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TRANSWAGINAL SUTURE SPACER DEVICES AND 
METHODS OF USE 

TECHNICAL FIELD 

0001. The present invention relates to suture spacers and 
methods for their use. More particularly, the present inven 
tion relates to devices which permit a Surgeon to create a 
consistent amount of Suture slack in a Suture line when tying 
Sutures under very tight Space constraints including proce 
dures Such as bladder neck Stabilization and treatment of 
hypermobility or intrinsic Sphincter deficiency. Further, the 
present invention relates to methods of tying Sutures using 
the disclosed devices in Such procedures. 

BACKGROUND INFORMATION 

0002 Urinary incontinence is a widespread problem in 
the United States and throughout the world. Urinary incon 
tinence affects people of all ages and can Severely impact a 
patient both physiologically and psychologically. 
0003. In approximately 30% of the women suffering from 
urinary incontinence, incontinence is caused by intrinsic 
sphincter deficiency (ISD), a condition in which the valves 
of the urethral Sphincter do not properly coapt. In approxi 
mately another 30% of incontinent women, incontinence is 
caused by hypermobility, a condition in which the muscles 
around the bladder relax causing the bladder neck and 
proximal urethra to rotate and descend in response to 
increases in intraabdominal preSSure. Hypermobility may be 
the result of pregnancy or other conditions which weaken 
the muscles. 

0004. In addition, in an additional group of women with 
urinary incontinence, the condition is caused by a combi 
nation of ISD and hypermobility. In addition to the condi 
tions described above, urinary incontinence has a number of 
other causes including birth defects, disease, injury, aging 
and urinary tract infection. 
0005 Numerous approaches for treating for urinary 
incontinence are available. For example, Several procedures 
for Stabilizing and/or slightly compressing the urethra So as 
to prevent leakage of urine have been developed. In one 
procedure, Stabilizing or compressive force is applied 
directly by Sutures passing through the Soft tissue Surround 
ing the urethra. Alternatively, the Stabilizing or compressive 
force may be applied by means of a Sling positioned between 
the urethra and the upper vaginal wall. In Such procedures, 
Sutures are Secured to the Sling and to a Supporting structure 
in the body. Currently existing procedures may cause exces 
Sive preSSure to be exerted on the bladder neck as a result of 
too little Slack in the Sutures. 

0006 Generally, procedures employing slings are per 
formed with the patient in the dorsal lithotomy position. 
When the patient moves from the dorsal lithotomy position 
to a Standing position the excessive pressure exerted on the 
bladder neck by the Sling may result in chronic urinary 
retention or bladder instability. 
0007 Accordingly, there is a need for devices and pro 
cedures which ensure an appropriate and reproducible 
degree of slack in the Sutures used to remedy the above 
mentioned disorders. 

SUMMARY OF THE INVENTION 

0008. In one aspect, the invention relates to a suture 
Spacer comprising a first member, a Second member, and a 
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border. The first member has a proximal end, a distal end, 
and a Surface contacting Side for contacting a Suture ema 
nating Surface. The Second member has a proximal end, a 
distal end, a Surface contacting Side for contacting Suture 
emanating Surface, and a knot formation Side. The knot 
formation site is located on the knot formation Side of the 
suture spacer. The border, and the distal ends of the first and 
Second members define a Suture receiving site for releasably 
receiving one or more Sutures. 
0009. In another aspect, the invention features a suture 
Spacer comprising a first member, a Second member, and 
border. The first member has a proximal end and a distal end. 
The distal end of the first member also has a Surface 
contacting Side for contacting Suture emanating Surface and 
a knot formation Side that is located generally opposite to the 
Surface contacting Side. The Second member has a proximal 
end and a distal end with a Surface contacting Side for 
contacting Suture emanating Surface and a knot formation 
Side located generally opposite to the Surface contacting 
side. The border, and the distal ends of the first and second 
members define a Suture receiving Site for releasably receiv 
ing one or more Sutures. The distance between the Surface 
contacting Sides and the knot formation sides of the first and 
Second members defines a preselected amount of Suture 
Slack between Suture emanating Surface and a Suture knot. 
0010. In another aspect, the invention features a suture 
Spacer comprising a body having a Surface contacting end, 
a knot formation end, a Suture receiving lumen, and a slot. 
The Surface contacting end may contact Suture emanating 
Surface. A Suture knot maybe formed at the knot formation 
end. The Suture receiving lumen extends from the Surface 
contacting end to the knot formation end. The slot extends 
parallel to a longitudinal axis of the body. The slot is in fluid 
communication with the Suture receiving lumen, and is 
adapted to releasably retain a Suture within the Suture 
receiving lumen. The distance from the Surface contacting 
end to the knot formation end of the body and back again 
defines a preselected amount of Slack in the Suture when the 
Suture Spacer is used to form the Suture knot. 
0011. In another aspect, the invention features a suture 
Spacer comprising an elongate body having a Surface con 
tacting Side, and a knot formation Side. The Surface contact 
ing Side can contact a Suture emanating Surface. A Suture 
knot maybe formed at the knot formation end. The suture 
Spacer has one or more Suture receiving sites that extend 
between the Surface contacting Side and the knot formation 
Side. The Suture receiving Sites are positioned to facilitate 
removal of the Suture Spacer after formation of the Suture 
knot. The distance from the Surface contacting Side to the 
knot formation Side and back again defines a preselected 
amount of Suture Slack. 

0012. In another aspect, the invention features a suture 
Spacer comprising a body having a Surface contacting Side, 
a knot formation Side, and an engagement member. The 
engagement member comprises an engagement body and at 
least one Securing portion. The Securing portion is movable 
between a first position in which the at least one Securing 
portion and the Surface contacting Side engage the Surface 
from which one or more Sutures emanate and a Second 
position in which the at least one Securing portion releases 
the Surface from which one or more Sutures emanate. 

0013 In another aspect, the invention features a suture 
Spacer comprising a shaft, a connector, and a slack defining 
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member. The shaft has a proximal end and a distal end. The 
connector has a proximal end and a distal end. The proximal 
end of the connector is connected to the distal end of the 
shaft. The slack defining member is connected to the distal 
end of the connector. The Slack defining member has a 
Surface contacting Side for contacting Suture emanating 
Surface and a knot formation Side adjacent to which a Suture 
knot is formed. The knot formation side of the slack defining 
member is disposed generally opposite to the Surface con 
tacting Side. A preselected amount of Suture Slack is defined 
by a distance from the Surface contacting Side to the knot 
formation side and back again. 
0.014. In another aspect, the invention features a method 
for producing a preselected amount of Slack in a Suture, 
comprising the Steps of transvaginally contacting a Suture 
emanating Surface with a Suture Spacer comprising a Surface 
contacting Side, a knot formation and a Suture receiving site 
for releasably receiving the one or more Sutures; inserting 
the one or more Sutures emanating from the Surface into the 
Suture receiving site, tying a knot in the one or more Sutures, 
and removing the Suture Spacer to produce the preselected 
amount of Slack in the Suture. 

0.015. In another aspect, the invention features a method 
for producing a preselected amount of slack in a Suture. The 
method comprises the following Steps: contacting the Suture 
emanating Surface with a Suture Spacer comprising a shaft 
having a proximal end and a distal end, a connector, a Slack 
defining member, and a knot formation Side, tying a knot in 
the Suture, and removing the Suture Spacer to produce the 
preselected amount of slack in the Suture. The shaft is 
connected to the distal end of the connector having a 
proximal end and a distal end, the proximal end of the 
connector being connected to the distal end of the Shaft. The 
Slack defining member has a Surface contacting Side for 
contacting the Suture emanating Surface. The knot formation 
Side is disposed generally opposite to the Surface contacting 
Side. A preselected amount of Suture Slack is defined by a 
distance from the Surface contacting Side to the knot forma 
tion Side and back again. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a perspective view of one embodiment of 
the Suture Spacer according to the present invention. 
0017 FIG. 1A is a perspective view of the suture spacer 
depicted in FIG. 1 positioned adjacent to a Sling. 
0.018 FIG. 2 is a top view of the suture spacer depicted 
in FIG. 1 in a closed position. 
0.019 FIG. 3 is a side view of the suture spacer depicted 
in FIG. 1. 

0020 FIG. 4 is a top view of the suture spacer depicted 
in FIG. 1 in an open position. 
0021 FIG. 5 is a perspective view of another embodi 
ment of the Suture Spacer of the present invention. 
0022 FIG. 6 is a side view of the suture spacer depicted 
in FIG. 5. 

0023 FIG. 7 is a top view of the suture spacer depicted 
in FIG. 5. 

0024 FIG. 8 is a perspective view of the suture spacer 
depicted in FIG. 5 with a length of suture in its suture 
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trapping groove and through the Suture receiving site on a 
Sling used for improving urinary continence. 
0025 FIG. 9 is a perspective view of another embodi 
ment of the Suture Spacer of the present invention. 
0026 
FIG 9. 

FIG. 10 is a top view of the embodiment shown in 

0027 FIG. 11 is a side view of the suture spacer shown 
in FIG. 9. 

0028 FIG. 12 is a perspective view of another embodi 
ment of the suture spacer depicted in FIG. 9 with a length 
of Suture running through its central lumen and through 
Suture receiving sites in a sling used for improving urinary 
incontinence. 

0029) 
FIG. 12. 

0030 FIG. 14 is a top view of another embodiment of the 
Suture Spacer of the present invention. 
0031 FIG. 15 is a perspective view of one embodiment 
of the Suture Spacer of the present invention and a Sling used 
for improving urinary incontinence. 

FIG. 13 is a top view of the embodiment shown in 

0032 FIG. 16 is a cross-sectional view of the suture 
spacer depicted in FIG. 15 positioned between the female 
urethra and a Sling which has been Secured by knotting the 
SutureS. 

0033 FIG. 17 is a perspective view of another embodi 
ment of the Suture spacer of the present invention engaged 
with a sling beneath the female urethra. 
0034 FIG. 18 is a front view of the suture spacer 
depicted in FIG. 17 secured to a sling. 
0035 FIG. 19 is a cross-sectional view of FIG. 18 taken 
along line 19-19. 

0036 FIG. 20 is a side view of the embodiment shown 
in FIG. 17. 

0037 FIG. 21 is a front view of the embodiment shown 
in FIG. 17 in a preattached position. 
0038 FIG. 22 is a perspective view of another embodi 
ment of the present invention. 
0039 FIG. 23 is a cross-sectional view of the embodi 
ment in FIG. 22 taken along line 23-23. 
0040 FIG. 24 is a perspective view of the embodiment 
depicted in FIG. 22 positioned beneath a sling. 

