to well visualize the endopelvic fascia
as well as the arcus tendineus and other fascia structures
of the pelvis.

[0065] The aforementioned non-absorbable implant
100 with expandable body will be placed into the pelvis.
This will be positioned with the distal segment of the im-
plant 100 overlaying the proximal urethra. Some of the
distal segment may overlay a portion of the bladder neck.
The proximal segment of the implant 100 will be posi-
tioned over the anterior bladder and bladder neck area.
The more lateral portions of the proximal segment will be
laid over the pelvic sidewall fascia. Excess mesh from
the lateral portions will be excised if longer than the width
of the pelvic fascia. The non-absorbable material at any
location will be trimmed (excluding the expandable body
area) if necessary to custom fit to the patient’s pelvic
anatomy.

[0066] Interrupted Vicryl sutures will be used to fixate
the mesh at different locations in the pelvis. The more
distal segment will be fixated to the periurethral fascia as
it enters under the pubic bone. More fixation sutures will
be placed on the lateral borders of the distal segment as
the fascia continues to the bladder neck area.

[0067] Lateral fixation of the proximal segment will be
carried out with interrupted sutures. Fixation points in-
clude the endopelvic fascia, arcus tendineus and in some
situations depending on the patient’s anatomy, the obtu-
rator internus or the pectineal ligament.

[0068] The sutures will be placed on the more proximal
segment to allow it to lay flat on the endopelvic fascia as
it approaches the arcus tendineus. The implant 100 will
not be placed under tension.

[0069] After the implant 100 appears to be in good po-
sition, the tubing 1330 from the expandable body will be
connected to a syringe and inflated. This will allow visu-
alization to verify that it stays in place while the expand-
able body provides compression on the proximal urethra
in a posterior direction.

[0070] Cystourethroscopy will be carried out to visual-
ize complete closure of the proximal urethra. After this
confirmation, the expandable body will be deflated.
[0071] A reservoir with fluid will be placed into the left
lower pelvis. A trocar will be placed posterior to the left
side of the pubic bone and punctured out through the left
genital areajust lateral to the left labia. This will be affixed
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to another more blunt trocar with a hook that will be pulled
into the pelvis. This trocar with a hook is attached to the
ends of the tubing 1330 from the expandable body and
the reservoir. Both tubings will be pulled out of the pelvis
lateral to the left labia.

[0072] The abdomen will be irrigated and the rectus
fascia and skin will be closed.

[0073] Attention will be placed on the paravaginal area
at the location of the tubing 1330 and the puncture site.
An incision will be carried out at that location superiorly
and inferiorly. A pocket will be created within the labia in
order to place the pump. Excess tubing will be cut from
the reservoir and the expandable body and attached to
the pump.

[0074] The pump will be placed in this pouch, the area
will be copiously irrigated, and the skin will be closed.
The Foley catheter can be removed and the expandable
body shall remain in the non-inflated position during the
perioperative period.

E. CONCLUSIONS

[0075] Itis to be understood that any given elements
of the disclosed embodiments of the invention may be
embodied in a single structure, a single step, a single
substance, or the like. Similarly, a given element of the
disclosed embodiment may be embodied in multiple
structures, steps, substances, or the like.

[0076] The foregoing description illustrates and de-
scribes the processes, machines, manufactures, com-
positions of matter, and other teachings of the present
disclosure. Additionally, the disclosure shows and de-
scribes only certain embodiments of the processes, ma-
chines, manufactures, compositions of matter, and other
teachings disclosed, but, as mentioned above, it is to be
understood that the teachings of the present disclosure
are capable of use in various other combinations, mod-
ifications, and environments and are capable of changes
or modifications within the scope of the teachings as ex-
pressed herein, commensurate with the skill and/or
knowledge of a person having ordinary skillin the relevant
art. The embodiments described hereinabove are further
intended to explain certain best modes known of prac-
ticing the processes, machines, manufactures, compo-
sitions of matter, and other teachings of the present dis-
closure and to enable others skilled in the art to utilize
the teachings of the present disclosure in such, or other,
embodiments and with the various modifications required
by the particular applications or uses.

