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7) ABSTRACT

This invention relates to the pelvic floor and vagina manipu-
lator probes and related systems and methods. In certain
aspects of the invention, a vaginal manipulator probe assem-
bly is comprised of an intravaginal body curved along its long
axis and with an adjustable pelvic floor ring. The probe
assembly can be configured as an apparatus for insertion into
a vagina for repositioning the vagina, cervix, uterus and pel-
vic floor and method for securing same. In certain aspects, the
curved intravaginal probe can be configured to receive a cer-
vix. In certain implementations, the vaginal manipulator
probe facilitates surgical visibility, dissection, and graft
placement, is a device to elevate, support, and expose the
pelvic floor and perineal body during surgical repair, is a
device to set the proper vaginal insertion depth, is a device to
assist with proper tensioning of the repositioned pelvic floor
structures, and is a device to facilitate shortening of the ante-
rior or posterior vaginal wall.




Patent Application Publication  Apr. 21,2016 Sheet 1 of 28 US 2016/0106465 A1




Patent Application Publication  Apr. 21,2016 Sheet 2 of 28 US 2016/0106465 A1




Patent Application Publication  Apr. 21,2016 Sheet 3 of 28 US 2016/0106465 A1

153

017




Patent Application Publication  Apr. 21,2016 Sheet 4 of 28 US 2016/0106465 A1

)
o W N
kd [
L
U S ) : : ;

B Oy

\f‘ P
."‘A :{ &
o 2 T :
o2 RN
Yog R
\‘\,, 1 b
= | s 3

\“\D

s

eseeeey

e
",

gl

&



Patent Application Publication  Apr. 21,2016 Sheet 5 of 28 US 2016/0106465 A1




Patent Application Publication  Apr. 21,2016 Sheet 6 of 28 US 2016/0106465 A1

Yy -136 P L i

120

Fia, 2D



US 2016/0106465 A1

Apr. 21,2016 Sheet 7 of 28

Patent Application Publication

.3

!

£




US 2016/0106465 A1
L

\ sﬁv,
ffxxg‘s\.\\\\\k\.. il
.,\ $.4 e §

Apr. 21,2016 Sheet 8 of 28

Patent Application Publication
100



Patent Application Publication  Apr. 21,2016 Sheet 9 of 28 US 2016/0106465 A1




Patent Application Publication  Apr. 21,2016 Sheet 100f28  US 2016/0106465 A1

134 133 120 104




Patent Application Publication  Apr. 21,2016 Sheet 11 0f28  US 2016/0106465 A1

S

P e

FG. A




Patent Application Publication  Apr. 21,2016 Sheet 12 0f28  US 2016/0106465 A1

165 133

g

1397

FIG. 7

133




Patent Application Publication  Apr. 21,2016 Sheet 130f28  US 2016/0106465 A1

N 3y .
R &3 g3y



Patent Application Publication  Apr. 21,2016 Sheet 14 0f28  US 2016/0106465 A1

.........

- L6t

ey e

T
i

e 3
1 [ &-w»&{&i« w020

HE

N A
S

-
. et R
B O NI
AN
AN




Patent Application Publication  Apr. 21,2016 Sheet 150f28  US 2016/0106465 A1




Patent Application Publication  Apr. 21,2016 Sheet 16 0f28  US 2016/0106465 A1




Patent Application Publication  Apr. 21,2016 Sheet 170f28  US 2016/0106465 A1




Patent Application Publication  Apr. 21,2016 Sheet 18 0f28  US 2016/0106465 A1

FiG. 108




Patent Application Publication  Apr. 21,2016 Sheet 190f28  US 2016/0106465 A1

s
e

}r S 4

Fis, 100



Patent Application Publication  Apr. 21,2016 Sheet200f28  US 2016/0106465 A1

FiG. 200



US 2016/0106465 A1

Apr. 21,2016 Sheet 21 of 28

Patent Application Publication




Patent Application Publication  Apr. 21,2016 Sheet22 0f28  US 2016/0106465 A1

FIG. 11



Patent Application Publication  Apr. 21,2016 Sheet230f28  US 2016/0106465 A1




Patent Application Publication  Apr. 21,2016 Sheet24 0f28  US 2016/0106465 A1




Patent Application Publication  Apr. 21,2016 Sheet250f28  US 2016/0106465 A1

Fis, 14




Patent Application Publication  Apr. 21,2016 Sheet26 0f28  US 2016/0106465 A1




US 2016/0106465 A1

Apr. 21,2016 Sheet 27 of 28

Patent Application Publication
3
FIG. 18



Patent Application Publication  Apr. 21,2016 Sheet280f28  US 2016/0106465 A1

FIG. 17



US 2016/0106465 A1l

APPARATUS FOR REPOSITIONING THE

VAGINA, CERVIX, UTERUS AND PELVIC

FLOOR AND METHOD FOR SECURING
SAME

PRIORITY CLAIM

[0001] This application claims priority to U.S. non-provi-
sional patent application Ser. No. 13/852,784 filed May 31,
2013. The foregoing application is incorporated by reference
in its entirety as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] This invention relates generally to the field of sur-
gical devices and more specifically to an apparatus for repo-
sitioning the vagina, cervix, uterus and pelvic floor and
method for securing same.

[0003] Women may have weakened or damaged pelvic
floor muscles, connective tissue, ligaments and skin, often
related to past pregnancy and childbirth or genetic factors.
The weakened or damaged connective tissue, muscles and
ligaments fail to provide adequate support to the vagina,
cervix, uterus and pelvic floor, which may lead to excessive
movement of these structures and a falling away from their
normal position in the body in a condition called uterovaginal
prolapse or pelvic prolapse, causing symptoms and dysfunc-
tion of the related organs. One type of prolapse of the vagina
and pelvic floor may involve a weakened anterior vaginal
portion, which normally supports the bladder, causing the
anterior vaginal wall, bladder and ureters to be displaced
downward toward, or out through, the vaginal opening.
Another type of prolapse involves the apical portion, which is
the deepest “inside” or top portion of the vagina, and the
cervix with uterus, if present. Many women may have previ-
ously had a hysterectomy, with removal of the uterus and/or
cervix, which predisposes them to vaginal prolapse. The api-
cal portion of the vagina, with uterus and cervix, if present,
may descend toward or out through the vaginal opening.
Another type of prolapse involves the posterior vaginal wall
and rectum, which may descend downward toward, or out
through, the vaginal opening. Another type of prolapse
involves the perineal body, a pyramid-shaped structure
between the most distal portion of the vagina and anus, which
may become weakened and detached from its supporting
connective tissue, muscles, ligaments, or skin, resulting in
excessive movement of the perineal body and entire pelvic
floor. Each of these types of prolapse may occur singly or
together in any combination.

[0004] Pelvic floor prolapse can be corrected with certain
types of surgery, such as vaginal procedures, open abdominal
(laparotomy), or “closed” abdominal laparoscopic tech-
niques. In the early twentieth century, repair of the anterior
vaginal compartment (anterior colporrhaphy for repair of cys-
tocele) and/or repair of the posterior vaginal compartment
(posterior colporrhaphy for repair of rectocele) were offered
to women with prolapse in these areas. The repair procedures
comprised techniques performed through the vaginal open-
ing, which resulted in a reduction in excess vaginal length and
girth. High rates of recurrence and disabling prolapse, pain or
scarring sometimes followed these procedures. In 1957, sur-
geons began attaching the uterus to the anterior longitudinal
ligament as a more durable technique. In 1962, Lane first
described the use of a bridging material, or graft, to attach the
vagina and cervix to the sacrum via an open abdominal, or
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laparotomy procedure, to support the apical compartment of
the vagina. Slow recovery and morbidity often followed as a
result of the large abdominal incision for this procedure.
[0005] With advances in surgical equipment and technique,
many of these repairs are now performed laparoscopically,
utilizing several small incisions in the abdominal wall. The
surgical treatment usually involves a technique where the
surgeon attaches the cervix, vagina, and/or perineal body
muscles and connective tissue via a graft material to the
strong ligamentous structure overlying the sacral promontory
at the base of the spine. The procedure is termed sacro-
colpopexy.