DESCRIPTION 

0041. The present invention relates to apparatuses and 
methods for ensuring that a Suture has a desired amount of 
Slack. The present apparatuses and methods are particularly 
Suited for use in bladder neck Stabilization and/or Suspension 
procedures. In Such procedures the present invention pro 
vides a reproducible technique to produce a desired amount 
of Suture Slack when tying a Suture used in a transvaginal 
Surgical procedure, thereby avoiding chronic urinary reten 
tion and bladder instability. 
0042. The Suture spacers disclosed herein provide con 
Sistent, repeatable amounts of slack in a Suture which 
Secures a Sling or Similar apparatus. The use of the present 
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Suture Spacers minimizes post-operative urinary blockage 
caused by excessive tension, and minimizes post-operative 
urinary incontinence due to insufficient tension. 
0.043 AS used herein, the term “transvaginal” includes 
actions taken in the vaginal introitus or from within the 
vagina. The terms “proximal' and “distal” refer to points 
nearer to or further from the user of the device, respectively. 
The term “above' refers to the direction toward the abdomen 
of the patient, while the terms “below' or “under” refer to 
the direction toward the buttocks of the patient. The term 
“Suture emanating Surface” refers to a Surface from which 
Sutures emanate. This term includes Slings and other Such 
devices as well as tissueS Such as muscle or fascia from 
which sutures emanate. The term “pocket” refers to a 
Surgical cavity created in the vagina. Sutures may also 
emanate from this Surface. The term “hands-free manner' 
refers to the use of Suture Spacer where no additional 
assistance is required. 

0044 Generally, the suture spacers of the present inven 
tion are used to create slack in a Suture as follows. A Surface 
contacting Side of a Suture Spacer is brought into contact 
with a Surface from which one or more Sutures emanate, 
Such as a Sling. A Suture is introduced into a Suture receiving 
Site of the Suture Spacer and a Suture knot is tied against a 
knot formation Site on the Suture Spacer. In preferred 
embodiments of the Suture Spacers of the present invention, 
the Suture Spacer holds itself on the Suture during use, 
thereby allowing the physician to use both hands to form the 
knot. In addition, this feature allows the Suture Spacer to be 
used without the aid of an assistant, thereby providing the 
physician with greater mobility at the Surgical Site. The 
Surgical field remains free of obstacles which may hinder the 
Suture Securing phase of the Surgery. 

0.045. After a suture is introduced into the suture spacer, 
the Suture ends are then brought together over the knot 
formation Site and a knot is formed. The Suture Spacer is then 
removed from the patient, leaving a desired amount of Slack 
in the Suture. The amount of Slack created by the Suture 
Spacer is determined as a function of the distance from a 
Surface from which Sutures emanate to the knot formation 
Site or Side of the Suture Spacer. The actual amount of Slack 
created using the devices of the present invention will vary 
according to their size and shape. Also, the total amount of 
Slack will be approximately twice the distance described 
above, as there are two lengths of which are tied together by 
the knot. 

0046. In one embodiment, the suture spacer comprises a 
first member which has a proximal end, a distal end, and a 
Surface contacting Side for contacting a Surface from which 
one or more Sutures emanate. This embodiment further 
comprises a Second member also having a proximal end, a 
distal end, and a Surface contacting Side for contacting a 
Surface from which one or more Sutures emanate. The 
Second member also has a knot formation side and a knot 
formation site located on the knot formation side. A border 
is disposed between the first and second members of the 
Suture Spacer Such that the border, the distal ends of the first 
and Second members of the Suture Spacer define a Suture 
receiving site for releasably receiving Suture. This embodi 
ment creates a preselected amount of Suture Slack measured 
by the distance from the Suture emanating Surface to the knot 
formation site and back again. 
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0047 Referring to FIG. 1, there is disclosed a perspec 
tive view of the Suture spacer 10 of the present invention. 
The Suture Spacer 10 comprises a first member 12 having a 
proximal end 14, a distal end 16 and a Surface contacting 
side 18. 

0048. The distal end 16 of the first member may have a 
protuberance 38 extending therefrom. The protuberance 38 
may extend from the distal end 16 at an acute angle, an 
obtuse angle, or may be Substantially perpendicular to the 
distal end 16 of the first member 12. 

0049. This embodiment of the suture spacer also has a 
Second member 22 having a proximal end 24, a distal end 
26, a Surface contacting Side 28, and a knot formation side 
30. On the knot formation side of the second member 22, 
there is a knot formation site 32 upon which a knot is tied. 
Preferably, the knot formation Site is located approximately 
in the center of the knot formation side 30 of the second 
member 22. The Second member 22 may also have a Suture 
retaining ridge 44, which holds the Suture in place during 
knot tying. 
0050. The distal end 26 of the second member 22 may 
have a protuberance 40 extending therefrom. The protuber 
ance 40 may extend from the distal end 26 of the second 
member 22 at an acute angle, an obtuse angle, or may be 
Substantially perpendicular to the distal end 26. 
0051) The protuberances 38 and 40 may be flexible or 
rigid. In some embodiments, the protuberance 38 of the first 
member 12 and the protuberance 40 of the second member 
22 contact each other. 

0.052 The proximal ends 14 and 24 of the first member 12 
and Second member 22 may comprise handles 42 and 43. 
These handles 42 and 43 facilitate the movement of the first 
member 12 and second member 22 relative to each other. 
The handles also provide a means to grasp the Suture Spacer. 
The handles 42 and 43 shown have gripping ridges 46 to 
facilitate greater retention during manipulation. 
0053 FIG.3 shows a side view of suture spacer 10 which 
further includes a Surface contacting Side 18 on the first 
member 12. This Figure also shows the Surface contacting 
side 28 and a knot formation side 30 on the second member 
22. 

0054 As shown in FIG. 2, the suture spacer can also 
have a border 34 disposed between the first member 12 and 
the second member 22. A suture receiving site 36 is defined 
by the border 34, and the protuberances of the first member 
12 and second member 22, 38 and 40, respectively. 
0055 Alternatively, the suture receiving site 36 may 
defined by the border 34, and the distal ends 16 and 26. For 
example, distal ends 16 and 26 of first member 12 and 
second member 22 may meet to form a “V” which defines 
the distal end of the suture receiving site 36. 
0056. As shown in FIG. 2, the first member may have a 
first side 11 and a second side 13. The second member may 
have a first side 21 and a second side 23. In one embodiment, 
the first member 12 and the second member 22 are movable 
with respect to each other to facilitate introduction of a 
Suture into the Suture receiving site 36. For example, the 
members may be movable with respect to each other through 
a hinge or pivot formed by border 34 positioned between a 
first side 11 of the first member 12 and a first side 21 of the 
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Second member 22. In this embodiment it is the movement 
of the two members 12 and 22 with respect to one another 
which permits a Space to be formed between the protuber 
ances 38 and 40 allowing the insertion of suture into the 
suture receiving site 36. The movement of the members to 
an open configuration is shown in FIG. 4 and the introduc 
tion of Suture into this embodiment is discussed below. 
Suture entrance into the Suture receiving site 36 requires a 
permanent or temporary gap between protuberances 38 and 
40. Protuberances may be either rigid or flexible in a 
movable embodiments. In the non-movable embodiments, 
flexible protuberances could be used if they flex enough to 
permit entrance of Suture into the Suture receiving site 36. 
Similarly rigid protuberances could be used in a non 
movable embodiment where there is a gap between the 
Substantially rigid protuberances. 

0057. A limiting protuberance 48 may be disposed 
between the first member 12 and second member 22 to limit 
their mobility of the two members. The limiting protuber 
ance 48 may be included on either member, or may be 
omitted entirely. 

0.058. In another embodiment, the two members do not 
move with respect to each other. In Such a non-moving 
embodiment, the protuberances 38 and 40 are made of a 
flexible material. The flexible material of the protuberances 
Serves to permit the introduction of a Suture between them 
as a function of their flexibility. In this embodiment, pref 
erably the Suture Spacer 10 is held Stationary and a Suture is 
introduced into the Suture receiving site 36 by forcing the 
suture against the protuberances 38 and 40. The force of the 
Suture pressing against the flexible protuberances causes 
them to bend towards the Suture receiving Site 36, creating 
a gap through which the Suture can enter the Suture receiving 
Site. 

0059 Alternatively, the suture may be held stationary 
while the suture spacer 10 is forced over it to introduce the 
Suture into the Suture receiving Site 36. Also, it is contem 
plated that both the suture and the suture spacer 10 may be 
moved against each other So as to introduce Suture into 
Suture receiving site 36. 
0060 Once the suture has passed through the gap, the 
flexible protuberances 38 and 40 return to their original 
position, closing the gap and enclosing the Suture in the 
Suture receiving Site 36. A Suture knot is then tied at the knot 
formation site 32. After a Suture knot has been formed, the 
suture may be removed from the suture receiving site 36 by 
again forcing the Suture against the flexible protuberances 38 
and 40 and creating a gap through which the Suture can exit 
the Suture receiving Site 36. 
0061 Casting grooves 50 shown in FIG.2 may also be 
included in the Spacer to facilitate plastic casting of the 
embodiment. The grooves increase moldability and reduce 
Warpage. 

0.062. With respect to dimensions, the suture spacer 10 
has the appropriate dimensions to facilitate its use as a 
means to reproducibly create a predetermined amount of 
Suture Slack when used in a Surgical procedure. Accordingly, 
the length of the first member 12 and second member 22 
may vary. In one embodiment the members may have an 
axial length from about 0.1 to 12.0 inches in length. In 
another embodiment the members may have an axial length 
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from about 0.5 to 6.0 inches in length. In still another 
embodiment, the members may have an axial length of about 
1.0 to 3.0 inches. In a highly preferred embodiment, the first 
member 12 and the second member 22 have axial lengths of 
about 1.35 inches. 

0063. The amount of predetermined suture slack is par 
tially determined by the distances between the surface 
contacting side 28 and the knot formation site 32 of various 
embodiments of the present invention will also vary. Shown 
as A in FIG. 3, the distance from the surface contacting side 
28 to the knot formation site 32 is from about 0.01 to 5.0 
inches in length. In another embodiment the distance 
between the Surface contacting Side 28 and the knot forma 
tion site 32 is from about 0.1 to 2.5 inches in length. In a 
highly preferred embodiment, the distance between the 
Surface contacting Side 28 and the knot formation Site 32 is 
about 0.275 inches. 

0064. The amount of predetermined suture slack is also 
determined by the dimensions of the second member 22 on 
which the knot formation site 32 resides. The second mem 
ber 22 of the suture spacer 10 shown in FIG. 2 further 
comprises a first side 21 and a second side 23 which further 
defines the borders of the second member 22. In one 
embodiment, the distance from the first side 21 to the second 
side 23 of the second member 22 is from about 0.001 to 10 
inches. In another embodiment, the distance from the first 
side 21 to the second side 23 of the second member 22 is 
from about 0.01 to 1.0 inches. In a highly preferred embodi 
ment, the distance from the first side 21 to the second side 
23 of the Second member 22 is about 0.525 inches. 

