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FUNCTIONAL UTERINE MANIPULATOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation-in-part of U.S.
application Ser. No. 14/375,200, which is the National Stage
of International Application No. PCT/US2012/065584, filed
Nov. 16, 2012, which claims the benefit of U.S. Provisional
Application No. 61/592,125, filed Jan. 30, 2012, the disclo-
sures of which are hereby incorporated by reference in their
entirety for all purposes.

BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to uterine
manipulators and methods of using a uterine manipulator for
detaching the uterus and cervix from the vagina.

[0003] Uterine manipulators are conventionally used as
aids in laparoscopic hysterectomies to mobilize and position
the uterus, to providebetter visualization of the vagina and the
cervix for facilitating their separation, and to remove the
uterus after colpotomy is performed. Basic uterine manipu-
lators include a handle, a shaft, an inflatable balloon, and a
cervical stop. The handle is located at one side of the shaft and
the inflatable balloon is located near the tip of the other side of
the shaft. The inflatable balloon is maneuvered into the uterus
in an deflated condition and then inflated (e.g., via saline or
water injected through the shaft) to help stabilize the uterine
manipulator during the procedure and also to help remove the
uterus after is has been separated from the vagina. Once the
uterine manipulator is positioned, the cervical stop can be
adjusted to abut the cervix.

[0004] More complex uterine manipulators include a
handle, a shaft, an inflatable balloon, a cervical cup, and an
occluder. The handle, the shaft, and the inflatable balloon can
have similar functions as described above. The cervical cup
can be fitted around the cervix and pressed inward against the
vaginal fornix in order to provide an observable or palpable
landmark of the incision point for dissecting the cervix and
uterus from the vagina and to physically separate the incision
area from the nearby ureters. Using such complex uterine
manipulators, the incision for detaching the uterus and cervix
from the vagina is executed laparoscopically (e.g., viaa hook
electrode). The occluder, positioned within the vagina when
the uterine manipulator is set, makes continuous radial con-
tact with the vaginal wall in order to maintain pneumoperito-
neum after the incision between the vagina and the cervix has
been made. The occluder may be a silicone cup pushed up the
shaft and pressed into the vagina, or a balloon slid onto the
shaft and inflated so that it presses against the vaginal wall.
[0005] Current uterine manipulators can present drawbacks
in certain situations. For example, cup or balloon type occlud-
ers are in direct contact with the shaft and slid along the shaft
for placement within the vagina. In some cases, this can
inhibit rotation of the shaft when attempting to manipulate the
position of the uterus, for example to make incisions around
the fornix. In other cases, attempting to rotate the shaft can
cause the occluder to slide along the shaft and disengage from
the vaginal wall, resulting in a loss of pneumoperitoneum. In
addition, current uterine manipulators only serve to provide
guidance for detaching the uterus and the cervix from the
vagina via laparoscopic tools.

[0006] Therefore, it would be desirable to have a uterine
manipulator that overcomes these drawbacks.
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SUMMARY OF THE INVENTION

[0007] The present invention provides a uterine manipula-
tor that is operable to detach the uterus and cervix from the
vagina. The uterine manipulator includes an umbrella-like tip
that creates a secure connection between the uterine manipu-
lator and the uterus and cervix. The uterine manipulator also
includes a pneumooccluder that enables rotation of the
manipulator shaft while maintaining pneumoperitoneum.
The uterine manipulator further includes a cutter that travels
in a circle at the junction of the cervix and the vagina, pet-
mitting detachment of the uterus and cervix from the top of
the vagina.

[0008] In accordance with one aspect of the invention, the
uterine manipulator includes a shaft including a first end and
a second end, a handle coupled to the first end, and a tip
assembly coupled to the second end and adapted for insertion
into the uterus. The uterine manipulator also includes a cut-
ting assembly coupled around the shaft and adapted to receive
the cervix when the tip assembly is inserted into the uterus.
The cutting assembly includes a cup portion and a cutter wire.
The cup portion is configured to be positioned at a juncture
between the cervix and the vagina and includes with two
grooves around its circumference. The cutter wire is config-
ured to be positioned between the two grooves around the
circumference of the cup portion when in a stored position,
and then pulled from between the two grooves through tissue
at the juncture to cut the tissue.