[0006] A vaginal manipulator device which became avail-
able around 2010 as described in the U.S. Patent Application
Publication No. 2012/0016185 A1 has a number of deficien-
cies. First, the manipulator tip intravaginal portion is straight
along its long axis which often does not allow adequate expo-
sure for surgical dissection and placement of sutures for the
anterior wall under the bladder, or for the posterior vaginal
wall, extending down to the perineal body and pelvic floor,
which is the optimal technique. The optional external curved
handle, or other available handles, do not compensate for this
deficiency, and therefore this tip compromises the surgical
technique, safety and efficiency of the sacrocolpopexy pro-
cedure. Secondly, although the distal tip portion of the vaginal
manipulator can have a recess for the cervix to be received, or
other annular, bladed-type systems as described, none of
these provide for the cervix to be repositioned in an anterior or
posterior orientation, and therefore do not allow for cystocele
and/or rectocele reduction by shortening of the anterior or
posterior vaginal wall by such a maneuver. Furthermore, the
vaginal manipulator device does not limit the insertion depth
into the vagina, nor does it facilitate proper tensioning of
these tissues, oftentimes subjecting the vaginal walls and
tissues to injury or breakage during the performance of the
procedure due to this deficiency, which exposes the patient to
markedly increased risk for infection, mesh exposure, poor
wound healing and the need for future additional surgical
procedures.

BRIEF SUMMARY OF THE INVENTION

[0007] Oneadvantage of an embodiment of the invention is
for a vaginal manipulator probe apparatus to facilitate surgi-
cal repair of the prolapsed vagina, cervix, uterus and pelvic
floor without removal for repositioning.

[0008] Another advantage of an embodiment of the inven-
tion is for the vaginal manipulator probe apparatus to improve
safety and efficiency during surgical repair of pelvic prolapse.
[0009] Another advantage of an embodiment of the inven-
tion is for the device to improve graft placement during sur-
gical repair of pelvic prolapse.

[0010] A further advantage of an embodiment of the inven-
tion is for the device to facilitate suturing of repositioned
tissues during surgical repair.

[0011] Yet another advantage of an embodiment of the
invention is for the device to facilitate achieving the proper
tension of the repositioned organs during surgical repair of
prolapse, preventing damage and improving outcomes.
[0012] Still yet another advantage of an embodiment of the
invention is for the device to facilitate cervical repositioning
to shorten excess vaginal length without device removal dur-
ing surgical repair of prolapse, decreasing the need for addi-
tional procedures.
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[0013] Another advantage of an embodiment of the inven-
tion is for the device to facilitate laparoscopic surgical repair
of prolapse by inhibiting the escape of abdominal insufflation
gas via the vagina.

[0014] Otherobjects and advantages of the present embodi-
ments of the invention will become apparent from the follow-
ing descriptions, taken in connection with the accompanying
drawings, wherein, by way of illustration and example, an
embodiment is disclosed.

[0015] In accordance with one embodiment, there is dis-
closed an apparatus for repositioning the vagina, cervix,
uterus and pelvic floor and method for securing same com-
prising: A vaginal manipulator probe with a curved body
which facilitates surgical visibility, dissection, and graft
placement, a device to elevate, support, and expose the pelvic
floor and perineal body during surgical repair, a device to set
the proper vaginal insertion depth, a device to properly ten-
sion the repositioned tissue, a device to shorten the vaginal
wall thereby decreasing the need for additional procedures, a
device to substantially inhibit escape of insufflation gas via
the vagina during laparoscopy, a method to elevate, support,
and expose the pelvic floor and perineal body during surgical
repair, a method to set the proper vaginal insertion depth, a
method to properly tension the repositioned tissue, a method
to shorten the anterior or posterior vaginal wall thereby
decreasing the need for additional procedures, and a method
to substantially inhibit escape of abdominal insufflation gas
via the vagina during laparoscopy.

[0016] Inaccordancewith an embodiment ofthe invention,
there is disclosed a process for using an apparatus for repo-
sitioning the vagina, cervix, uterus and pelvic floor and a
method for securing same comprising the steps of: A vaginal
manipulator probe with a curved body along its long axis,
configured to be inserted into a vagina, which facilitates sur-
gical visibility, dissection, and graft placement, a device to
elevate, support, and expose the pelvic floor and perineal
body during surgical repair, a device to set the proper vaginal
insertion depth, a device to properly tension the repositioned
tissue, a device to shorten the vaginal wall thereby decreasing
the need for additional procedures, a device to substantially
inhibit escape of abdominal insufflation gas via the vagina
during laparoscopy, a method to elevate, support, and expose
the pelvic floor and perineal body during surgical repair, a
method to set the proper vaginal insertion depth, a method to
properly tension the repositioned tissue, a method to shorten
the anterior or posterior vaginal wall thereby decreasing the
need for additional procedures, and a method to substantially
inhibit escape of insufflation gas via the vagina during lap-
aroscopy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The drawings constitute a part of this specification
and include exemplary embodiments, which may be embod-
ied in various forms. It is to be understood that in some
instances various aspects of embodiments may be shown
exaggerated or enlarged to facilitate an understanding of
those embodiments.

[0018] FIG. 1 is a diagrammatic perspective view of one
embodiment showing its general arrangements and construc-
tion;

[0019] FIG. 2 is an exploded perspective view of one ele-
ment of an embodiment;

[0020] FIG. 2a is a perspective view of one element of an
embodiment;
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[0021] FIG. 25 is an exploded cross sectional view of one
element of an embodiment;

[0022] FIG. 2¢ is a diagrammatic perspective view of one
element of an embodiment;

[0023] FIG. 2d is an enlarged perspective view of one ele-
ment of an embodiment;

[0024] FIG. 3 is a perspective sectional view of an element
of an embodiment positioned inside a patient;

[0025] FIG. 4isa perspective sectional view of an embodi-
ment with tip variation inside a patient;

[0026] FIG. 5is a diagrammatic perspective sectional view
demonstrating an aspect of operation of an embodiment;
[0027] FIG. 6 is a perspective view of an assembled varia-
tion of an embodiment;

[0028] FIG. 6a is a schematic view of one aspect of an
embodiment;
[0029] FIG. 7 is a diagrammatic exploded view of disas-

sembled embodiment of FIG. 6;

[0030] FIGS. 7a-7b is a diagrammatic exploded view of
variations and detail of one element of an embodiment;
[0031] FIG. 8 is a perspective view of variations of one
element of an embodiment;

[0032] FIG. 9 is a diagrammatic view of an alternate ele-
ment of an embodiment;

[0033] FIGS. 10a-10e are diagrammatic cross sectional
sketches showing operation of an embodiment;

[0034] FIG. 11 is an exploded side and top view of one
element of an embodiment;

[0035] FIG. 12 is a diagrammatic perspective view of one
element variation of an embodiment;

[0036] FIG. 13 is a view diagrammatic sectional demon-
strating the method of use of one element of an embodiment;
[0037] FIG. 14 is a diagrammatic sectional view of an
embodiment variation in use;

[0038] FIG. 15 is a perspective schematic view of one ele-
ment of an embodiment variation;

[0039] FIG. 16 is a perspective sectional view demonstrat-
ing an embodiment variation in use;

[0040] FIG. 17 is a top and side view demonstrating one
element of an embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0041] Detailed descriptions of an embodiment are pro-
vided herein. While these embodiments are presently con-
templated, other embodiment values, dimensions, materials,
and shapes can be used. It is to be understood that the present
invention may be embodied in various forms. Therefore, spe-
cific details disclosed herein are not to be interpreted as lim-
iting, but rather as a basis for the claims and as a representa-
tive basis for teaching one skilled in the art to employ the
present invention in virtually any appropriately detailed sys-
tem, structure or manner.

DETAILED DESCRIPTION

[0042] FIG. 1 illustrates a vaginal manipulator probe appa-
ratus 100 comprising a vaginal manipulator probe 102 and
proximal threaded portion 110 with adjustable disc 120 and
external handle 103. The vaginal manipulator probe 102 is
configured to be inserted into a vagina 350 (FIG. 3) and is
pivotable. The vaginal manipulator body has a substantially
solid adjustable disc 120 attached via the threaded cylinder on
the proximal portion 110 handle insertion. The vaginal
manipulator probe 102 can be configured to receive a cervix
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and is pivotable. The handle grasp 109 is used to manipulate
the machine during a procedure.