0065. The length of the suture receiving site 36 is deter 
mined by the distance from the border 34 to the distal ends 
16 and 26 of the first member 12 and second member 22. In 
one embodiment the length of Suture receiving site 36 is 
from about 0.001 to 5 inches. In another embodiment the 
length of Suture receiving site 36 is from about 0.01 to 2.5 
inches. In still another embodiment the length of Suture 
receiving site 36 is from about 0.1 to 1 inch. In a highly 
preferred embodiment, the length of Suture receiving site 36 
is about 0.688 inches long when measured from the distal 
ends 16 and 26 of the first member 12 and second member 
22. 

0066. The width of the suture receiving site 36 is deter 
mined by the distance from the first side 11 of the first 
member 12 to the first side 21 of second member 22. In one 
embodiment, the suture receiving site 36 is from about 0.001 
to 1.0 inch wide. In another embodiment, the Suture receiv 
ing site 36 is from about 0.01 to 0.5 inches wide. In a highly 
preferred embodiment, the Suture receiving Site 36 is about 
0.06 inches wide when measured from the first side 11 to 
first side 21 of the first and second members, 12 and 22, 
respectively. 
0067. The protuberances 38 and 40 shown in FIG. 2 are 
from about 0.005 to 0.5 inches in length and width. In 
another embodiment, the protuberances are from about 
0.001 to 0.25 inches in length and width. In still another 
embodiment, the protuberances are from about 0.01 to 0.125 
inches in length and width. In a highly preferred embodi 
ment, the protuberances are about 0.03 inches in length and 
width. Protuberances 38 and 40 may extend from their 
respective members at a Substantially acute angle, a Sub 
Stantially obtuse angle, or at a Substantially perpendicular 
angle. 
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0068. In one embodiment, the handles 42 and 43 are from 
about 0.05 to 5.0 inches wide and extend away from a 
central axis through the Suture receiving site 36 at an angle 
from about 2.5 to 25.0. In another embodiment, the 
handles 42 and 43 are from about 0.1 to 1.0 inches wide and 
extend away from a central axis through the Suture receiving 
site 36 at an angle from about 5.0 to 15.0. In a highly 
preferred embodiment, the handles 42 and 43 are about 0.15 
inches wide and extend away from a central axis through the 
suture receiving site 36 at an angle of about 9.5. 
0069. In another highly preferred embodiment, the grip 
ping ridges 46 are about 0.01 inches high and about 0.03 
inches wide, with the ridges set about 0.05 inches apart from 
each other. 

0070. In a highly preferred embodiment, the limiting 
protuberance 48 is about 0.06 inches wide and is positioned 
about 0.42 from the proximal side of the border 34. 
0071. In a highly preferred embodiment, the height of the 
Suture retaining ridge 44 is about 0.02 inches and the ridge 
is set away from the distal end of the second member by 
about 0.456 inches. 

0.072 The above described embodiment is only one pos 
Sible configuration of the present invention. Other configu 
rations will also become apparent to one of skill in the art in 
view of the present disclosure. Suture spacer 10 may be 
constructed in any of a variety of ways which will be well 
understood by one of skill in the art of constructing medical 
devices, Such as by injection molding. A highly preferred 
embodiment of Suture spacer 10 shown in FIG. 1 is con 
structed from acrylonitrile butadiene styrene resin (ABS), 
but other materials contemplated include but are not limited 
to thermoplastic elastomers, polyethylene, polypropylene, 
polycarbonate, nylon, rubber material, other plastics and 
Stainless Steel. 

0.073 Example 1 describes the use of the suture spacer in 
a transvaginal bladder neck Stabilization procedure in which 
the Stabilization or compression is achieved by a sling. 

EXAMPLE 1. 

0.074 The suture spacers of the present invention such as 
Suture Spacer 10 may be used in incontinence treatments in 
which the urethra and/or bladder neck is compressed or 
Stabilized using a Sling. In Such procedures the Sling may be 
Secured to the Vaginal wall through Sutures attached to 
Structures which are of Sufficient Structural integrity So as to 
Support the forces exerted in the region. For example, 
Suitable structures include the pubic bone, ligaments or 
appropriate muscle groups adjacent to the bladder neck or 
urethra. 

0075 Preoperatively, the patient receives broad spectrum 
antibiotics, Such as gentamicin and amplicillin. The patient is 
placed in the dorsal lithotomy position and regional or 
general anesthesia is administered. Preparation of the patient 
emphasizes isolation of the anus with a Stapled towel or 
plastic drape. A Foley catheter is inserted into the urethra to 
indicate its location. 

0.076 Starting adjacent to the bladder neck on either side 
of the urethra, a 1 cm incision is preferably made through the 
anterior vaginal wall approximately 1 cm lateral to and 
parallel to the midline of the urethra. The vaginal wall is 
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retracted to allow access to the endopelvic fascia. The 
Surgeon then inserts an instrument Such as Surgical Scissors 
through the incision in the upper vaginal wall and bluntly 
dissects the tissue under the urethra to create a bilaterally 
extending pocket. 
0077 Alternatively, the bilaterally extending pocket can 
also be created and the Sling can be inserted using a variety 
of other minimally invasive instruments/methods including 
the transvaginal, hiatal and percutaneous approaches dis 
closed in the pending U.S. Patent Application entitled “Per 
cutaneous and Hiatal Devices and Methods for Use in 
Minimally Invasive Pelvic Surgery” Ser. No. 09/023,965, 
and the pending U.S. patent application entitled “Method 
and Apparatus for Minimally Invasive Pelvic Surgery' Ser. 
No. 09/023,533, the disclosures of which are hereby incor 
porated herein by reference. 
0078 Bone anchor implantation devices such as those 
disclosed in the pending U.S. patent application entitled 
“Transvaginal Anchor Implantation Device” Ser. No. 
08/744,439, the disclosure of which is hereby incorporated 
herein by reference, may be used to implant bone anchors 
into a Suitable structure Such as the pubic bone as described 
therein. 

0079 Briefly, the bone anchor implantation device is 
introduced through the opening in the vaginal wall. Prefer 
ably, two bone anchors are used, although the use of one 
bone anchor is contemplated. The first anchor implantation 
Site is preferably located lateral to the Symphysis pubis and 
cephalad to the inferior edge of the pubic bone. More 
preferably, the first anchor implantation Site is located 
approximately 1 cm lateral to the Symphysis and 1 cm 
cephalad to the inferior edge of the pubic bone. Bone 
anchors having Sutures attained thereto are implanted into 
the pubic bone as described in pending U.S. patent appli 
cation Ser. No. 08/744,439. Once the anchor is preferably 
driven into the pubic bone using manual preSSure, the bone 
implantation device is withdrawn leaving the two free ends 
of Suture exiting the endopelvic fascia. 
0080. The above bone anchor implantation procedure is 
preferably repeated to introduce a Second anchor on the 
Same side of the urethra as the first anchor. The Second 
anchor implantation Site is located by palpating the obturator 
foramen in the pelvis just cephalad to the ramus. For 
implantation of the Second anchor, the fascial tissue near the 
proximal end of the vaginal wall incision farther from the 
bladder neck is pierced. The Second anchor is implanted on 
the Superior (cephalad) aspect of the ramus. 
0081. The bone anchor implantation device is removed as 
before trailing the two free ends of each suture from the 
vaginal wall incision. 
0082 The above procedure for implantation of the first 
and Second anchors are repeated on the opposite Side of the 
urethra. 

0083. The Surgeon selects a sling and places it into the 
pocket. The Sling may be introduced into the pocket using 
the devices and methods disclosed in U.S. application Ser. 
Nos. 09/023,965 and 09/023,533 the disclosures of which 
are hereby incorporated by reference. The Sling may com 
prise the Slings disclosed in the U.S. Patent Application 
entitled, “Stabilization Sling for use in Minimizing Evasive 
Pelvic Surgery.” Ser. No. 09/023,398, the disclosure of 
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which is incorporated herein by reference. The Sling is 
placed in the tissue between the urethra and the upper 
vaginal wall, preferably under the bladder neck. 
0084. As will be apparent to one of skill in the art, the 
Sling may be placed beneath the urethra and/or bladder neck 
in a variety of ways other than via a pocket. For instance, an 
inverted U shaped incision may alternatively be made 
beneath the bladder neck. The tissue beneath the inverted U 
shaped incision may be bluntly dissected to create a flap. The 
Sling may then be inserted in the dissected opening. 
0085. After placing the sling in the pocket or opening, the 
Surgeon aligns the Sling So that it is located directly beneath 
the urethra and/or bladder neck. AS will be apparent to one 
of Skill in the art, alignment of the Sling relative to the 
urethal and/or bladder neck can be accomplished in a variety 
of ways, Such as by direct visualization. 
0.086. After the sling is correctly positioned, the ends of 
the Sutures are passed through Suture receiving sites, Such as 
apertures, in the Sling Such that the ends of the Sutures extend 
past the underSide of the Sling. Alternatively, the Sutures may 
be preattached to the Sling. Next, a Suture Spacer Such as 
suture spacer 10 illustrated in FIG. 1A, is placed on its side, 
such that the surface contacting sides 18 and 28 of the first 
member 12 and Second member 22 contact the Sling. 
0.087 Suture 45 may be introduced into the suture spacer 
10 by applying and maintaining a quantity of force against 
the proximal ends 14 and 24 of the first member 12 and 
Second member 22. With Sufficient force the distal ends of 
the first and Second members are moved away from each 
other, creating a gap between those ends. FIG. 4 shows the 
position of the first member 12 and the second member 22 
when Such force is applied. Suture is introduced into the 
suture receiving site 36 after the first member 12 and second 
member 22 Separate. Alternatively, Suture may be introduced 
into a non-moving embodiment of the present invention 
using the method described above. 
0088. Following introduction of the suture, the force 
applied against the first and Second members 12 and 22 is 
removed and those members return to their position imme 
diately adjacent to each other. In returning to their original 
position, the first and Second members enclose the Suture in 
the Suture receiving Site 36. 
0089. Once suture spacer 10 has enclosed the suture, the 
movement of the Spacer is limited to sliding on the Suture 
itself. Movement of suture spacer 10 may be further limited 
by looping the ends of the Suture about each other over the 
device. Limiting the movement of the suture spacer 10 in the 
Surgical field eliminates the need of additional assistance, 
which could obscure the Surgical field. 
0090 Referring to FIG. 1A, the first end of suture 45 is 
then introduced into the suture receiving site 36. Sutures 
used in this method may vary according to practices known 
by those of Skill in the art. An example of a Suitable Suture 
type would be a suture made of a braided polyester. The 
Surgeon then applies an appropriate amount of tension to the 
Sutures. Appropriate tensioning of the Sutures may be visu 
ally confirmed by looking at tissue movement about the 
urethra. Tension off the suture/sling should be minimal. With 
the patient in the dorsal lithotomy position, the tension 
should be acceptable when the bladder neck is Snugged but 
not elevated. This will create a “floor” against downward 
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mobility during micturition. Alternatively, the internal diam 
eter of the urethra may be visualized wit a cystoScope. A 
reduced internal diameter indicates the presence of appro 
priate tension. The Suture ends are then Secured together by 
tying the first and Second ends of the Sutures acroSS the 
suture spacer 10 adjacent to the knot formation site 32. A 
predetermined amount of Suture Slack is formed as measured 
by the distance from the point where the Suture first emanate 
from the body, up through the Sling, on to the Suture Spacer 
10, and over to the knot formation site. Since there are 
preferably two Sutures for each knot, the total amount of 
Slack created through use of the Suture Spacers disclosed 
herein will be about twice the distance of the path described 
above. The suture spacer is thereafter removed from the 
Suture using the Steps described above and the procedure is 
repeated until all the Sutures have been Secured. In all 
embodiments, the Suture Spacer may be placed on either the 
Same Side or the opposite Side as the knot. In embodiments 
using a sling, the Suture Spacer may be used either above or 
below the sling. 
0091 After the suture spacer has been removed, the 
incisions in the vaginal wall are closed. Following closure, 
the wounds are irrigated with an antibiotic Solution, Such as 
a bacitracin Solution. The wound edges and the rectus fascia 
at the Suture entry points may be infiltrated with an anes 
thetic Such as bupivacaine. A new Foley catheter may be 
introduced. Alternatively, a Suprapubic tube can be placed, 
especially in those patients having dexterity problems or an 
aversion to learning intermittent catheterization. 
0092 Following surgery, the patient is given an antibiotic 
Such as either ciprofloxacin or ofloxacin for ten dayS. For 
those patients having a Foley catheter, the catheter is 
removed approximately one week following Surgery. The 
patient performs intermittent catheterization as necessary 
until the post-void residuals are less than 75 cc on two 
consecutive catheterizations. In patients having a Suprapubic 
tube, the Suprapubic tube is removed when the post-void 
residuals are less than 75 cc following two consecutive 
urinations. 