[0009] In accordance with another aspect of the invention,
a method of performing a hysterectomy on a patient is pro-
vided. Using a uterine manipulator including a cutting assem-
bly with a cup portion and a cutter wire positioned around a
circumference of the cup portion, the method includes insert-
ing the uterine manipulator into the vagina until the cup
portion reaches a juncture between the patient’s vagina and
the patient’s cervix, piercing tissue at the juncture with the
cutter wire, and grasping the cutter wire with a laparoscopic
instrument. The method also includes cutting the tissue by
pulling the cutter wire out from the cup portion with the
laparoscopic instrument until the cutter wire is completely
removed from the cup portion, and receiving the cutter wire
within the laparoscopic instrument as the cutter wire is pulled
from the cup portion.

[0010] The foregoing and other advantages of the invention
will appear from the following description. In the description,
reference is made to the accompanying drawings which form
a part hereof, and in which there is shown by way of illustra-
tion a preferred embodiment of the invention. Such embodi-
ment does not necessarily represent the full scope of the
invention, however, and reference is made therefore to the
claims and herein for interpreting the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1isaperspective view of a uterine manipulator
according to the present invention.

[0012] FIG. 2 is another perspective view of the uterine
manipulator of FIG. 1.

[0013] FIG. 3isanexploded perspective view of the uterine
manipulator of FIG.

[0014] FIGS. 4A and 4B are partial side views of a handle

and a tip assembly, respectively, of the uterine manipulator of
FIG. 1.
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[0015] FIGS.5A and 5B are additional partial side views of
the handle and the tip assembly, respectively, of the uterine
manipulator of FIG. 1.

[0016] FIGS. 6A-6C are side views of the uterine manipu-
lator of FIG. 1 in different pivoting positions.

[0017] FIGS. 7A-7D are side and front views of the handle
assembly of the uterine manipulator of FIG. 1 in different
pivoting positions.

[0018] FIGS. 8A and 8B are side views of the uterine
manipulator of FIG. 1 in a retracted position and an expanded
position, respectively.

[0019] FIGS. 9A and 9B are perspective views of a cutting
assembly and a backstop, respectively, of the uterine manipu-
lator of FIG. 1.

[0020] FIGS. 10A and 10B are side views of the cutting
assembly and an electrical connector assembly, respectively,
of the uterine manipulator of FIG. 1.

[0021] FIG. 11 is a perspective view of a pneumooccluder
of the uterine manipulator of FIG. 1.

[0022] FIGS. 12A-12D are cross-sectional views of a pel-
vic cavity and the uterine manipulator of FIG. 1.

[0023] FIG. 13 is a perspective view of a manipulator, cup,
and cutting assembly in accordance with the present inven-
tion.

[0024] FIG. 14 is a series of views showing use of the
cutting assembly of FIG. 13 in accordance with the present
invention.

[0025] FIGS. 15A-15B are side views of a uterine manipu-
lator according to another aspect of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0026] FIGS.1 and 2 illustrate a functional uterine manipu-
lator 10, according to the invention, for use in vaginal hyster-
ectomies, laparoscopically assisted vaginal hysterectomies,
and/or other pelvic procedures. The uterine manipulator 10
caninclude ahandle 12, a shaft 14, atip assembly 16, a cutting
assembly 18, a pneumooccluder 20, and an electrical connec-
tor assembly 22. During use, the uterine manipulator 10 can
be inserted into a patient’s vagina 110, as shown in FIG. 124,
and then guided past the cervix 112 and into the uterus 114, as
shown in FIG. 12B, using the handle 12. More specifically, as
shown in FIGS. 12B and 12C, when the uterine manipulator
10 is inserted, the tip assembly 16 can be positioned in the
uterus 114, the cutting assembly 18 can be positioned adja-
cent to the vaginal fornix 118 and can press against the cervix
112, and the pneumooccluder 20 can be positioned inside the
vagina 110.