[0043] FIG. 2 illustrates a vaginal manipulator probe appa-
ratus comprising a vaginal manipulator probe body 104 in a
detached state from the elongate handle shaft 106. A handle
106 can be configured to reversibly receive the probe body
104 to or from the elongate handle shaft 106 by engaging the
stem-ball 133 device into the keyhole recess 134 located on
the distal portion of the elongate shaft 106, also noted in the
exploded view demonstrated in FIG. 2b. The rectangular
prominence 107 on the distal end of the elongate shaft 106 in
the exploded view is configured to fit into the counter-bore
recess 165 on the proximal end of the vaginal probe 104
which leads to a rectangular shaped aperture 166, with a size
which closely approximates the size of the rectangular promi-
nence 107. The stem-ball finger 133 centered on the probe
104 proximal end surface 108 and extending proximally as a
cylindrical rod 133 with attached sphere 139 on its tip, is
configured to be reversibly received in the corresponding
key-hole type cylindrical recess 134 with an expanded proxi-
malrecess 140 of substantially the same size as the sphere 139
which the recess 140 receives, and positioned in the elongate
shaft 106 distal portion, and are pivotable in that recess 134
and 140 until the rectangular prominence 107 is received into
the counter-bore recess 165 with rectangular-shaped aperture
166, and the handle is then secured to the probe 104. The rod
133 has a length along its longitudinal axis of about 1 cm to
about 5 cm (e.g., about 3 cm), a diameter of about 1 mm to
about 6 mm (e.g., about 2 mm), and with a sphere 139
attached on its proximal end with diameter of about 2 mm to
about 15 mm (e.g., about 5 mm). The rod 133 can be formed
of any of various relatively rigid materials, including metals
and polymers. The counter-bore recess 165 and rectangular
aperture 166 can be formed by molding (extruding, blow
molding or injection molding) and made of medical grade
plastics and/or rubber, e.g. natural or synthetic rubber (e.g.,
silicone) due to their ease of manufacturing, flexibility, avail-
ability, and disposable qualities.

[0044] Asillustrated in FIG. 24, the adjustable disc 120 can
be configured with either a threaded bore 121 or a smooth
bore 122, to correspond to the configuration of the vaginal
manipulator probe 104 proximal portion as either threaded
110 or smooth 111, respectively. The adjustable disc 120 can
be further configured with a “patient” smooth side 153, and
hexagonal adjustment side 123 opposite the smooth side, with
or without a thumb set-screw 124.

[0045] As illustrated in FIG. 2¢, the adjustable disc 120
apparatus, although typically circular 820, can be configured
in different shapes, such as oval or inverted teardrop 830, and
can have a proximal portion 123 with a hexagonal circumfer-
ence which pivots independently from the distal portion (e.g.,
inverted teardrop shape 830, circular shape 820), such that the
proximal portion 123 can rotate about the axis of the central
threaded or smooth bore.

[0046] As illustrated in FIG. 24, the distal portion of the
adjustable disc 120 apparatus can be configured with a key
136, typically a rectangular prominence at the 12 o’clock
position extending into the circular bored threaded or smooth
recess to a depth of about 1 mm to about 10 mm (e.g., about
3 mm, about 5 mm) with a width of about 3 mm to about 10
mm (e.g., about 2.5 mm, about 6 mm). The key 136 is con-
figured to be received into a corresponding slotted recess 137
on the proximal portion of the vaginal probe manipulator 110.
The key 136 facilitates positioning of the oval or teardrop-
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shaped adjustable disc such that the long axis of the vaginal
probe manipulator corresponds to the mid-sagittal plane of
the patient in which the vaginal probe manipulator apparatus
is disposed.

[0047] As will be described below, and illustrated in FIGS.
3-5, 10a-10e, 14, and 16, the vaginal manipulator probe 100
apparatus as illustrated above can be used to reposition any
necessary combination of a prolapsed vagina 350, uterus 354
if present and/or cervix 351 if present, and perineal body 348,
to assist the surgeon in exposing the rectovaginal space 347
between the vagina 350 and rectum 346, and exposing the
vesicovaginal space 345 between the vagina 350 and the
bladder 344. The vaginal manipulator probe 100 apparatus
can further be used to achieve a uniform depth of insertion, a
uniform tension on the tissues to be repositioned, to facilitate
the surgeon’s effort to expose the tissue planes for surgical
dissection, to provide a backstop support for those tissues,
thereby facilitating the placement of sutures by the surgeon,
and to provide a substantially fluid-tight seal with the tissues
and thereby aid the visualization of the pelvic structures dur-
ing laparoscopy, and the steps by which these implementa-
tions can thereby be accomplished will be described.

[0048] One embodiment can be used to reposition the pro-
lapsed vagina during vaginal prolapse correction procedures.
As illustrated in FIG. 3, to reposition the vagina 350, the user
grasps the handle 103 and inserts the vaginal probe 102
manipulator apparatus into the vagina 350 to the desired
depth of insertion as determined by the surgeon. The adjust-
able disc 120 is then positioned on the threaded proximal
portion 110 by rotating the threaded bore of the adjustable
disc 120 onto the threads of the vaginal probe 102 until
adjacent to the perineal body 348, then tightening the thumb
screw 124, thereby inhibiting any further depth of insertion.
By moving the handle 103, the vaginal manipulator probe
102, the perineal body 348 with associated pelvic floor, and
the vagina 350 in which the probe 102 is disposed, can also be
moved. The vaginal manipulator probe is a largely cylindrical
or oval shaft curved along its long axis to conform to the
natural vaginal curvature, with attached adjustable disc 120
which can be used to reposition vaginal prolapse during pro-
lapse repair procedures or pelvic reconstructive surgery. With
the probe 102 apparatus disposed in the vagina 350, the
adjustable disc 120 can be adjusted to be adjacent to the
perineal body 348 and will substantially inhibit the escape of
insufflation gas from the abdomen 352 via the vagina 350
during a laparoscopic procedure.

[0049] As illustrated in FIG. 4, the vaginal manipulator
probe body 113 is a largely cylindrical or oval shaft curved
along its long axis, which can be configured with a distal
slotted recess 1114, and with attached adjustable disc 120,
can be used to reposition the prolapsed uterus 354 and vagina
350 during prolapse repair procedures. The distal slotted
recess 1114 is configured to reversibly receive the uterine
cervix 351. Rotation of the handle 103 by the user can be
performed during the repair procedure to optimize the posi-
tion of the vagina 350 and cervix 351 or uterus 354, without
being hindered by the presence of the cervix 351 or uterus
354. With the probe apparatus 113 disposed in the vagina 350
and distal slotted recess 1114 receiving the uterine cervix
351, the adjustable disc 120 can be adjusted to be adjacent to
the perineal body 348 and will substantially inhibit the escape
of insufflation gas from the abdomen 352 via the vagina 350
during laparoscopy.
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[0050] Referring to FIG. 5, one embodiment of the probe
device can be configured with a single curved blade distal tip
105 which may be used to reposition the prolapsed uterine
cervix 351 and vagina 350 during uterovaginal or cervico-
vaginal prolapse correction procedures. As illustrated in FIG.
5, to reposition the perineal body 348, and/or the uterine
cervix 351 and vagina 350, the user grasps the handle 103
with attached bladed probe 105 and inserts the vaginal probe
105 manipulator assembly into the vagina 350 to the desired
depth of insertion as determined by the surgeon. In some
embodiments of the invention, the adjustable disc 120 is then
positioned on the smooth proximal portion 111 by sliding the
smooth bore of the adjustable disc 120 onto the smooth proxi-
mal portion of the vaginal probe 105 until adjacent to the
perineal body 348, then tightening the thumb set-screw 124,
thereby inhibiting any further depth of insertion. The bladed
probe tip 105 is configured to be positioned adjacent to the
cervix 351 in the vaginal fornix 353. By moving the handle
103, the vaginal manipulator probe 105 and the vagina 350 in
which the probe 105 assembly is disposed, and uterine cervix
351 can also be moved, assisting the surgeon’s effort to
expose the surgical spaces between the vagina and rectum,
and between the vagina and bladder, and to expose the desired
tissue surfaces to be sutured during a pelvic reconstructive
procedure, such as sacrocolpopexy.

[0051] Oneembodiment of the device may be used to repo-
sition the prolapsed perineal body during pelvic reconstruc-
tion procedures. As illustrated in FIG. 3, to reposition the
perineal body 348, the user grasps the handle 103 and inserts
the vaginal manipulator probe 102 into the vagina 350,
advancing the apparatus until the desired depth is achieved.
The user positions the adjustable disc 120 adjacent to the
perineal body 348 and tightens the thumb set-screw 124. By
moving the handle 103, the vaginal manipulator probe 102
and the vagina 350 in which the probe assembly is disposed,
and with the adjustable disc 120 positioned adjacent to the
perineal body 348, these structures can also be moved. One
embodiment of the vaginal manipulator probe body 102 is a
largely cylindrical or oval shaft curved about its long axis,
with attached adjustable disc 120 which can be used to repo-
sition the perineal body 348 during prolapse repair proce-
dures. With the probe assembly 102 disposed in the vagina
350, the adjustable disc 120 can be adjusted to be adjacent to
the perineal body 348 and will substantially inhibit the escape
of insufflation gas from the abdomen 352 via the vagina 350
during laparoscopy. With the probe assembly 102 disposed in
the vagina 350, the adjustable disc 120 assembly can be
adjusted to contact and elevate the perineal body 348 to aid in
exposing the rectovaginal space and vesicovaginal space to be
dissected, to provide substantially uniform tension on the
repositioned tissues, and once those tissues are elevated into
the desired position in the pelvis, to aid in the placement of
sutures by the surgeon to support these structures in the
desired position.