Claims
1. A surgical implant (100) for maintaining the position
of a female patient’s urethra, characterised in that

the implant comprises:

(a) a proximal portion (1100) having a width,
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length, and thickness, the width of the proximal
portion being 12 cm = 20% and the length of
the proximal portion being 1.9 cm * 20% , the
proximal portion comprising a first non-absorb-
able biocompatible material; and

(b) a distal portion (1200) having a width, length,
and thickness, the width of the distal portion be-
ing 2 cm = 20%, and the length of the distal
portion being 1.9 cm = 20%, the distal portion
comprising a second non-absorbable biocom-
patible material.

The implant (100) of claim 1, wherein the ratio of the
proximal portion width to the distal portion width is
about the ratio of the distance between a given hu-
man’s rightand left pectineal ligament to the distance
between the given human’s right and left periurethral
fascia.

The implant (100) of claim 1 or claim 2 in which the
proximal (1100) and distal (1200) portions are sub-
stantially non-elastic or in which the proximal and
distal portions are flexible and substantially non-
elastic.

The implant (100) of claim 1 or claim 2, wherein the
thickness of the proximal portion (1100) is no more
than about 1 mm, and wherein the thickness of the
distal portion (1200) is no more than about 1 mm.

The implant (100) of claim 1 or claim 2, wherein the
width of the distal portion (1200) is greater than the
width of an adult human urethra.

The implant (100) of claim 1 or claim 2, wherein the
width of the distal portion (1200) is at least as great
as the distance between a human’s left and right
periurethral fascia.

The implant (100) of claim 1 or claim 2, wherein the
width of the distal portion (1200) is greater than about
14 mm.

The implant (100) of claim 1 or claim 2, wherein the
width of the distal portion (1200) is greater than about
18 mm.

The implant (100) of claim 1 or claim 2, wherein the
width of the distal portion (1200) is greater than about
20 mm.

The implant (100) of any preceding claim, wherein
the width of the proximal portion (1100) is greater
than the minimum distance between the right pelvic
fascia and the left pelvic fascia of an adult human
female.

The implant (100) of any preceding claim, wherein
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13.

14.

15.

16.

the width of the proximal portion (1100) is greater
than the minimum distance between the right
pectineal ligament and the left pectineal ligament of
an adult human female.

The implant (100) of any preceding claim, wherein
the width of the proximal portion (1100) is greater
than the minimum distance between the right obtu-
rator fascia and the left obturator fascia of an adult
human female.

The implant (100) of any preceding claim, wherein
the width of the proximal portion (1100) is greater
than the minimum distance between the right obtu-
rator fascia and the left obturator fascia of an adult
human female and less than the maximum distance
between the right ilium and the left ilium of an adult
human female.

The implant of claim 1 or claim 2, wherein the width
of the proximal portion (1100) is greater than about
10 cm.

The implant (100) of any preceding claim, further
comprising an expandable member (1300) fastened
to the distal portion (1200) with a width greater than
the width of an adult human urethra.

Theimplant(100) ofany preceding claim, comprising
a suburethral graft (1600) fastened to the distal por-
tion (1200) and positioned to contact the posterior
surface of the proximal urethra.

Patentanspriiche

1.

2,

Chirurgisches Implantat (100) zum Beibehalten der
Position einer Harnrohre eines weiblichen Patienten,
dadurch gekennzeichnet, dass das Implantat auf-
weist:

(a) einen proximalen Bereich (1100), der eine
Breite, Lange und Dicke aufweist, wobei die
Breite des proximalen Bereichs 12 cm = 20%
und die Lange des proximalen Bereichs 1,9 cm
+ 20% betragt, wobei der proximale Bereich ein
erstes nicht absorbierbares biokompatibles Ma-
terial aufweist; und

(b) einen distalen Bereich (1200), der eine Brei-
te, Lange und Dicke aufweist, wobei die Breite
des distalen Bereichs 2 cm *+ 20% und die Lan-
ge des distalen Bereichs 1,9 cm = 20% betragt,
wobei der distale Bereich ein zweites nicht ab-
sorbierbares biokompatibles Material aufweist.