0093. In another embodiment, the suture spacer com 
prises a first member, a Second member and a border. The 
first member includes a proximal end and a distal end 
defining the length of the device. The distal end of the first 
member comprises a Surface contacting Side for contacting 
a Surface from which one or more Sutures emanate and a 
knot formation side generally opposite to the Surface con 
tacting Side of the first member. 
0094. The second member of this embodiment comprises 
a proximal end and a distal end. The distal end of the Second 
member includes, a Surface contacting Side for contacting a 
Surface from which one or more Sutures emanate and a knot 
formation Side generally opposite to the Second Surface 
contacting Side. 
0095. This embodiment also has a border disposed 
between the first and second members. The border, together 
with the distal ends of the first and second members create 
a Suture receiving Site for releasably receiving a Suture. The 
desired amount of Suture Slack created by this embodiment 
is measured by the distance from a Suture emanating Surface 
to the first and Second knot formation sides and back again. 
0096 FIGS. 5 through 8 show an embodiment suture 
spacer of the present invention. Referring to FIG. 5, there is 
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disclosed a perspective view of the suture spacer 60. This 
embodiment includes a first member 62 having a proximal 
end 64 and a distal end 66. The distal end 66 further 
comprises a Surface contacting Side 68 and a knot formation 
side 70 disposed on the opposite side of the suture spacer 60 
from the surface contacting side of the first member 62. In 
a preferred embodiment, the Surface contacting Side 68 and 
knot formation side 70 of distal end 66 are disposed parallel 
to each other. FIG. 6 shows the position of first surface 
contacting side 68 relative to first knot formation side 70. 
0097 As illustrated in FIG.5 the suture spacer 60 further 
comprises a second member 72 which has a proximal end 74 
and a distal end 76. The distal end 76 further comprises a 
surface contacting side 78 and a knot formation side 80 
disposed on the opposite Side of the Suture Spacer 60 from 
the surface contacting side 78. The amount of slack created 
by suture spacer 60 is determined by the distance between 
the Surface contact sides 68 and 78 and the knot formation 
sides 70 and 80. This distance is defined by Suture slack 
defining distance Y as shown in FIG. 6. 
0.098 Suture spacer 60 further comprises a hinge or pivot 
82 disposed between the first and second members 62 and 
72. 

0099. The proximal ends 64 and 74 may also comprise 
handles 94 and 95. Pressure upon the handles in the present 
embodiment results in movement of the two members away 
from each other, allowing the introduction of Suture ther 
ebetween. In one embodiment, the handles may have grip 
ping ridges 96 which assist in manipulation of the device 
during use. 
0100. In one embodiment, the first member 62 is movable 
with respect to the Second member 72 So as to create a gap 
between the first member 62 and the second member 72 
through which a Suture can be introduced into the Suture 
receiving site 84. For example, the first and Second members 
62 and 72 may be movable with respect to each other 
through a hinge or a pivot 82 positioned between proximal 
and distal ends of the first and Second members. 

0101. As illustrated in FIGS. 5 and 7, the distal end 66 
of the first member 62 may comprise a protuberance 88. The 
distal end 76 of the second member 72 may also comprise 
a protuberance 90. The distal ends 66 and 76 of the first and 
Second members 62 and 72 serve to retain a Suture intro 
duced into the Suture receiving Site 84. The protuberances 
may be substantially rigid or substantially flexible. As illus 
trated in FIGS. 7 and 8, the border 92 and border groove 93 
can define a suture trapping groove 89. Substantially flexible 
protuberances can be used to allow the introduction of Suture 
into the Suture receiving site 84, Such as in embodiments 
which permit no movement between the first member 62 and 
the second member 72. 

0102) In an embodiment in which movement between the 
two members 62 and 72 is permitted, rigid or flexible 
protuberances may be used. The introduction of Suture into 
this embodiment is discussed below. Protuberances 88 and 
90 may extend from their respective members at a substan 
tially acute angle, a Substantially obtuse angle, or at a 
Substantially perpendicular angle. Alternatively, rigid protu 
berances could be used if a gap was left between Substan 
tially rigid protuberances. 
0103) The embodiment shown in FIG. 7 the suture spacer 
may also include a border 92 which is disposed between the 
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first and second members, 62 and 72. In the illustrated 
embodiment, a border groove 93 is also present and serves 
to accommodate border 92. In other embodiments, the 
border 92 may be absent and the suture receiving site 84 may 
be defined by the hinge or pivot 82 and the first and second 
distal ends 66 and 76. 

0104. As shown in FIG. 7, Some embodiments of Suture 
spacer 60 may have a limiting protuberance 98 disposed 
between the first and second members, 62 and 72, respec 
tively. The function of the limiting protuberance 98 is to 
limit movement between the first and second members. 

0105 Referring to FIG. 7, suture may be introduced into 
the Suture Spacer 60 by applying and maintaining a quantity 
of force against the proximal ends 64 and 74, of the first and 
second members 62 and 72, respectively. With sufficient 
force the distal ends 64 and 74 of the first and second 
members 62 and 72 are moved away from each other, 
creating a gap between those ends. Suture is introduced into 
the Suture receiving site 84 after the first and Second mem 
bers 62 and 72 separate. 

0106 Following introduction of the suture, the force 
applied against the first and Second members, 62 and 72, is 
removed and those members return to their original position 
immediately adjacent to one another. In returning to their 
original position, the first and Second members, 62 and 72, 
enclose the suture in the suture receiving site 84. The ends 
of Suture are then drawn together and a Suture knot is tied on 
the knot formation sides 70 or 80. The knot formation side 
used in the knot tying procedure will depend on which side 
the knot is tied. After a Suture knot has been formed, the 
suture may be removed from the suture receiving site 84 by 
following the steps described above. 

0107. In some embodiments, the first member 62 and the 
second member 72 are not movable with respect to each 
other. In this non-moving embodiment, the protuberances 88 
and 90 are made of a flexible material which permits the 
introduction of a Suture between them as a function of their 
flexibility. Preferably, in such an embodiment, the suture 
Spacer 60 is held Stationary and a Suture is introduced into 
the Suture receiving Site 84 by forcing the Suture against the 
protuberances 88 and 90. The force of the suture pressing 
against the flexible protuberances causes them to bend, 
creating a passage past the distal ends 66 and 76 of the first 
and Second members 62 and 72 to the Suture receiving Site 
84. Alternatively, the suture may be held stationary while the 
suture spacer 60 is forced over it to introduce the suture into 
the Suture receiving site 84. Also, it is contemplated that both 
the Suture and the Suture Spacer 60 may be moved against 
each other to introduce Suture into Suture receiving Site 84. 
0108. Once the suture has entered the suture receiving 
site 84, the flexible protuberances 88 and 90 return to their 
original position, closing the passage and enclosing the 
Suture into the Suture receiving site 84. A Suture knot is then 
tied using the Suture Spacer 60 to define a predetermined 
amount of Slack. After a Suture knot has been formed, the 
suture may be removed from the suture receiving site 84 by 
again forcing the Suture against the flexible protuberances 88 
and 90 and creating a gap between the first and Second 
members 62 and 72. 

0109. With respect to the dimensions of this embodiment 
of the present invention, the length of the present invention 
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is determined by the distance from the proximal to the distal 
ends. In one embodiment of the present invention the Suture 
spacer 60 measures from about 0.1 to 5 inches in length. In 
another embodiment of the present invention the Suture 
space 60 measures from about 0.5 to 2.5 inches in length. In 
highly preferred embodiment, Suture Spacer 60 measures 
about one inch in length from the most proximal end to the 
center of the suture receiving site 84. 
0110. In a highly preferred embodiment, the V-shape of 
the first and second members 62 and 72 extend from a base 
at about 18. In this highly preferred embodiment, the height 
of the handles is about 0.145 inches at the most proximal 
point of either member. 
0111. In one embodiment of the present invention, the 
slack defining distance Y ranges from about 0.1 to 5.0 
inches. In another embodiment of the present invention, the 
slack defining distance Y ranges from about 0.5 to 1.0 
inches. In a highly preferred embodiment, the distance Y, 
shown in FIG. 6, is about 0.625 inches. 
0112 The above described embodiment is only one pos 
Sible configuration of the present invention. Other configu 
rations will also become apparent to one of skill in the art in 
view of the present disclosure. Suture spacer 60 may be 
constructed in any of a variety of way which will be well 
understood by one of skill in the art of constructing medical 
devices, Such as by injection molding. Suture Spacer 60 is 
constructed from a group of materials including thermoplas 
tic elastomers, polyethylene, polypropylene, ABS, polycar 
bonate nylon, rubber material, other plastics and Stainless 
Steel. 