[0052] As will be described in greater detail below, one
embodiment of the vaginal manipulator probe body 102 is
coupled to an elongate shaft with handle 103, as in FIG. 1.

[0053] Asillustrated in FIG. 1, an embodiment of the vagi-
nal manipulator probe body 102 couples to an elongate shaft
with handle 103 having a proximal end portion 118 and a
distal end portion 119. A grip handle 109 is coupled to the
proximal end portion 118 of the shaft 103. The handle 109 can
be formed integrally with the shaft 103 or can be formed as a
separate entity and attached to the shaft 103. The distal end
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119 of the shaft is configured to securely attach to the vaginal
manipulator probe. In certain embodiments of the invention,
the vaginal manipulator probe is formed integrally with the
shaft 103.

[0054] FIGS. 6 and 7 illustrate an embodiment of the vagi-
nal manipulator probe apparatus 104 with the vaginal
manipulator elongate shaft handle 106, in the attached and
detached state, respectively. Referring first to FIG. 6 illus-
trates the handle 106 securely attached to the vaginal manipu-
lator probe apparatus 104. In certain configurations, as illus-
trated in FIG. 7, the handle 106 can be detached from the
probe104. In the detached state, the useris able to reattach the
handle 106 to the probe at a different rotational angle (e.g., 0
degrees, 180 degrees) corresponding to the rectangular-
shaped prominence 107 which extends out from the distal end
of the handle 106, and closely resembles the size and shape of
the proximal surface 108 of the proximal end 163 of the
vaginal probe 104 which is configured to receive it through
the rectangular aperture 166 into the counter bore recess 165.
A centrally positioned male stem with ball 133 configuration
is utilized to be reversibly received by the recess 134 of the
distal portion of the handle 106 such that the two different
rotational positions are possible if desired by the user. After
the handle is attached, or prior to attachment, the adjustable
disc 120 is threaded onto the probe 104 assembly to the
user-defined depth. Referring to FIG. 5, the adjustable disc
120 can facilitate control of the insertion depth of the vaginal
probe manipulator apparatus 105 into a vagina 350, and with
the use of the thumb set-screw 124 to secure the adjustable
disc 120 in the desired position, inhibit further undesired
movement of the probe into the vagina 350. For similar rea-
sons, the forces placed on the pelvic floor, vagina 350, and
uterine cervix 351 will be more uniform, as these forces are
more evenly dispersed throughout the points of contact made
by the adjustable disc 120 on the perineal body 348 and the
probe 105 on the vaginal walls. The surgeon may also adjust
the disc 120 to support proportionately more force on the
perineal body rather than the weaker vaginal walls, decreas-
ing the risk of vaginal wall injury which could result from
excessive force or pressure when the user pushes the entire
apparatus into the pelvis during a procedure.

[0055] In another embodiment of the vaginal manipulator
probe apparatus, a handle assembly 900 shown in FIG. 7a is
for securing the vaginal probe manipulator 104 shown in FIG.
7. One type of handle 900 is illustrated in FIG. 7a, with a tip
hub 444 which is configured to releasably receive and support
the manipulator probe 104 illustrated in FIG. 7. In this regard,
the tip hub 444 includes a pair of spaced apart flats 448 which
extend upwardly from a first surface 451 of a hub base 450.
The tip hub 444 can be inserted into the counter-bore hole 165
illustrated in FIG. 74 in the tip base 163 and into a position in
which the spaced apart flats 448 engage the rectangular aper-
ture 166 as in F1G. 7b. Referring again to FIG. 7a, the tip hub
444 also includes a central recess 452 for receiving the proxi-
mal portion of the rod 160a shown in FIG. 7b. As discussed
below, the counter-bore hole 165 (FIG. 7) and the rectangu-
lar aperture 166 allow the probe 104 (FIG. 7) to be securely
mounted to the handle 900 (FIG. 7a). A suitable manipulator
handle is commercially available from CooperSurgical,
Trumbull, Conn., under the name RUMI® handle.

[0056] As further illustrated in FIG. 7a, an elongate curved
shaft with proximal handle with adjacent mounting interface
is available as an assembly 420. The mounting interface 432
includes a pair of diametrically opposed flat regions 433
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formed on the shaft 422. The mounting interface 432 is con-
figured to allow the shaft 422 to be mounted to an adapter of
an apparatus for positioning and holding in place a manually
manipulated medical device during performance of a roboti-
cally assisted medical procedure, such as described in U.S.
patent application Ser. No. 11/847,154, filed Aug. 29, 2007,
the complete disclosure of which is incorporated herein by
reference.

[0057] A probe 104 illustrated in FIG. 7 can be releasably
secured to a handle apparatus for positioning and holding a
manually manipulated medical device during performance of
uterovaginal prolapse repair procedures, such as described in
U.S. patent publication 2010/0106163, published Apr. 29,
2010, the complete disclosure of which is incorporated herein
by reference. With further reference to FIG. 7a, the manipu-
lator 420 also includes a tip hub 434 disposed at the distal end
portion 424. The tip hub 434 is configured to releasably
receive and support the probe 104 in FIG. 7. The tip hub 434
includes a pair of spaced apart flats 448 which extend
upwardly from a first surface 436 of a base 437. A stem 438
extends from a second surface 439, opposite the first surface
436 of the base 437. A through hole 440 extends from the first
surface 436 of the base 437 through the stem 438 and is sized
to receive a rod 159 (FIG. 75) of the probe 104 shown in FIG.
7. The stem 438 is received in an aperture 441 in the shaft 422
in a press-fit manner, thereby securing the tip hub 434 to the
shaft 422. A suitable manipulator handle is commercially
available from CooperSurgical (Trumbull, Conn.), under the
name RUMI Arch™.

[0058] In another embodiment, as illustrated in FIG. 7B,
the probe tip 104 is configured to receive a cervix at the distal
end surface 171 with central circular recess 170 extending to
more proximal surface 172. The largely cylindrical recess is
configured to receive a uterine cervix, and is a diameter of
about 1 cm to about 5 cm (e.g., about 3 cm, about 4 cm)
extending to a depth of about 1 cm to about 4 cm (e.g. about
2 c¢m, about 3 ¢m) to approximate the size of the patient’s
cervix to be received in this recess.

[0059] Theelongate shafts, handles, and manipulator probe
assemblies discussed above can be formed, e.g. molded and/
or machined, from materials that are biocompatible and
capable of withstanding heat-based medical sterilization pro-
cedures (e.g., autoclave, steam autoclave, or dry heat oven) so
that the vaginal manipulator probe assemblies can be steril-
ized and re-used after a treatment. Suitable materials that are
capable of withstanding medical device sterilization proce-
dures include metals, such as stainless steel and aluminum,
and polymers, such as polyoxymethylene (POM) commonly
known under the DuPont™ brand name Delrin®.

[0060] As illustrated in FIG. 2a, in one embodiment the
distal (patient side) surface of the adjustable disc 120 forms a
smooth, flat, low-friction surface. The disc 120 is washer-
shaped with a central circular opening with threads 121 cut
into the bore to match the threads on the vaginal manipulator
probe body 110 as depicted in FIG. 6. The disc 120 can be
from 0.5 cm larger than the diameter of the vaginal probe 104,
up to 5 cm larger than the diameter of the vaginal probe 104.
In some implementations, the adjustable disc 120 is circular,
as 820 in FIG. 8. Also referring to FIG. 8, in other implemen-
tations, the adjustable disc 120 is an oval 810 or inverted
teardrop 830 shape, to conform to variations in patient
anatomy. In some configurations, as illustrated in FIG. 2¢, the
central hexagonal portion 123 can rotate independently from
the larger circular disc portion, which facilitates threaded
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adjustment onto the threaded probe body proximal end, with-
out the need to reposition or rotate the larger disc portion, for
which positioning as in FIG. 8 of the oval 810 and inverted
teardrop 830 shapes against the narrow area between the
upper thighs and buttocks is facilitated by sliding it over the
probe 104 as shown in FIG. 2B shaft without rotation. The
disc 120 shown in FIG. 2C and the discs 810, 820, and 830 in
FIG. 8 may be molded and/or machined of metals, such as
stainless steel and aluminum, and polymers, such as poly-
oxymethylene (POM) commonly known under the DuPont™
brand name Delrin®, polyoxymethylene, or other biocom-
patible rigid thermoplastic or thermoset materials such as
polycarbonate (Lexan®) and acrylonitrile butadiene styrene
(ABS). Other examples of suitable materials include nylon,
silicone, polyethylene, or polyvinyl chloride.