Implantat (100) nach Anspruch 1, wobei das Verhalt-
nis der Breite des proximalen Bereichs zur Breite
des distalen Bereichs in etwa dem Verhaltnis des
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Abstands zwischen einem rechten und linken Liga-
mentum Pectineum zum Abstand zwischen der
rechten und linken Periurethralfaszie des betreffen-
den Menschen ist.

Implantat (100) nach Anspruch 1 oder 2, wobei der
proximale (1100) und der distale (1200) Bereich im
Wesentlichen nicht-elastisch sind oder wobei der
proximale und der distale Bereich flexibel undim We-
sentlichen nicht-elastisch sind.

Implantat (100) nach Anspruch 1 oder Anspruch 2,
wobei die Dicke des proximalen Bereichs (1100)
nicht mehr als etwa 1 mm betragt, und wobei die
Dicke des distalen Bereichs (1200) nicht mehr als
etwa 1 mm betragt.

Implantat (100) nach Anspruch 1 oder Anspruch 2,
wobei die Breite des distalen Bereichs (1200) gréRer
als die Breite einer Harnrohre eines erwachsenen
Menschen ist.

Implantat (100) nach Anspruch 1 oder Anspruch 2,
wobei die Breite des distalen Bereichs (1200) we-
nigstens so gro wie der Abstand zwischen einer
linken und rechten Periurethralfaszie eines Men-
schen ist.

Implantat (100) nach Anspruch 1 oder Anspruch 2,
wobei die Breite des distalen Bereichs (1200) gréRer
als etwa 14 mm ist.

Implantat (100) nach Anspruch 1 oder Anspruch 2,
wobei die Breite des distalen Bereichs (1200) gréRer
als etwa 18 mm ist.

Implantat (100) nach Anspruch 1 oder Anspruch 2,
wobei die Breite des distalen Bereichs (1200) gréRer
als etwa 20 mm ist.

Implantat (100) nach einem der vorhergehenden An-
spriiche, wobei die Breite des proximalen Bereichs
(1100) groRer als der Mindestabstand zwischen der
rechten Fascia Pelvis und der linken Facia Pelvis
eines erwachsenen weiblichen Menschens ist.

Implantat (100) nach einem der vorhergehenden An-
spriiche, wobei die Breite des proximalen Bereichs
(1100) grofer als der Mindestabstand zwischen dem
rechten Ligamentum Pectineum und dem linken Li-
gamentum Pectineum eines erwachsenen weibli-
chen Menschens ist.

Implantat (100) nach einem der vorhergehenden An-
spriiche, wobei die Breite des proximalen Bereichs
(1100) groRer als der Mindestabstand zwischen der
rechten Fascia obturatoria und der linken Fascia ob-
turatoria eines erwachsenen weiblichen Menschens
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Implantat (100) nach einem der vorhergehenden An-
spriiche, wobei die Breite des proximalen Bereichs
(1100) groRer als der Mindestabstand zwischen der
rechten Fascia obturatoria und der linken Fascia ob-
turatoria eines erwachsenen weiblichen Menschens
und kleiner als der maximale Abstand zwischen dem
rechten Darmbein und dem linken Darmbein eines
erwachsenen weiblichen Menschens ist.

Implantat (100) nach einem der vorhergehenden An-
spriiche, wobei die Breite des proximalen Bereichs
(1100) groRer als etwa 10 cm ist.

Implantat (100) nach einem der vorhergehenden An-
spriche, das weiterhin ein erweiterbares Element
(1300) aufweist, das an dem distalen Bereich (1200)
in einer Breite groRer als die Breite einer Harnrohre
eines erwachsenen Menschen befestigt ist.

Implantat (100) nach einem der vorhergehenden An-
spriiche, das weiterhin ein suburethrales Transplan-
tat (1600) aufweist, das an dem distalen Bereich
(1200) befestigt ist und angeordnet ist, um die hin-
tere Flache der proximalen Harnréhre zu berihren.

Revendications

1.