EXAMPLE 2 

0113. The use of the suture spacer in a transvaginal 
bladder neck stabilization procedure will now be described. 
A Sling is introduced into a pocket between the urethra and 
the upper vaginal wall as described in Example 1. AS shown 
in FIG. 8, the suture spacer 60 is placed on Suture 45 such 
that the surface contacting sides 68 and 78 contact the sling 
130. AS discussed above, first member 62 and second 
member 72 may be moved relative to one another to 
facilitate introduction of a Suture 45 into the Suture receiving 
Site 84. Alternatively, the Suture may be introduce past a 
flexible protuberances 88 and 90. 
0114. Once a suture 45 has been introduced into the 
Suture receiving site 84, the movement of the Suture Spacer 
60 is limited to sliding on the suture itself. Movement of 
suture spacer 60 may be further limited by looping the ends 
of the Suture about each other over the device. Limiting the 
movement of the suture spacer 60 in the surgical field 
eliminates the need of additional assistance, which could 
obscure the Surgical field. With suture 45 introduced, the 
ends of the suture 45 may be drawn together and formed into 
a Suture knot on the knot formation sides on 70 or 80 of the 
first member 62 or the second member 72. 

0115 Once the knot is tied, the Superfluous Suture is 
Severed and the Suture Spacer 60 is removed, creating Suture 
Slack. Following removal of the Suture Spacer, the treatment 
is identical to the procedure following Suture Spacer removal 
described in Example 1 above. 
0116. In another embodiment, the suture spacer com 
prises a body having a Surface contacting end for contacting 
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a Surface from which one or more Sutures emanate and a 
knot formation end at which a Suture knot is formed. The 
knot formation end is located on the opposite end of the 
body from the surface contacting end. The body of this 
Suture Spacer also has a Suture receiving lumen extending 
therethrough and a longitudinal axis running parallel to the 
suture receiving lumen. The body of this embodiment fur 
ther comprises a slot extending parallel to the longitudinal 
axis. The slot is in fluid communication with the Suture 
receiving lumen. The preselected amount of Slack created by 
this embodiment is determined by the distance from a 
Surface from which one or more Sutures emanate to the knot 
formation end of the body and back again. 
0117 The above described suture spacer embodiment of 
the present invention is shown in FIGS. 9 through 14. FIG. 
10 shows a top view of suture spacer 100. This embodiment 
includes a body 102. There is also shown a surface contact 
ing end 104, a Suture receiving lumen 108, and a suture 
receiving slot 110. The embodiment shown in FIG. 10 also 
includes a forceps tang 112 which can be used to hold or 
manipulate the Suture Spacer. However, in other embodi 
ments of the Suture Spacer, the forceps tang may be absent. 
FIG. 10 also shows suture spacer 100 with a tang handle 
114. The tang handle may also be absent from the present 
invention. 

0118 Suture spacer 100 also has a knot formation end 
106, adjacent to which a suture knot is tied. FIG. 9 and FIG. 
11 show the relationship of the surface contacting end 104 
to the knot formation end 106. 

0119) The body may have any of a variety of cross 
Sectional configurations. For example, the body may be 
cylindrical, rectangular or hexagonal in cross-section. 
0120) The body 102 may be substantially rigid or Sub 
stantially flexible. In an alternative preferred embodiment, 
Some portions of the body may be both substantially rigid 
while other portions of the body are substantially flexible. In 
a preferred embodiment, a Substantially rigid body is used. 
FIG. 13 shows a cross-section of a substantially rigid 
embodiment of suture spacer 100, where the walls of the 
body on either side of the slot 110 are substantially rigid. 
0121. In a substantially flexible embodiment, a predeter 
mined amount of Suture Slack may be created by the Surgeon 
by tensioning the Suture upon the knot formation end 106 So 
that the distance between the knot formation end 106 and the 
surface contacting end 104 is reduced. Preferably, a Sub 
stantially flexible embodiment would be constructed of a 
Suitable material which would cease to compress when a 
predetermined distance between the knot formation end 106 
and the Surface contacting end 104 was achieved. 
0.122 Alternatively, a Surgeon using a Substantially flex 
ible embodiment could tension a Suture, thereby compress 
ing the Suture Spacer, to a point where other indicia, Such as 
fascial tissue displacement, indicated an appropriate amount 
of suture slack. Tension off the suture/sling should be 
minimal. With the patient in the dorsal lithotomy position, 
the tension should be acceptable when the bladder neck is 
Snugged but not elevated. This will create a “floor against 
downward mobility during micturition. 

0123 FIG. 14 illustrates cross-section of a flexible suture 
spacer 200 embodiment of the present invention. In this 
embodiment, the walls of the body 202 are flexible permit 
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ting introduction of a Suture through the Suture receiving slot 
210 and past flexible walls of the body 202. In suture spacer 
200, a rigid backbone may be provided when the suture 
retaining lumen is set off-center in the cylinder. 
0.124. In this embodiment, a body portion 219 results 
from the off-center placement of the Suture receiving lumen 
208 from the axis of symmetry of the body 202. The body 
portion 219 results from a differential distribution of body 
material such that different portions of the suture spacer 200 
have different thicknesses. A rigid backbone may be intro 
duced into the body portion 219. The optional rigid back 
bone may be used to provide a base for a forceps tang. 

0.125. In an alternative embodiment, the material of the 
body 202 may have flexible portions adjacent to the suture 
receiving Slot 210 but a rigid structure adjacent to body 
portion 219. In still another embodiment suture spacer 200 
may be composed of a flexible, compressible material and 
may lack a rigid backbone altogether. 
0126. In FIG. 13 a top view of suture spacer 100 is 
shown where the Suture receiving lumen 108 is disposed 
within the body 102 and functions to releasably retain a 
suture. Suture receiving lumen 108 may be centered within 
the body 102 or it may be located off-center within the body. 
In FIG. 13, Suture spacer 100 is shown illustrating the 
off-center placement of Suture receiving lumen 108. Such a 
placement creates a differential distribution of body 102 
material such that different portions of the suture spacer 100 
have different thicknesses. This differential in thickness may 
be used to house other elements of the invention Such as a 
rigid backbone as discussed above. 
0127 Suture spacer 100 also consists of suture receiving 
slot 110 which is of sufficient width to permit Suture intro 
duction into Suture receiving lumen 108. 
0128. As seen in FIG. 11, a forceps tang 112 may be 
added to the present embodiment. ForcepStang 112 may also 
comprise gripping ridges 116 to facilitate manipulation 
during use. A tang handle 114 is also shown. In Some 
embodiments, the tang handle 114 may be omitted as Seen 
in the embodiment shown in FIG. 12. 

0129. In one embodiment, the suture receiving lumen 108 
has a diameter of about 0.001 to 1 inch wide. In another 
embodiment, the suture receiving lumen 108 has a diameter 
of about 0.05 to 0.5 inches wide. In a highly preferred 
embodiment, the suture receiving lumen 108 of Suture 
spacer 100 has a diameter of about 0.1 inches. In this highly 
preferred embodiment, the diameter of body 102 is about 
0.150 inches. This highly preferred embodiment also has a 
forceps tang 112 shown in FIG. 11. 
0130. In one embodiment, the Suture receiving slot 110 
may vary in size from about 0.001 to 0.05 inches wide. In 
another embodiment, the suture receiving slot 110 may vary 
in size from about 0.005 to 0.025 inches wide. In the highly 
preferred embodiment shown in FIG. 10, the suture receiv 
ing slot 110 is about 0.01 inches wide. 
0131 The above described embodiment is only one pos 
Sible configuration of the present invention. Other configu 
rations will also become apparent to one of skill in the art in 
view of the present disclosure. Suture spacer 100 may be 
constructed in any of a variety of way which will be well 
understood by one of skill in the art of constructing medical 
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devices, Such as by injection molding. A highly preferred 
embodiment of Suture Spacer 1 is constructed from acry 
lonitrile butadiene styrene resin (ABS), but other materials 
contemplated include but are not limited to thermoplastic 
elastomers, polyethylene, polypropylene, polycarbonate, 
nylon, rubber material, other plastics and Stainless Steel. 

EXAMPLE 3 

0.132. A sling is inserted between the urethra and the 
upper vaginal wall as described in Example 1 above. When 
the Suture Spacer 100 is used in a Surgical procedure, it 
operates to provide a reproducible amount of Suture Slack 
when used to tie a Suture knot. In Such a procedure, the 
Suture Spacer 100 positioned with the Surface contacting end 
104 in contact with a Surface from which one or more 
Sutures emanate. As shown in FIG. 12, Suture 45 is intro 
duced through the suture receiving slot 110 and into the 
suture receiving lumen 108. Next, the sutures 45 are drawn 
together, forcing the suture spacer 100 against sling 130. The 
Suture Spacer is retained in position on the Suture after the 
Sutures are drawn together allowing the physician to use 
both hands to tie a knot in the Suture. 

0133) Once a suture 45 has been introduced into the 
suture receiving lumen 108, the movement of the suture 
spacer 100 is limited to sliding on the suture itself. Move 
ment of Suture spacer 100 may be further limited by looping 
the ends of the Suture about each other over the device. 
Limiting the movement of the suture spacer 100 in the 
Surgical field eliminates the need of additional assistance, 
which could obscure the Surgical field. With suture 45 
introduced, the ends of the Suture may be drawn together and 
formed into a Suture knot. 

0.134. A suture knot is preferably tied at the knot forma 
tion end 106. The amount of slack produced by Suture spacer 
100 is determined by the distance between the surface 
contacting end 104 and the knot formation end 106 and back 
again. Once the knot is tied, the Superfluous Suture is Severed 
and the Suture Spacer 100 is removed, creating Suture slack. 
0.135 A method for using suture spacer 118 which con 
tains no rigid backbone entails the following Steps. AS 
described above, Suture spacer 118 is positioned with the 
Surface contacting end 104 in communication with a Sling. 
A Suture is then introduced through the Suture receiving Slot 
110 and into the suture receiving lumen 108. Next, the 
Sutures are drawn together and a Suture knot is formed at the 
knot formation end 106. However, unlike the rigid embodi 
ments discussed above, the flexible suture spacer 118 com 
presses in response to the drawing of the Sutures to form the 
Suture knot. 