[0061] Incertain implementations, the adjustable disc 120,
as shown in FIG. 2a with the vaginal manipulator probe 104,
has a proximal side typically positioned opposite from the
perineum, and an opposite distal flat side configured to be
positioned adjacent to the perineum, and a central threaded
bore 121 which corresponds to the proximal threaded portion
110 of the vaginal manipulator probe 104. The proximal side
of the adjustable disc 120 as shown in FIG. 24 has a centered,
hexagonal circumference 123 configuration extending proxi-
mally from the flat portion about 2 mm to about 30 mm (e.g,,
about 4 mm, about 10 mm), and having a diameter about 0.5
cmto about 3 cm (e.g., about 3 cm, about 1.5 cm) less than the
maximum disc diameter. In certain configurations a thumb
set-screw 124 is located on a flat portion of the hexagon 123
to secure the adjustable disc 120 after positioning by the user.
This can help the surgeon to adjust and secure the position of
the disc 120 on the vaginal manipulator probe 104 by hand
without additional tools, to substantially inhibit the leakage of
gas from the patient’s vagina, support and elevate the perineal
body, and facilitate placement of the vaginal manipulator
probe 104 to the proper vaginal insertion depth, with the
proper degree of tension on the tissues.

[0062] In some implementations, the adjustable disc as
shown in FIG. 2a has a smooth inside bore 122, and has a
proximal side 123 with a circumferentially positioned series
of connected flat surfaces in the shape of'a hexagon, much like
the head of a hexagonal bolt, extending proximally out from
the larger adjustable disc surface for about 2 mm to about 30
mm (e.g., about 10 mm) and typically positioned opposite
from the perineum, and a distal smooth flat side 153 config-
ured to be positioned adjacent to the perineum. The width of
the flat areas typically are of a size to accommodate a sur-
geon’s fingers, to assist the surgeon with sliding the adjust-
able disc 120 in a pushing movement onto the proximal probe
smooth portion 111, without the use of additional tools, until
the desired position is obtained and the disc 120 can thereby
be secured in place with the thumb set-screw 124 illustrated in
FIG. 2a.

[0063] As illustrated in FIG. 3, certain embodiments of the
vaginal manipulator probe 102 have alength thatis atleast 0.5
times (e.g., 0.75 times, 1.0 times) the length of the vagina 350
in which it is to be disposed. In some implementations, the
vaginal manipulator body has a length of about 5 cm to about
18 cm (e.g., about 8 cmto about 12 cm, about 13 cm). In some
implementations, the vaginal manipulator probe 102 has a
diameter that approximately matches the diameter of the
vagina 350 in which it is to be inserted. In certain implemen-
tations, the vaginal manipulator probe 102 has a diameter of
about 3 cm to about 6 cm (e.g., about 4 cm to about 5 cm,
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about 5 cm) with a proximal cylindrical threaded portion
extending longitudinally for about 3 cm to about 8 cm (e.g.,
about 4 to about 6 cm, about 5 cm), the threaded portion 110
of the vaginal manipulator probe 102 to receive the threaded
portion of the adjustable disc 120. The vaginal manipulator
probe 102 has a distal rounded tip which generally conforms
to the top region of the vagina 350. The rounded end region
extends proximally about 1 cm to about 3 cm (e.g., about 2
cm) from the distal end of the vaginal manipulator probe 102.
[0064] In certain implementations, as illustrated in FIG. 5,
the vaginal manipulator probe 105 approximates a flattened
oval cross sectional shape and the width of the widest portion
approximately matches the diameter of the vagina 350 in
which it is to be inserted. In certain implementations, the
vaginal manipulator probe 105 has a width of about 3 cm to
about 6 cm (e.g., about 4 cm to about 5 cm, about 5 cm), with
a proximal cylindrical smooth portion extending longitudi-
nally for about3 cm to about 8 cm (e.g., about 4 to about 6 cm,
about 5 cm), the smooth portion of the vaginal manipulator
probe 105 closely matches with the smooth bore portion of
the adjustable disc 120. The vaginal manipulator probe flat-
tened oval body 105 has a distal rounded tip which generally
conforms to the top fornix 353 region of the vagina 350, and
1s curved about its long axis. The rounded end region extends
proximally about 1 cm to about 3 cm (e.g., about 2 cm) from
the distal end of the vaginal manipulator probe 105.

[0065] As further illustrated in FIG. 6a, the vaginal
manipulator probes described above are curved about their
long axis in certain embodiments. The arc of the curve is
described by a portion of the circumference of a circle with
radius (R) of about 5 cm to aradius of about 20 cm (e.g., about
10 cm, about 20 cm) as depicted in FIG. 6a.

[0066] In certain other embodiments, as illustrated in FIG.
6a, the vaginal manipulator probes have a substantially
straight proximal portion of about 2 cm to about 10 cm in
length (e.g., about 5 cm, about 8 cm), and a distal portion
which can be curved about its long axis or straight, and is
about 2 cm to about 10 cm (e.g., about 4 cm, about 9 cm) in
length, and at an angle to the proximal portion whereby a
tangential line parallel to the proximal portion along a longi-
tudinal axis describes an angle with a tangential line parallel
to the longitudinal axis of the distal portion, the angle (T in
FIG. 6a) of which may be formed by the two lines and vary
between about 10 degrees in the smallest arc, to about 90
degrees in the largest arc (e.g., about 30 degrees, about 60
degrees). The distal portion may be substantially straight, or
curved along its longitudinal axis as described above.
[0067] The vaginal manipulator probes described above
can be molded and/or machined of metals, such as stainless
steel and aluminum, and polymers, such as polyoxymethyl-
ene (POM) commonly known under the DuPont™ brand
name Delrin®, polyoxymethylene, or other biocompatible
rigid thermoplastic or thermoset materials such as polycar-
bonate (Lexan®) and acrylonitrile butadiene styrene (ABS).
Other examples of suitable materials include nylon, silicone,
polyethylene, or polyvinyl chloride. Typically the probe
embodiments have a color which differs substantially from
flesh (e.g., vagina tissue) such that the vaginal manipulator
probe provides a distinct color variance when it is positioned
adjacent to vaginal tissue. This color variance can assist a
surgeon to distinguish the vaginal manipulator probe from the
vaginal tissue during surgical procedures.

[0068] As illustrated in FIG. 9, in certain embodiments the
vaginal manipulator probe 102 can be reversibly received and
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secured to an elongate shaft and handle 900 through an open-
ing in the proximal end 135 of the vaginal manipulator probe
102. A tip hub on the elongate shaft and handle 900 can
contain a tip hub assembly as described above, which can be
reversibly received by a counter-bore rectangular aperture
135 and can be inserted into the vaginal manipulator probe
102 proximal end with this tip hub assembly by engaging this
aperture 135. Further information regarding suitable mecha-
nism for securing the vaginal manipulator probe 102 to the
elongate shaft and handle 900 can be found in US Patent
Application Publication No. 2010/0106163, which is incor-
porated by reference herein.

[0069] FIGS. 10a-10e schematically illustrate steps of a
method of using the vaginal manipulator probe 102 to repo-
sition a patient’s prolapsed vagina 350 and perineal body 348
during a vaginal prolapse correction procedure, namely a
sacrocolpopexy procedure. In this case, the patient previously
underwent a total hysterectomy procedure, and as a result, no
longer has a uterus or cervix. Referring to FIG. 10a, the
surgeon first grasps the elongate shaft and handle 103 and
positions the vaginal manipulator probe 102 adjacent to the
top portion of the vagina 350 which is located outside of the
body as a result of pelvic organ prolapse. The prolapsed
vagina 350 is repositioned back into the body to the depth
determined by the surgeon. The adjustable disc 120 may then
be hand tightened on the threads 110 of the proximal vaginal
manipulator probe 102 until contacting the perineal body 348,
and the thumb set-screw 124 can be tightened to inhibit fur-
ther penetration into the vagina 350. The distal rounded end
112 of the vaginal manipulator probe 102 contacts the upper
portion of the prolapsed vagina 350.