Implant chirurgical (100) destiné a maintenir la po-
sition de l'uretre d’'une patiente, caractérisé en ce
que I'implant comprend :

(a) une partie proximale (1100) présentant une
largeur, une longueur, et une épaisseur, la lar-
geur de la partie proximale étant de 12 cm = 20
%, etlalongueur de la partie proximale étant de
1,9cm = 20 %, la partie proximale comprenant
un premier matériau biocompatible non
absorbable ; et

(b) une partie distale (1200) présentant une lar-
geur, une longueur, et une épaisseur, la largeur
de la partie distale étant de 2 cm = 20 %, et la
longueur de la partie distale étant de 1,9 cm =
20 %, la partie distale comprenant un deuxieme
matériau biocompatible non absorbable.

Implant (100) selon la revendication 1, dans lequel
le rapport de la largeur de la partie proximale sur la
largeur de la partie distale est approximativement le
rapport de la distance entre les ligaments de Cooper
droit et gauche d'un étre humain donné sur la dis-
tance entre les fascia péri-urétraux droit et gauche
de I’étre humain donné.

Implant (100) selon la revendication 1 ou la reven-
dication 2, dans lequel les parties proximale (1100)
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et distale (1200) sont sensiblement non élastiques
ou dans lequel les parties proximale et distale sont
flexibles et sensiblement non élastiques.

Implant (100) selon la revendication 1 ou la reven-
dication 2, dans lequel I'épaisseur de la partie proxi-
male (1100) n’est pas supérieure a environ 1 mm,
et dans lequel I'épaisseur de la partie distale (1200)
n’est pas supérieure a environ 1 mm.

Implant (100) selon la revendication 1 ou la reven-
dication 2, dans lequel la largeur de la partie distale
(1200) est supérieure a lalargeur d’un urétre humain
adulte.

Implant (100) selon la revendication 1 ou la reven-
dication 2, dans lequel la largeur de la partie distale
(1200) est au moins aussi grande que la distance
entre les fascia péri-urétraux droit et gauche d’'un
étre humain.

Implant (100) selon la revendication 1 ou la reven-
dication 2, dans lequel la largeur de la partie distale
(1200) est supérieure a environ 14 mm.

Implant (100) selon la revendication 1 ou la reven-
dication 2, dans lequel la largeur de la partie distale
(1200) est supérieure a environ 18 mm.

Implant (100) selon la revendication 1 ou la reven-
dication 2, dans lequel la largeur de la partie distale
(1200) est supérieure a environ 20 mm.

Implant (100) selon 'une quelconque des revendi-
cations précédentes, dans lequel lalargeur de la par-
tie proximale (1100) est supérieure a la distance mi-
nimale entre le fascia pelvien droit et le fascia pelvien
gauche d’'une femme adulte.

Implant (100) selon 'une quelconque des revendi-
cations précédentes, dans lequel lalargeur de la par-
tie proximale (1100) est supérieure a la distance mi-
nimale entre le ligament de Cooper droit et le liga-
ment de Cooper gauche d’'une femme adulte.

Implant (100) selon 'une quelconque des revendi-
cations précédentes, dans lequel lalargeur de la par-
tie proximale (1100) est supérieure a la distance mi-
nimale entre le fascia obturateur droit et le fascia
obturateur gauche d’'une femme adulte.

Implant (100) selon 'une quelconque des revendi-
cations précédentes, dans lequel lalargeur de la par-
tie proximale (1100) est supérieure a la distance mi-
nimale entre le fascia obturateur droit et le fascia
obturateur gauche d’'une femme adulte et inférieure
ala distance maximale entre I'ilion droit et I'ilion gau-
che d’'une femme adulte.
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Implant selon la revendication 1 ou la revendication
2,danslequellalargeurdela partie proximale (1100)
est supérieure a environ 10 cm.

Implant (100) selon I'une quelconque des revendi-
cations précédentes, comprenant en outre un élé-
ment déployable (1300) fixé sur la partie distale
(1200) ayant une largeur supérieure a la largeur d’'un
urétre humain adulte.

Implant (100) selon I'une quelconque des revendi-
cations précédentes, comprenant un greffon sous-
urétral (1600) fixé sur la partie distale (1200) et po-
sitionné pour étre en contact avec la surface posté-
rieure de l'urétre proximal.
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FIG. 6
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FIG. 10
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