0.136 The amount of slack produced by Suture spacer 118 
is determined by the distance between the Surface contacting 
end 104 and the knot formation end 106 and back again 
when the Spacer is maximally compressed. Once the knot is 
tied, the Superfluous Suture is Severed and the Suture Spacer 
100 is removed, creating Suture Slack. The Suture Spacer may 
also be used above the Sling. 
0.137 Following removal of the suture spacer 100, the 
treatment of the patient is identical to the procedure follow 
ing Suture Spacer removal described in Example 1 above. 
0.138. In still another embodiment, the suture spacer 
comprises an elongate body having a Surface contacting Side 
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for contacting a Surface from which one or more Sutures 
emanate and a knot formation side adjacent to which a Suture 
knot is formed. This embodiment further comprises one or 
more Suture receiving Sites extending between the Surface 
contacting Side and knot formation side and positioned So as 
to facilitate the removal of the device upon completion of the 
Surgical procedure in which it is used. This embodiment also 
has a first and Second Side which are perpendicular to the 
knot formation Side and the Surface contacting Side. The 
distance between the first and Second Sides defines the 
longitudinal axis. The preselected amount of Slack created 
by this embodiment is measured by the distance from the 
Surface contacting Side to the knot formation side and back 
again. 

0.139. The above described embodiment is shown in 
FIGS. 15 and 16. FIG. 15 is a perspective view of the suture 
Spacer 120 which includes an elongate body 122, a Surface 
contacting Side 124, a knot formation Side 126 and one or 
more Suture receiving Sites 128 positioned to facilitate the 
removal of the suture spacer 120. The elongate body 122 
should be substantially flexible. 
0140. The ovoid shape of the elongate body 122 of Suture 
spacer 120 shown in FIG. 15 is only one possible embodi 
ment of the present invention. The suture spacer 120 could 
be Substantially spherical, rectangular, Substantially triangu 
lar, or may have any of a variety of configurations compat 
ible with its intended use. 

0.141. In the present embodiment, Suture slack is deter 
mined as a function of the height of Suture spacer 120. The 
height of elongate body 122 of suture spacer 120 is defined 
as the distance between the Surface contacting Side 124 and 
the knot formation side 126. 

0142. The height of the suture spacer 120 is largely 
determinative of the quantity of Suture Slack generated when 
this embodiment is used in a Surgical procedure. If the 
elongate body 122 is substantially flexible, it is the final 
height of the Suture Spacer 120 after compression plus the 
distance from the Surface from which Sutures emanate to the 
knot formation side that will determine the amount of Suture 
Slack created. 

0143. In a substantially flexible embodiment of Suture 
Spacer 120, a predetermined amount of Suture Slack may be 
created by the Surgeon by tensioning the Suture adjacent to 
the knot formation side 126 so that the distance between the 
knot formation Side 126 and the Surface contacting Side 124 
is reduced. Preferably, a substantially flexible embodiment 
would be constructed of a Suitable material which would 
cease to compress when a predetermined distance between 
the knot formation Side 126 and the Surface contacting side 
124 was achieved. Alternatively, a Surgeon using a Substan 
tially flexible embodiment could tension a suture, thereby 
compressing the Suture Spacer, to a point where other 
indicia, Such as fascial tissue displacement, indicated an 
appropriate amount of Suture Slack. 
0144. Suture spacer 120 further consists of one or more 
Suture receiving Sites 128 to releasably retain Sutures during 
use. The Suture receiving sites are positioned in locations 
which facilitate removal of the Suture Spacer upon comple 
tion of the Surgical procedure. In a preferred embodiment, 
the Suture receiving Sites 128 are positioned Such that Suture 
is generally perpendicular to the longitudinal axis of Sym 
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metry of the elongate body after it is introduced into the 
Suture receiving site. The longitudinal axis of Symmetry of 
the elongate body 122 is defined by a first side 127 and a 
second side 129 on the elongate body 122. 

0145 The embodiment illustrated in the FIGS. 15 and 
16 shows the Suture receiving Sites 128 facing in the same 
direction. However, in another preferred embodiment of 
Suture Spacer 120 the Suture receiving Sites 128 are facing in 
opposite directions, yet still perpendicular to the longitudi 
nal axis of Symmetry. 

0146 The embodiment illustrated in the FIGS. 15 and 
16 has two Suture receiving Sites depicted. However, a Suture 
Spacer 120 with only one Suture receiving sites is contem 
plated. 

0147 The present invention contemplates the use of one 
Suture Spacer 120 to create the desired amount of Suture 
Slack. Preferably, in Such an embodiment, two Suture receiv 
ing sites 128 are present and both Sites would simulta 
neously contain Suture during the knot tying procedure. 

0.148 Alternatively, in a suture spacer 120 with only one 
suture receiving site 128, one suture spacer 120 could be 
used per pair of Sutures to be tied into a knot. In Such a case, 
the Suture spacer 120 would first be used on one set of 
Sutures to tie a Suture knot, and then Suture Spacer 120 would 
be moved to the next set of Sutures to tie the next knot. This 
process would continue until all Sutures were knotted. How 
ever, it is preferred that a plurality of Suture Spacers be used 
in a Surgical procedure. 

014.9 The dimensions of the suture spacer 120 will vary 
according to the desired amount of predetermined Suture 
Slack to be generated. In one embodiment, the Suture Spacer 
120 has a height from about 0.1 to 2.0 inches. In another 
embodiment, the suture spacer 120 has a height from about 
0.20 to 0.80 inches. In a highly preferred embodiment, the 
suture spacer 120 has a height from about 0.6 inches. 

0150 Suture spacer 120 may be constructed in any of a 
variety of ways familiar to those of skill in the art of 
constructing medical devices. Suture Spacer 120 may be 
constructed from a variety of materials including thermo 
plastic elastomers, PET, PETG, rubber material, or more 
rigid materials if ribbed or bendable CABS, polycarbonate, 
nylon, polypropylene, polyethylene. 

0151. The use of Suture spacer 120 in a transvaginal 
procedure to create a preselected amount of Suture Slack is 
discussed below in Example 4. 

EXAMPLE 4 

0152. A sling is positioned between the urethra and the 
upper vaginal wall as described in Example 1. Referring to 
FIG. 16, when the suture spacer 120 is used in a surgical 
procedure, it operates to provide a reproducible amount of 
Suture Slack when used to tie a Suture knot. The Suture Spacer 
120 is positioned with the suture receiving sites 128 above 
the sling 130. The surface contacting side 124 is positioned 
in contact with the upper portion of the pocket So that Suture 
45 can be introduced into Suture receiving sites 128. The 
Sutures 45 are then inserted into the Suture receiving Sites of 
the device. Next, the sutures 45 are drawn together and 
formed into a suture knot 134 on the sling 130. 
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0153 FIG. 16 shows the relationship of the suture spacer 
120, the upper portion of the pocket 135, the sling 130, the 
urethra 132 and the Sutures 45 after a Suture knot 134 has 
been tied. In this FIGURE, the suture spacer 120 is posi 
tioned under the urethra 132 in the tissue between the urethra 
and the upper vaginal wall. Once the Suture knots 134 are 
tied, the Superfluous Suture is Severed and the Suture Spacer 
120 is removed, creating suture slack. The suture spacer 120 
is removed laterally if the suture receiving sites 128 are 
located on the same Side of the Suture Spacer. If the Suture 
receiving Sites are located on opposite sides of the Suture 
Spacer 120, the Spacer is first rotated to remove the Sutures 
45 from the suture receiving sites 128 and then the spacer is 
removed. The amount of Slack produced by Suture Spacer 
120 is determined by the distance between the surface 
contacting side 124 and the knot formation side 126. Fol 
lowing removal of the Suture Spacer, treatment of the patient 
is identical to the procedure following Suture Spacer removal 
described in Example 1 above. 
0154) In another embodiment, the suture spacer com 
prises a body having a Surface contacting Side for contacting 
a Surface from which one or more Sutures emanate and a 
knot formation Side adjacent to which a Suture knot is tied. 
The Surface contacting Side and the knot formation side also 
have outer Surfaces. This embodiment also has an engage 
ment member comprising an engagement body and at least 
one Securing portion that is movable from a first position in 
which the at least one Securing portion and the Surface 
contacting Side engage the Surface from which one or more 
Sutures emanate to a Second position in which the at least 
one Securing portion releases the Surface from which one or 
more Sutures emanate. The desired amount of Slack created 
by this embodiment is measured by the distance from a 
Surface contacting Side to the knot formation side and back 
again. 

0155 FIGS. 17 through 21 show suture spacer 140 of 
the present invention. Referring to FIG. 18, there is shown 
a front view of the suture spacer 140 which includes a body 
142, having a Surface contacting Side 144 and a knot 
formation side 146. The suture spacer 140 also includes an 
engagement member 148 comprising an engagement body 
150 and at least one securing portion 152. 
0156. As shown in FIG. 18, a surface contacting side 144 
facilitates contact of suture spacer 140 with a surface from 
which Sutures emanate. The Surface contacting Side 144 has 
outer Surfaces 149. 

O157. In some embodiments, the suture spacer 140 may 
further comprise a knot formation Side 146 adjacent to 
which a Suture knot is tied. In Some embodiments, the knot 
formation side 146 of the body 142 may have a knot 
formation site 153 upon which a suture knot may be tied. 
Alternatively, in Some embodiments a knot formation site 
153 may be on a portion of the engagement member 148 
which extends along the knot formation side 146 of the body 
142. The knot formation side 146 has outer Surfaces 151. 

0158 FIG.20 shows a side view of suture spacer 140 and 
more clearly illustrates knot formation side 146. Preferably 
the knot formation site 153 is in the center of the portion of 
the engagement member 148 on the knot formation side 146 
of the body 142 or the center of the knot formation side 146 
of the body 142. 
0159. The engagement member 148 of suture spacer 140 
facilitates the reversible securing of the suture spacer 140 to 
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a Suture emanating Surface Such as a Sling 171. The engage 
ment member 148 may be Substantially rigid. The engage 
ment member may be disposed within the body 142 or it 
may reside upon the outer surfaces 149 and/or 151 of the 
body 142. The engagement member 148 further consists of 
an engagement body 150 and at least one Securing portion 
152. In some embodiment, the engagement body 150 con 
tacts the body 142 of suture spacer 140. The engagement 
member 148 may also include pressure points 159. 
0160 The engagement member 148 may protrude 
directly from the body 142, or it may protrude from any 
other portion of the Suture Spacer 140, or it may extend along 
the outer surfaces 149 of the contacting member 145 and the 
knot formation Side 146. In Some embodiments the engage 
ment member 148 has a suture groove 156 running along it 
for releasably retaining a Suture. Preferably, Suture groove 
156, shown in FIG. 19, is also present on securing portion 
152. Suture groove 156 partially encompasses a suture when 
the engagement member 148 and the Securing portion 152 
are engaged on a Sling or other Surface from which Sutures 
emanate. 