[0070] Referring to FIG. 105, as a result of advancement of
the vaginal manipulator probe 102 into the vagina 350, the
upper portion of the vagina 350 is eventually contacted by the
distal end 112 of the vaginal manipulator probe 102. The
adjustable disc 120 is then rotated clockwise on the threaded
shaft of the vaginal manipulator probe 102 proximal end until
contact is made by the adjustable disc 120 adjacent to the
perineal body 348. In some implementations, the surgeon
verifies that the proper depth of insertion of the vaginal
manipulator probe 102 into the vagina 350 has been achieved
and secures the adjustable disc 120 in place by tightening the
thumb set-screw 124 through the hexagonal nut surface,
against the vaginal manipulator probe threads 110, inhibiting
over-penetration into the vagina and providing a substantially
fluid-tight seal as described above. The handle 103 is pushed
upward into the patient until the vagina 350 and perineal body
348 have been repositioned or raised to the desired location
and tension, as shown in FIG. 104.

[0071] Referring to FIG. 104, prior to or after repositioning
the vagina 350 as desired, the abdominal cavity 352 is insuf-
flated with gas (e.g., CO2) and desired surgical instruments,
including a laparoscope, are inserted into the abdominal cav-
ity 352 of the patient. The insufflation of the abdominal cavity
352 improves visibility and accessibility to the female pelvic
organs for the surgeon.

[0072] Prior to placement of sutures in the vagina 350 and
perineal body 348, the surgeon can dissect between the rec-
tum 346 and the vagina 350 to open the rectovaginal space
347. The longitudinal curve of the vaginal manipulator probe
102 can be positioned to facilitate this dissection by rotating
the handle 103 through 180 degrees as illustrated by FIG. 105
to assist with separation of the vagina 350 from the rectum
346 without additional repositioning movements.



US 2016/0106465 A1l

[0073] Once the rectovaginal space 347 has been
adequately dissected, the internal portion of the perineal body
348 and muscles of the pelvic floor are identified and
adequately exposed, the handle 103 is then rotated 180
degrees such that the vaginal manipulator probe 102 and the
vagina 350 are positioned posteriorly, and the anterior dissec-
tion may be performed by the surgeon in the vesicovaginal
space 345, separating the bladder 344 from the vagina 350 as
illustrated in FIG. 10c¢. In this position, the curve of the
vaginal manipulator probe 102 facilitates the separation of the
vagina 350 and the bladder 344, improving exposure, visibil-
ity and accessibility to the vesicovaginal space 345 and serv-
ing as an aid to graft placement in this space by the surgeon
without additional repositioning movements.

[0074] Referring to FIG. 104, the vagina 350 is secured to
the anterior longitudinal ligament 355 overlying the sacral
vertebra 356 via a Y-shaped graft 156, which can be made of
synthetic material (polypropylene or polyester) or a natural
material (e.g., fascia or dermis), by first securing the graft
material to the anterior and posterior fascia of the vagina 350
using laparoscopic instruments. While suturing the Y-shaped
graft 156 to the vagina 350, the vaginal manipulator probe
102 can help the surgeon to properly position the sutures
within the vaginal tissue. The vaginal manipulator probe 102
can be used as a thimble to provide a back-stop to aid in
driving the needles and suture material into the vaginal wall.
Due to the curved length and depth of insertion of the vaginal
manipulator probe 102, a portion of the vaginal manipulator
probe 102 is typically adjacent to the vaginal wall being
sutured at all locations. As a result, it is not typically neces-
sary to move the manipulator probe 102 during the suturing
process of the anterior wall. The vaginal manipulator probe
102 is typically rotated 180 degrees to facilitate the exposure
of the posterior vaginal wall with no additional movement
necessary for suturing.

[0075] The punctures created in the vaginal wall during the
placement of sutures may cause the insufflation gas to escape
from the abdominal cavity 352 via the vagina 350. However,
the adjustable disc 120 substantially inhibits the insufflation
gas escaping from the abdomen 352 via the vagina 350 and
helps maintain the pneumoperitoneum. Maintenance of the
pneumoperitoneum helps to ensure that the visibility within
the abdominal cavity 352 of the patient remains adequate for
the surgeon to complete the procedure.

[0076] Still referring to FIG. 10d, once the two branches of
the Y-shaped graft 156 have been secured to the vagina 350,
the third branch (rolled up in FIG. 10d) of the Y-shaped graft
156 is unrolled in preparation for suturing to the anterior
longitudinal ligament 355 overlying the sacral promontory
356. As illustrated in FIG. 10e, the vaginal probe manipulator
apparatus can aid the surgeon to position the tissues to the
desired tension and location within the pelvis, prior to sutur-
ing the proximal graft to the anterior longitudinal ligament
355. Once the proper position and tension is obtained as
determined by the surgeon, then the suturing is done with
laparoscopic instruments that are positioned in the abdominal
cavity 352 and thus have access to the internal walls of the
vagina and anterior longitudinal ligament 355 overlying the
sacral promontory. Once the suturing is completed, as illus-
trated in FIG. 10e, the various laparoscopic instruments are
removed and the insufflation gas is allowed to escape from the
abdominal cavity 352. The vaginal manipulator probe 102 is
removed from the patient.
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[0077] While certain implementations have been
described, other implementations are possible.

[0078] While FIGS. 10a-10e illustrate a sacrocolpopexy
during which a vagina 350 is secured to the anterior longitu-
dinal ligament 355 overlying the sacral promontory 356 of the
patient, the vagina 350 can alternatively or additionally be
attached via the graft 156 ora differently sized and/or shaped
graft to other tissue or bone to correct the uterovaginal pro-
lapse. For example, the vagina 350 can be secured to strong
tissue in the pelvis of the patient. Alternatively or addition-
ally, the vagina can be secured to the uterosacral and/or
sacrospinous ligaments, or any other bony or ligamentous
structure within the pelvis. During such procedures, the vagi-
nal manipulator probe 102 is used in the same way to repo-
sition the vagina 350 and assist in the dissection of the spaces
between the vagina 350, the rectum 346, and the bladder 344,
to provide the proper depth, position, and tension on the
tissues, and to aid the suturing process.

[0079] Furthermore, referring to FIGS. 10a-10e, although
the patient depicted in this demonstration has complete vagi-
nal prolapse and is used to illustrate a function of the inven-
tion, the invention can also be used to treat less severe pelvic
prolapse.

[0080] In addition, as an alternative to suturing the graft
material to the vagina or cervix, the vagina or cervix may be
directly sutured (without graft material) to the bony or liga-
mentous structures within the pelvis in some cases.

[0081] While the vaginal manipulators described above
have generally been used to secure the vagina in a patient
whose uterus and/or cervix has been removed, vaginal
manipulators can be used to reposition vaginas in patients
who still retain their uterus and/or cervix. Such vaginal
manipulator probes can contain a special end configuration
slotted to receive a cervix during a procedure. FIG. 11 illus-
trates one vaginal manipulator probe with a slotted end 1113.
As shown in FIG. 11 a distal end region 1113 of a probe 113
defines a slotted cut-out 1113 that extends proximally from
the distal end surface of probe 113 and is configured to receive
acervix. The slotted recess has a width of about 2 cm to about
5cm (e.g.,about 4 cm) and a depth longitudinally ofabout 0.5
cm to about 5 ¢cm (e.g., about 3.5 cm). The probe 113 can
otherwise have dimensions similar to the probe 102 described
above, and can be formed of any of the materials described
above with respect to the probe assembly 100, described
above.

[0082] FIG. 12 further illustrates that certain embodiments
of vaginal manipulator probes can contain a special distal end
with a pivotable configuration slotted to receive a cervix
during a procedure. FIG. 12 illustrates one vaginal manipu-
lator probe with a slotted end 114. As shown in FIG. 12, a
distal end region 114 of a probe 113 defines a slotted cut-out
114 that extends proximally from the distal end surface of
probe 113 and is configured to receive a cervix. The slotted
recess 114 has awidth of about 2 cm to about 5 cm (e.g., about
4 cm)and adepth longitudinally of about 0.5 cmto about 5 cm
(e.g., about 3.5 cm). The probe 113 distal end 114 is also
configured to pivot about a central axis of a male stem piece
115 which couples with the female flared stem-lock 116 to
secure the opposing rotating surfaces 117 whose opposing
surfaces are substantially secured in the selected position by
friction of the male stem piece 115 when pushed into the
female stem lock 116 receiver in the central axis, and by the
half sphere protrusions circumferentially positioned on the
end of the probe body 113 and the corresponding half-sphere
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recesses on the inner surface of the distal tip configured to
receive the half sphere protrusions of the probe body 113,
with these surfaces substantially adjacent one to the other at
interface 117 such that no appreciable gap is present. The
protrusions are circular, about 2 mm to about 10 mm in
diameter (e.g., about S mm) and protrude from the surface of
the probe 113 distal tip at interface 117 for a maximum
distance of about 1 mm to about S mm (e.g., about 2 mm), and
the distal probe pivotable slotted tip 114 is configured on the
proximal interface 117 with circular recesses positioned to
receive the protrusions described above on the distal probe
113 at the interface 117 and of similar dimension to be sub-
stantially adjacent such that the probe tip 114 is pivotable for
surgeon adjustment to the desired position and inhibit further
movement once positioned. The surgeon can determine the
correct orientation of the slotted probe tip 114 to receive a
cervix. The probe 113 can otherwise have dimensions similar
to the probe 102 described above and can be formed of any of
the materials described above with respect to the probe
assembly 100 described above.

[0083] Some embodiments of vaginal manipulator probes
can be configured to receive a cervix during a procedure. FIG.
13 illustrates an implementation with the cervix 351 typically
positioned in the neutral position as in 1314. In certain imple-
mentations, excess posterior vaginal wall length may be
present (e.g., rectocele) after the vagina 350 with cervix 351
has been moved to the desired position with the vaginal
manipulator probe 113 during a procedure to correct pro-
lapse. In some implementations, the surgeon can shorten the
posterior vaginal wall as in 1315 by repositioning the cervix
351 along the plane of the anterior wall without repositioning
the vaginal probe manipulator during a sacrocolpopexy pro-
cedure, which can be advantageous in saving time and effort
onthepart of the surgeon. Furthermore, reorienting the cervix
351 in such a way can reduce or eliminate the need for
additional surgical procedures (e.g., posterior colporrhaphy)
of the vaginal walls after completion of the sacrocolpopexy,
which can be advantageous on the part of the surgeon and the
patient.

[0084] Still referring to FIG. 13, in certain implementa-
tions, excess anterior vaginal wall length may be present (e.g.,
cystocele) after the vagina with cervix has been moved to the
desired position with the vaginal manipulator probe 113 dur-
ing a procedure to correct prolapse. In some implementations,
the surgeon can shorten the anterior vaginal wall asin 1316 by
repositioning the cervix 351 along the plane of the posterior
wall without repositioning the vaginal probe manipulator dur-
ing a sacrocolpopexy procedure, which can be advantageous
in saving time and effort on the part of the surgeon. Further-
more, reorienting the cervix in such a way can reduce or
eliminate the need for additional surgical procedures (e.g.,
anterior colporrhaphy) of the vaginal walls after completion
of the sacrocolpopexy, which can be advantageous on the part
of the surgeon and the patient.

[0085] Incertainimplementations, as illustrated in FIG. 14,
avaginal manipulator probe 105 is inserted fully into a vagina
350. As shown, a cervix 351 of the patient has been received
adjacent to the bladed end of the probe 105, in the vaginal
fornix 353. This allows the vaginal manipulator probe 105 to
be maneuvered in a way to reposition the prolapsed vagina
350, cervix 351, and uterus 354 to its desired position without
being hindered by the presence of the cervix 351. The curve
and length of the vaginal manipulator probe 105 can help
reduce the need for repositioning the vaginal manipulator
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probe 105 during the procedure. The adjustable disc 120 can
be positioned against the perineal body 348 to substantially
inhibit the escape of abdominal insufflation gas from the
patient via her vagina 350 and to elevate the perineal body 348
to facilitate suture placement into the perineal body 348 for
support of the pelvic floor, and to limit the insertion depth of
the vaginal probe 105 to that depth predetermined by the
surgeon to closely match the length of the vagina 350.

[0086] While the bodies of certain embodiments of the
vaginal manipulator probes described above are generally
cylinders curved about their long axis, vaginal manipulator
probebodies can be of various other shapes. Referring to FIG.
15, for example, a vaginal manipulator probe 1502 includes a
cylindrical proximal portion 1510 which can be threaded to
receive the threaded adjustable disc 120, and a distal portion
1505 in a flattened oval cross section with the widest portion
in the transverse plane when insetted in a vagina. The vaginal
manipulator probe 1502 can be configured with a slotted
recess 1513 at the distal end to receive a cervix.

[0087] Some embodiments of vaginal manipulator probe
bodies described above can have threaded proximal portions
configured to correspond to the threaded bore of an adjustable
disc. Vaginal manipulator probes described above can also
have a smooth proximal surface configured to correspond to
the smooth bore 122 of an adjustable disc, as illustrated in
FIG. 2a.

[0088] Asillustratedin FIG. 16, in certain configurations of
the vaginal manipulator probe 105, the distal portion extends
from the proximal portion as a single thin blade, curved along
its long axis to conform to the natural contours of a vagina
350, and can be used in much the same way as the vaginal
manipulator probe 102 described above. For example, the
vaginal manipulator probe 105 can be inserted into a pro-
lapsed vagina 350, and the vaginal manipulator probe 105 can
be used to reposition the vagina 350 into the desired position,
orientation and depth in the patient. As the distal end of the
vaginal manipulator probe 105 is inserted into a vagina 350
and approaches the cervix 351, the probe’s single curved
blade can be positioned in the anterior or posterior vaginal
fornix 353, adjacent to the cervix 351. This allows the surgeon
to fully advance the vaginal manipulator probe 105 until the
vagina 350, cervix 351 and perineal body 348 are properly
positioned relative to each other, and the proper depth adjust-
ment is then set with the adjustable disc 120, which is posi-
tioned adjacent to the perineal body 348. The curved vaginal
manipulator probe 105 distal surfaces then substantially con-
tact the anterior and posterior vaginal walls, facilitating the
repositioning to their normal anatomic position, facilitating
the surgical dissection of the spaces for graft placement (e.g.,
rectovaginal space, vesicovaginal space) and providing a
backstop for suture placement. The thin bladed distal end of
the vaginal manipulator probe 105 allows the cervix 351 to be
repositioned independently ofthe anterior and posterior vagi-
nal walls without repositioning the vaginal probe manipulator
105. This allows the surgeon to shorten the length of the
anterior or posterior vaginal walls by the width of the cervix
351, substantially reducing excess vaginal length of the ante-
rior or posterior vaginal wall as determined by the surgeon.
This can be advantageous in saving time and effort on the part
of the surgeon. Furthermore, reorienting the cervix 351 in
such a way can reduce or eliminate the need for additional
surgical repairs (anterior or posterior colporrhaphy) of the
vaginal walls after completion of the sacrocolpopexy, which
can be advantageous on the part of the surgeon and the
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patient. The adjustable disc 120 can be positioned against the
perineal body 348 to substantially inhibit the escape of
abdominal insufflation gas from the patient via her vagina 350
and to elevate the perineal body 348 to facilitate suture place-
ment into the perineal body 348 for support of the pelvic floor.
[0089] As illustrated in FIG. 17, certain embodiments of
the vaginal manipulator probes can have measurement mark-
ings along the length of the probe body 104 to assist the
surgeon with obtaining the proper vaginal insertion depth, as
illustrated in the top view 138. The surgeon can measure the
vaginal length prior to the surgical procedure (e.g., preopera-
tively in the office setting) or during the surgical procedure, to
determine the most advantageous position and tension of the
vagina, which can approximate the position to be obtained
during the surgical procedure. The prolapsed pelvic organs
can be repositioned and measured preoperatively in the office
to approximate the anticipated surgical outcome, assisting the
patient and the surgeon in understanding the most comfort-
able and acceptable position and tension of the repositioned
vagina, cervix and uterus, if present. Alternatively, these mea-
surements can be obtained in the surgical setting while the
patient is under anesthesia, thereby allowing the surgeon to
obtain the measurements, and then direct the assistant or other
user of the vaginal manipulator probe as to the desired depth
of insertion utilizing the measurement markings located on
the vaginal manipulator probe 104 as reference. The vaginal
depth measurements and position assessment can then be
utilized as an approximation of the desired vaginal depth and
position to be sought during the performance of a pelvic
reconstruction procedure, such as sacrocolpopexy. The steps
of pre-procedure measurement and position assessments can
be advantageous for the surgeon to communicate to another
person who is performing the actual positioning of the vaginal
manipulator probe 104 during a pelvic reconstructive proce-
dure, such that the position of the pelvic organs approximates
that position which is expected and desired by the patient and
surgeon, and can then be secured in the appropriate position,
improving efficiency and accuracy.