0.161 The securing portion 152 operates to hold the 
Suture Spacer 140 in contact with a Suture emanating Surface 
Such as a Sling 171. There may be one or more engagement 
members included in Suture spacer 140. The embodiment in 
FIG. 18 shows one such engagement member 148 having 
two Securing portions 152 thereon. The body of the engage 
ment member 148 may extend through the knot formation 
side 146 or along the exterior of the knot formation side 146. 
FIG. 19 is a cross-sectional view of the suture spacer 140 
illustrating the Securing portion 152 in contact with a Suture 
emanating Surface Such as a Sling 171. 
0162 The securing portion 152 should be of sufficient 
length to releasably hold the suture spacer 140 securely to 
the Surface from Suture emanating Surface Such as a Sling 
171. The pressure point 159 may be disposed on the engage 
ment member 148 to move the securing portion 152 between 
a first position and Second position. The first position, in 
which the Securing portion 152 and the Surface contacting 
Side of the body 142 are generally parallel, facilitates 
engagement of a Surface from which one or more Sutures 
emanate. The Second position, the Securing portion 152 is in 
a retracted and generally perpendicular to the Surface con 
tacting Side 144 and the Surface from which one or more 
Sutures emanate. The retracted orientation of the Securing 
portion 152 in the Second position facilitates the engagement 
and disengagement of the Suture Spacer 140 from a sling or 
Suture emanating Surface Such as a Sling 171. 
0163 To illustrate, application of pressure to the pressure 
points 159 causes the securing portions 152 to move from 
the first position depicted in FIG. 18 in which they are 
positioned above and generally parallel to the Surface con 
tacting side to the second position shown in FIG. 21 in 
which the Securing portions are retracted and not parallel to 
the Surface contacting Side. 
0164. As illustrated in FIG. 18, in some embodiments the 
Suture Spacer 140 may also comprise a connector 154 
disposed between the Surface contacting Side 144 and the 
knot formation side 146. Connector 154 creates distance 
between the Surface contacting Side 144 and the knot for 
mation side 146. This distance is a factor in measuring a 
predetermined amount of Suture Slack when using Suture 
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spacer 140. Alternatively the surface contacting site 144 and 
the knot formation side 146 may be on opposite Sides of a 
unitary body. 
0.165. The present embodiment is a generally arch 
shaped. However, other shapes of the Suture Spacer would be 
generally apparent to one of Skill in the art. Examples 
include but are not limited to, a generally triangular shaped 
Suture Spacer and a generally rectangular shaped Suture 
Spacer. Accordingly, Suture Spacer 140 may be constructed 
in any of a variety of ways which will be well understood by 
one of skill in the art of constructing medical devices. 
Furthermore, materials Suitable for construction of the Sub 
Stantially flexible or Substantially rigid components of Suture 
spacer 140 which are known to one skilled in the art for use 
in Surgical devices may be used. The body 142 of Suture 
spacer 140 may be constructed from a variety of materials 
including but not limited to rigid thermoplastic elastomers, 
nylon, polycarbonate, ABS, polypropylene, polyethylene, 
other plastics and stainless steel. The engagement body 150 
of Suture spacer 140 may in turn be constructed from a 
variety of materials including but not limited to polycarbon 
ates, ABS, nylon, rubber material, other plastics and Stain 
leSS Steel. However, any Suitable material known to one of 
skill in the art of constructing Surgical devices may be used. 

EXAMPLE 5 

0166 The use of the suture spacer in a transvaginal 
bladder neck Stabilization procedure using the embodiment 
shown in FIGS. 17-21 will now be described. A sling is 
introduced into a pocket between the urethra and the upper 
vaginal wall as described in Example 1. In one embodiment, 
Sutures are already threaded through apertures 172 of the 
Sling. In an alternative embodiment, one Suture is passed 
through the Sling apertures around the engagement member 
146 again through the sling apertures 172 from above. In yet 
another alternative, the Sutures are not pre-threaded through 
the sling 172. Pressure is placed on pressure points 159 
located on the sides of the engagement member 148 which 
moves the Securing portions 152 from a first position in 
which the Securing portions 152 are above and generally 
parallel to the Surface contacting Side 144 to a Second 
position (shown in FIG. 21) in which the securing portions 
152 are retracted to facilitate attaching the suture spacer 140 
to a Sling. Attachment is facilitated by aligning the Securing 
portions 152 to penetrate the sling apertures 172. The 
Securing portion 152 of the engagement member 148 is then 
inserted into the Sling aperture 172. After insertion, pressure 
is released from the preSSure points 159, moving the Secur 
ing portions 152 from a Second position to a first position in 
which the securing portions 152 engage the sling 171. FIG. 
17 illustrates the use of two Suture spacers 140 on a sling 171 
under a urethra 132. In this figure the securing portions 152 
are shown protruding through the Sling apertures 172 and 
holding Suture Spacer 140 in communication with a Sling 
171. FIG. 17 also shows that once the securing portions 152 
have Secured Suture Spacer 140 to the Sling, the Suture Spacer 
140 may be used in a hands-free fashion since the suture 
Spacer 140 is attached to the Suture emanating Surface Such 
as a sling 171. 
0167. With Suture spacer 140 in position, the sutures are 
partially Seated in Suture groove 156 and extend past the 
knot formation side 146. The ends of the Suture are drawn 
together and formed into a Suture knot 161 adjacent to the 
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knot formation side 146. Once the Suture knot 161 is tied and 
Superfluous Suture is removed, pressure is again applied to 
the pressure points 159. This applied pressure realigns the 
securing portions 152 of the engagement members 150 with 
respect to the Sling, from the engaged first position in which 
the Securing portions are aligned generally parallel to the 
Sling and the Surface contacting Side 144 to a disengaged 
Second position where the Securing portions 152 are 
retracted to facilitate removal of Suture spacer 140, as shown 
in FIG. 21. 

0.168. The suture spacer 140 is then removed from the 
Sling, leaving Suture Slack. The predetermined amount of 
Suture Slack generated is dependent on the shape of the 
Suture Spacer used in the procedure. The distance from the 
Surface from which one or more Sutures emanate to the knot 
formation side 146 and back again determines the predeter 
mined amount of Suture Slack which is introduced into the 
suture. After removal of the Suture spacer 140 the patient is 
treated as described in Example 1 above. 
0169. Another embodiment of the present invention is a 
Suture Spacer comprising a shaft having a proximal end and 
a distal end, a connector connected to the shaft, and a Slack 
defining member connected to the Spacer. The Slack defining 
member has a Surface contacting Side for contacting a 
Surface from which one or more Sutures emanate and a knot 
formation side adjacent to which a Suture knot is formed. 
The knot formation Side is disposed opposite to the Surface 
contacting Side. A preselected amount of Suture Slack created 
with this embodiment is determined by the distance from a 
Surface from which Sutures emanate to the knot formation 
Side of the Slack defining member and back again. 
0170 FIG.22 is a perspective view of this embodiment. 
Suture spacer 180 has a shaft 182 comprising a proximal end 
184 and a distal end 186. The suture spacer 180 has a 
connector 188 which is attached to the distal end 186 of the 
shaft 182. The suture spacer 180 also has a slack defining 
member 192 which is in turn attached to the connector 188 
at connecting side 190. The slack defining member 192 
further comprises a Surface contacting Side 198 and a knot 
formation side 199. The connector 188 may be attached to 
the shaft 182 at an angle in order to properly orient the Slack 
defining member 192 with respect to the shaft 182. The 
angle of connection should be one which facilitates the use 
of suture spacer 180 transvaginally. Both the slack defining 
member 192 and the shaft 182 have longitudinal axis of 
symmetry. Preferably, the longitudinal axes of both the shaft 
182 and slack defining member 192 are parallel. 
0171 The amount of slack generated using Suture spacer 
180 is determined by the size and shape of the slack defining 
member 192. To illustrate, a cross-section of the slack 
defining member from FIG. 22 is shown in FIG. 23. The 
amount of Slack generated will be a function of the height 
and shape of the slack defining member 192. The height of 
the slack defining member 192 is defined as the distance 
between the surface contacting side 198 and the knot for 
mation side 199. The height of a highly preferred embodi 
ment of Suture spacer 180 is shown as distance X in FIG. 23. 
The final amount of Slack generated using Suture Spacer 180 
will be equal to the distance from the Suture emanating 
Surface to the knot formation site, and then back again. 
0172 The above described embodiment is only one pos 
Sible configuration of the present invention. Other configu 
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rations will also become apparent to one of skill in the art in 
View of the present disclosure. For example, the Slack 
defining member 192 may have any of a variety of cross 
Sectional shapes compatible with the intended use of the 
Suture Spacer, including Spherical, rectangular, triangular, 
and ovoid. Suture spacer 180 may be constructed in any of 
a variety of way which will be well understood by one of 
skill in the art of constructing medical devices, Such as by 
injection molding. Suture spacer 180 may be constructed 
from a variety of materials including rigid thermoplastic 
elastomers, polycarbonates, ABS, nylon, polypropylene, 
polyethylene, rubber material, other plastics and StainleSS 
Steel. 

0173 Example 6 describes the use of suture spacer 180 in 
a transvaginal bladder neck Stabilization procedure. When 
the Suture Spacer 180 is used in a transvaginal Surgical 
procedure, it operates to provide a reproducible amount of 
Suture Slack when a Suture knot is tied. 

EXAMPLE 6 

0.174. A sling is positioned between the urethra and the 
upper vaginal wall as described in Example 1. FIG. 24 
shows a perspective view of Suture spacer 180. Two Sutures 
133 are seen protruding through the Sling apertures 131 of 
sling 130. The suture spacer 180 is inserted between the two 
apertures 131. The sutures 130 are then drawn over the knot 
formation side 199 of the slack defining member 192 and 
knotted. The loose ends of the Suture are then cut, leaving 
knotted suture. Once suture spacer 180 is removed from the 
suture, slack is created. After removal of the suture spacer, 
the patient is treated as described in Example 1 above. 
0.175. The suture spacer 180 may also be used above the 
Sling to create a predetermined amount of Suture Slack. The 
procedure is essentially the Same as where as when the 
Spacer is used below with Suture Spacer resting on the tissue 
dissection. 

0176 Although this invention has been described in 
terms of certain preferred embodiments, other embodiments 
which will be apparent to those of ordinary skill in the art in 
view of the disclosure herein are also with the scope of this 
invention. Accordingly, the Scope of the invention is 
intended to be defined only by reference to the appended 
claims. All documents cited herein are incorporated herein 
by reference in their entirety. 

What is claimed is: 
1. A Suture Spacer, comprising: 

a first member having a proximal end, a distal end, and a 
Surface contacting Side for contacting a Surface from 
which one or more Sutures emanate; 

a Second member having a proximal end, a distal end, a 
Surface contacting Side for contacting a Surface from 
which one or more Sutures emanate, a knot formation 
Side on which a knot is formed, and a knot formation 
Site being located on Said knot formation Side, and 

a border disposed between Said first and Second members 
Such that said border, and Said distal ends of Said first 
and Second members define a Suture receiving site for 
releasably receiving one or more Sutures. 

Jun. 21, 2001 

2. The Suture Spacer of claim 1, wherein Said Suture Spacer 
has dimensions which are Suitable for use in transvaginal 
Surgical procedures. 

3. The Suture Spacer of claim 1, further comprising a 
Suture retaining ridge disposed generally perpendicular to 
and adjacent to Said knot formation site of Said Second 
member. 

4. The Suture Spacer of claim 1, wherein Said first and 
Second members are movable with respect to each other to 
facilitate insertion of one or more Sutures into Said Suture 
receiving Site. 

5. The Suture Spacer of claim 1, further comprising a 
protuberance extending from Said distal end of Said first 
member and a protuberance extending from Said distal end 
of Said Second member, wherein Said protuberance of Said 
first member and Said protuberance of Said Second member 
define a distal end of Said Suture receiving Site. 

6. The Suture Spacer of claim 5, wherein Said protuberance 
of Said first member contacts Said protuberance of Said 
Second member. 

7. The suture spacer of claim 5, wherein said protuber 
ances of Said first and Second members are Substantially 
rigid. 

8. The suture spacer of claim 5, wherein said protuber 
ances of Said first and Second members are Substantially 
flexible. 

9. The Suture Spacer of claim 1, further comprising a 
limiting protuberance for limiting movement of Said first and 
Second members with respect to each other, Said limiting 
protuberance being disposed between Said first member and 
Said Second member. 

10. The suture spacer of claim 1, wherein said proximal 
end of Said first member and Said proximal end of Said 
Second member comprise handles. 

11. A Suture Spacer, comprising: 
a first member having a proximal end and a distal end, 

Said distal end also having a Surface contacting Side for 
contacting a Surface from which one or more Sutures 
emanate and a knot formation side located generally 
opposite to Said Surface contacting Side; 

a Second member having a proximal end and a distal end, 
Said distal end also having a Surface contacting Side for 
contacting a Surface from which one or more Sutures 
emanate and a knot formation side located generally 
opposite to Said Surface contacting Side, and 

a border disposed between said first and Second members, 
wherein said border, and said distal ends of said first 
and Second members define a Suture receiving site for 
releasably receiving one or more Sutures, and wherein 
a distance between said Surface contacting Sides and 
Said knot formation sides of Said first and Second 
members defines a preselected amount of Suture Slack 
between a Surface from which one or more Sutures 
emanate and a Suture knot. 

12. The Suture Spacer of claim 11, wherein Said Suture 
Spacer has dimensions which are Suitable for use in trans 
Vaginal Surgical procedures. 

13. The Suture Spacer of claim 11, further comprising a 
pivot disposed between Said first and Second members. 

14. A Suture Spacer, comprising: 
a body having a Surface contacting end for contacting a 

Surface from which one or more Sutures emanate, a 
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knot formation end at which a Suture knot is formed, 
and a Suture receiving lumen extending from Said 
Surface contacting end to Said knot formation end, Said 
body also having a slot extending parallel to a longi 
tudinal axis of Said body, Said slot being in fluid 
communication with Said Suture receiving lumen, Said 
slot also being adapted to releasably retain a Suture 
within Said Suture receiving lumen, wherein a distance 
from Said Surface contacting end to Said knot formation 
end of Said body and back again defines a preselected 
amount of Slack in Said Suture when said Suture Spacer 
is used to form Said Suture knot. 

15. The suture spacer of claim 14, wherein said suture 
Spacer has dimensions which are Suitable for use in trans 
Vaginal Surgical procedures. 

16. The suture spacer of claim 14, wherein said body is a 
cylinder. 

17. The Suture Spacer of claim 14, further comprising a 
forceps tang on an external Surface of Said body. 

18. The suture spacer of claim 14, wherein said suture 
receiving lumen is disposed centrally in Said body. 

19. The suture spacer of claim 14, wherein said suture 
receiving lumen is disposed off-center in Said body. 

20. The suture spacer of claim 14, wherein said body is 
Substantially rigid. 

21. The suture spacer of claim 14, wherein said body is 
substantially flexible. 

22. The Suture Spacer of claim 14, wherein the portions of 
Said body adjacent to Said slot are flexible. 

23. The Suture Spacer of claim 21, wherein Said prese 
lected amount of Slack in Said Suture is defined by a distance 
from Said Surface contacting end to Said knot formation end 
and back again when Said body is compressed. 

24. A Suture Spacer, comprising: 
an elongate body having a Surface contacting Side for 

contacting a Surface from which one or more Sutures 
emanate, a knot formation side adjacent to which a 
Suture knot is formed, and one or more Suture receiving 
Sites extending between Said Surface contacting Side 
and Said knot formation Side, Said one or more Suture 
receiving sites being positioned to facilitate removal of 
Said Suture Spacer after formation of Said Suture knot, 
wherein a distance from Said Surface contacting Side to 
Said knot formation side and back again defines a 
preSelected amount of Suture Slack. 

25. The suture spacer of claim 24, wherein said suture 
Spacer has dimensions which are Suitable for use in trans 
Vaginal Surgical procedures. 

26. The Suture Spacer of claim 24, wherein Said elongate 
body is Substantially rigid 

27. The Suture Spacer of claim 24, wherein Said elongate 
body is substantially flexible. 

28. The Suture Spacer of claim 24, wherein Said elongate 
body has a longitudinal axis and Said Suture receiving Sites 
extend Substantially perpendicular to Said longitudinal axis. 

29. A Suture Spacer, comprising: 
a body having a Surface contacting Side for contacting a 

Surface from which one or more Sutures emanate and a 
knot formation Side adjacent to which a Suture knot is 
tied; and 

an engagement member, Said engagement member com 
prising an engagement body and at least one Securing 
portion, Said at least one Securing portion being mov 
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able between a first position in which said at least one 
Securing portion and Said Surface contacting Side 
engage Said Surface from which one or more Sutures 
emanate and a Second position in which said at least 
one Securing portion releases Said Surface from which 
One Or more SutureS emanate. 

30. The suture spacer of claim 29, further comprising a 
knot formation site on Said knot formation Side of Said body. 

31. The Suture Spacer of claim 29, further comprising a 
knot formation site on Said engagement body. 

32. The Suture spacer of claim 29, wherein said Suture 
Spacer has dimensions which are Suitable for use in trans 
Vaginal Surgical procedures. 

33. The suture spacer of claim 29, further comprising a 
connector disposed between Said Surface contacting Side of 
said body and said knot formation side of said body. 

34. The Suture Spacer of claim 29, wherein Said engage 
ment member comprises two Securing portions. 

35. The suture spacer of claim 29, wherein said at least 
one Securing portion is positioned above and generally 
parallel to Said Surface contacting Side of Said body when 
Said engagement member is in Said first position. 

36. The Suture Spacer of claim 29, wherein Said engage 
ment member is flexible. 

37. The Suture Spacer of claim 29, wherein Said engage 
ment member moves from Said first position to Said Second 
position in response to application of a compressive force. 

38. The Suture Spacer of claim 29, wherein Said engage 
ment member further comprises a Suture groove adapted to 
releasably retain a Suture. 

39. A Suture Spacer, comprising: 

a shaft having a proximal end and a distal end; 
a connector having a proximal end and a distal end, Said 

proximal end of Said connector being connected to Said 
distal end of Said Shaft; and 

a slack defining member connected to Said distal end of 
Said connector, Said Slack defining member having a 
Surface contacting Side for contacting a Surface from 
which one or more Sutures emanate and a knot forma 
tion side adjacent to which a Suture knot is formed, Said 
knot formation Side being disposed generally opposite 
to Said Surface contacting Side, wherein a preselected 
amount of Suture Slack is defined by a distance from 
Said Surface contacting Side to Said knot formation Side 
and back again. 

40. The suture spacer of claim 39, wherein said suture 
Spacer has dimensions which are Suitable for use in trans 
Vaginal Surgical procedures. 

41. The suture spacer of claim 39, wherein said slack 
defining member is Substantially Spherical in cross-section. 

42. A method for producing a preselected amount of Slack 
in a Suture, comprising the Steps of: 

transvaginally contacting a Surface from which one or 
more Sutures emanate with a Suture Spacer, Said Suture 
Spacer comprising a Surface contacting Side for con 
tacting the Surface from which one or more Sutures 
emanate, Said Suture Spacer also comprising a knot 
formation Side located generally opposite to Said Sur 
face contacting Side, Said Suture Spacer further com 
prising a Suture receiving site for releasably receiving 
Said one or more Sutures, 
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inserting Said one or more Sutures emanating from the 
Surface into Said Suture receiving Site, 

tying a knot in Said one or more Sutures, Said knot being 
tied generally adjacent to Said knot formation side; and 

removing Said Suture Spacer to produce the preselected 
amount of Slack in Said Suture. 

43. The method of claim 42, wherein said step of trans 
Vaginally contacting a Surface comprises contacting a sling. 

44. The method of claim 43, further comprising the step 
of positioning the Sling between a urethra and an upper 
vaginal wall. 

45. A method for producing a preselected amount of Slack 
in a Suture, comprising the Steps of: 

contacting a Surface from which one or more Sutures 
emanate with a Suture Spacer So that Said Suture Spacer 
lies between the Sutures, Said Suture Spacer comprising 
a shaft having a proximal end and a distal end, Said 
Suture Spacer also comprising a connector having a 
proximal end and a distal end, Said proximal end of Said 
connector being connected to Said distal end of Said 
shaft, 
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Said Suture Spacer further comprising a Slack defining 
member connected to Said distal end of Said connector, 
Said Slack defining member having a Surface contacting 
Side for contacting the Surface from which one or more 
Sutures emanate and a knot formation side generally 
adjacent to which a Suture knot is formed, Said knot 
formation side being disposed generally opposite to 
Said Surface contacting Side, wherein a preselected 
amount of Suture Slack is defined by a distance from 
Said Surface contacting Side to Said knot formation Side 
and back again; 

tying a knot in Said Suture, Said knot being tied generally 
adjacent to Said knot formation side; and 

removing Said Suture Spacer to produce the preselected 
amount of Slack in Said Suture. 

46. The method of claim 45, wherein said step of con 
tacting a Surface comprises contacting a Sling. 

47. The method of claim 46, further comprising the step 
of positioning the Sling between a urethra and an upper 
vaginal wall. 