[0090] Multiple different sized vaginal manipulator probes
and different sized adjustable discs of any of the various types
described above can be included in a kit. The kit can also
provide the vaginal manipulator probe elongate shaft and
handle. Prior to treatment, the surgeon can select the appro-
priate sized vaginal manipulator probe and adjustable disc
that most closely matches the size of the vagina to be treated,
and can then use that vaginal manipulator probe and adjust-
able disc during the vaginal prolapse surgical correction pro-
cedure. Selecting a vaginal manipulator probe that closely
matches the size and length of the patient’s vagina improves
the ability of the surgeon to reposition the vagina after the
vaginal manipulator probe has been inserted into the vagina
and to provide the desired tension on the tissues and the
desired position within the pelvis, to provide a backstop sup-
port to facilitate suturing of the different regions of the
vagina, perineal body and cervix, and to inhibit the escape of
abdominal insufflation gas from the patient’s abdomen via the
vagina during laparoscopy.

[0091] While some embodiments of the vaginal manipula-
tor probes have been described as being affixed to the elon-
gate shaft and handle, the vaginal manipulator probe may
alternatively be affixed to other types of vaginal manipulator
shafts.

[0092] While some embodiments of the vaginal manipula-
tors have been described as being used during laparoscopic
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procedures to treat vaginal, uterovaginal and pelvic floor pro-
lapse, they can also be used during open laparotomy proce-
dures to correct vaginal, uterovaginal and pelvic floor pro-
lapse.

[0093] While some embodiments of the vaginal prolapse
correction procedures described above involve the surgeon
grasping and maneuvering the vaginal manipulator probe,
elongate shaft and handle in order to reposition the patient’s
vagina, an automated or remote-controlled device such as a
robotic arm, can alternatively be used to grasp and maneuver
the vaginal manipulator probe to reposition the patient’s
vagina.

[0094] While the vaginal manipulator probes above have
been described as being used during vaginal prolapse correc-
tion procedures, the vaginal manipulators can be used for
other types of procedures, such as laparoscopic procedures,
including hysterectomy, removal of adnexal structures, exci-
sion of endometriosis, paravaginal defect repair, myomec-
tomy and other gynecologic diagnostic and therapeutic pro-
cedures. These probes can also be used for gynecologic
procedures done at laparotomy.

[0095] While the vaginal manipulator probes described
above can be used in gynecologic procedures, they can be
used also in general surgery procedures, including laparo-
scopic procedures and laparotomy procedures, and recto-
sigmoid prolapse correction procedures.

[0096] Other implementations are within the scope of the
following claims.

[0097] While the invention has been described in connec-
tion with these embodiments, it is not intended to limit the
scope of the invention to the particular form set forth, but on
the contrary, it is intended to cover such alternatives, modifi-
cations, and equivalents as may be included within the spirit
and scope of the invention as defined by the appended claims.

What is claimed is:

1. A surgical device comprising:

an elongated arcuate shaft assembly that is includes a
mounting interface at one end; and

a vaginal manipulator probe that is removably securable at
its proximal end to the elongated arcuate shaft assembly
via the mounting interface, the vaginal manipulator
probe having a cylindrical cross-sectional shape at its
proximal end that becomes a flattened oval cross-sec-
tional shape toward its distal end, the vaginal manipula-
tor probe having a rounded tip at its distal end, the
vaginal manipulator probe having a recess proximate its
distal end for accommodating a cervix.

2. The surgical device of claim 1, further comprising:

a robotic arm, wherein the elongated arcuate shaft assem-
bly is removably securable to a robotic arm.

3. The surgical device of claim 1, further comprising:

a disk that is movable along at least one portion of a length
of the vaginal manipulator probe to limit vaginal inser-
tion of the vaginal manipulator probe and/or escape of
insufflation gas.

4. The surgical device of claim 3, further comprising:

a nut that rotates about threads on the vaginal manipulator
probe to limit movement of the disk; and

alocking mechanism to removably secure the nut at one or
more positions along a length of the vaginal manipulator
probe.

5. The surgical device of claim 4, further comprising:

one or more measurement markings disposed along at least
one portion of a length of the vaginal manipulator probe.
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6. The surgical device of claim 1, wherein the vaginal
manipulator probe has a cylindrical cross-sectional shape at
its proximal end that becomes a flattened oval cross-sectional
shape toward its distal end such that the widest portion of the
flattened oval cross-sectional shape is approximately in a
transverse plane when inserted into a vagina.

7. The surgical device of claim 1, wherein the vaginal
manipulator probe includes a surface coloration that contrasts
with tissue.

8. The surgical device of claim 1, wherein the elongated
arcuate shaft assembly includes an insertion tip as the mount-
ing interface at one end, which insertion tip is configured for
insertion into a recess in the proximal end of the vaginal
manipulator probe.

9. The surgical device of claim 1, wherein the vaginal
manipulator probe is straight along its long axis.

10. The surgical device of claim 1, wherein the vaginal
manipulator probe includes at least one curved portion along
its long axis.

11. The surgical device of claim 1, wherein the elongated
arcuate shaft assembly is rotatable relative to the vaginal
manipulator probe.

12. The surgical device of claim 11, wherein the elongated
arcuate shaft assembly is lockable at one or more designated
rotational positions.

13. The surgical device of claim 1, wherein the vaginal
manipulator probe has a slotted recess proximate its distal end
for accommodating a cervix.

14. The surgical device of claim 13, wherein the distal end
of the vaginal manipulator probe having the slotted recess is
rotatable.

15. The surgical device of claim 1, further comprising:

ahandle that is removably couplable to the elongated arcu-

ate shaft assembly.

16. The surgical device of claim 1, wherein the elongated
arcuate shaft assembly includes a handle portion.

17. The surgical device of claim 1, wherein the vaginal
manipulator probe has a smooth, flat, and rounded tip at its
distal end.

18. The surgical device of claim 1, wherein the device is
configured for insertion into a vagina to (i) facilitate surgical
visibility, dissection, and graft placement; (ii) elevate, sup-
port, and expose the pelvic floor and perineal body during
surgical repair; (iii) properly tension repositioned tissue; (iv)
substantially inhibit escape of abdominal insufflation gas via
the vagina during laparoscopy; and (v) provide a backstop
support for placement of sutures.

19. A surgical device comprising:

an elongated arcuate shaft assembly that is includes an

insertion tip at one end; and

a vaginal manipulator probe that includes a recess at its

proximal end to removably receive the insertion tip of
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the elongated arcuate shaft assembly, the vaginal
manipulator probe having a cylindrical cross-sectional
shape at its proximal end that becomes a flattened oval
cross-sectional shape toward its distal end such that the
widest portion of the flattened oval cross-sectional shape
is approximately in a transverse plane when inserted into
a vagina, the vaginal manipulator probe being straight
along its long axis and having a smooth, flat, and
rounded tip at its distal end, the vaginal manipulator
probe having arecess proximate its distal end for accom-
modating a cervix,

wherein the device is configured for insertion into a vagina
to any one of facilitate surgical visibility, dissection, and
graft placement; elevate, support, and expose the pelvic
floor and perineal body during surgical repair; properly
tension repositioned tissue; substantially inhibit escape
of abdominal insufflation gas via the vagina during lap-
aroscopy; and provide a backstop support for placement
of sutures.

20. A surgical device comprising:

an elongated arcuate shaft assembly that is includes an
insertion tip at one end;

a vaginal manipulator probe that includes a recess at its
proximal end to removably receive the insertion tip of
the elongated arcuate shaft assembly to lock the elon-
gated arcuate shaft assembly to the vaginal manipulator
probe at a selected rotational position, the vaginal
manipulator probe having a cylindrical cross-sectional
shape at its proximal end that becomes a flattened oval
cross-sectional shape toward its distal end such that the
widest portion of the flattened oval cross-sectional shape
is approximately in a transverse plane when inserted into
a vagina, the vaginal manipulator probe being straight
along its long axis and having a smooth, flat, and
rounded tip at its distal end, the vaginal manipulator
probe having arecess proximate its distal end for accom-
modating a cervix, and the vaginal manipulator probe
including a surface coloration that contrasts with tissue;
and

ahandle that is removably couplable to the elongated arcu-
ate shaft assembly,

wherein the device is configured for insertion into a vagina
to any one of facilitate surgical visibility, dissection, and
graft placement; elevate, support, and expose the pelvic
floor and perineal body during surgical repair; properly
tension repositioned tissue; substantially inhibit escape
of abdominal insufflation gas via the vagina during lap-
aroscopy; and provide a backstop support for placement
of sutures.
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