[0027] As shown in FIG. 3, the tip assembly 16 can include
an expausion tip 24, a tip shaft 26, expansion elements 28, an
abutment 30, and a tip housing 32, and the handle 12 can
include a handle housing 34, an expansion actuator 36, a cap
38, a hinge 40, hinge pins 42, and a pivoting element 44. The
shaft 14 can be coupled to the tip assembly 16 via the tip
housing 32, and can be coupled to the handle 12 via the
pivoting element 44. The tip assembly 16 can also be coupled
to the handle 12 via connectors 46. As shown in FIGS. 4A and
4B, the connectors 46 can be routed from inside the handle
housing 34, through the shaft 14, and coupled to the tip
housing 32. In addition, as shown in FIGS. 3, 5A and 5B,
expansion connectors can be coupled to the expansion actua-
tor 36, routed from inside the handle housing 34 through the
shaft 14 and coupled to the expansion tip 24 for actuating the
tip assembly 16, as further described below. In some imple-
mentations of the present invention, some or all of the com-

Dec. 4, 2014

ponents of the uterine manipulator 10 can be disposable. In
addition, in some implementations, some or all of the com-
ponents may be removable from one another, for example, so
that disposable components can be uncoupled from perma-
nent components and replaced with new disposable compo-
nents.

[0028] As shown in FIGS. 6A-6C, the tip assembly 16, the
shaft 14, and the handle 12 can be pivotable relative to each
other at two separate pivot points 50, 52. The first pivot point
50 and the second pivot point 52 can facilitate insertion of the
uterine manipulator 10 into the uterus 114 and can also facili-
tate repositioning of the uterus 114 during the hysterectomy.
The first pivot point 50 can be located at the connection
between the tip housing 32 and the shaft 14. For example, as
shown in FIGS. 4B and 5B, the end 54 of the tip housing 32
can be positioned between end components 56 of the shaft 14
so that through holes 58 in each component 54, 56 are aligned,
and a pin 60 can be routed through the through holes 58 to
permit a pivotable connection. The second pivot point 52 can
be located at the connection between the shaft 14 and the
handle 12. For example, as shown in FIGS. 4A, 5A, and
7A-7D, the shaft 14 can be fixed to the pivoting element 44
(e.g., via a pin 60 and through hole 58 connection) and the
pivoting element 44 can be pivotable about the hinge 40
within the handle housing 34. More specifically, the hinge
pins 42 can extend through the handle housing 34, the hinge
40, and a track 62 of the pivoting element 44, as best shown in
FIG. 7D. The track 62 can be ribbed so that the pivoting
element 44 cannot freely slide within it. Rather, the pivoting
element 44 can be substantially fixed at specific points along
the ribbed track 62 and only adjusted by applying an amount
of force. This can prevent unwanted movement of the second
pivot point 52 unless a deliberate force is applied.

[0029] In some implementations of the present invention,
an additional mechanism (for example, in the handle 12), can
be used to control both pivot points 50, 52. For example, if the
additional mechanism is actuated in a first direction, both
pivot points 50, 52 can be locked in place. If the additional
mechanism is actuated in a second direction, both pivot points
50, 52 can be unlocked and maneuverable. In addition, in
some implementations of the invention, the shaft 14 can be
constructed of a non-rigid, flexible material to facilitate inser-
tion of the uterine manipulator 10 into the uterus 114.
[0030] The tip assembly 16 can act as an umbrella-like
expansion component capable of being adjusted between a
retracted position and an expanded position. As a result, the
tip assembly 16 can replace conventional intra-uterine bal-
loon elements. The tip assembly 16 can be situated into the
retracted position, as shown in FIGS. 8 A and 12B, to facilitate
insertion into the uterus 114 (e.g., until the abutment 30
reaches the cervix 112). Once inserted into the uterus 114, the
tip assembly 16 can be deployed into the expanded position,
as shown in FIGS. 8B and 12C, to facilitate a secure connec-
tion between the uterine manipulator 10 and the uterus 114
and cervix 112.

[0031] The expansion elements 28 can be spring-like ele-
ments capable of being in compression (e.g., shortened in
length) and in tension (e.g., lengthened). Generally, pulling
the expansion actuator 36 away from the handle housing 34
causes the expansion elements 28 to compress and expand
outward circumferentially, situating the tip assembly 16 into
the expanded position. Pushing the expansion actuator 36
back into the handle housing 34 causes the expansion ele-
ments 28 to retract back into tension and lengthen, situating
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the tip assembly 16 into the retracted position. Alternatively,
the expansion actuator 36 can be twisted or rotated, rather
than pulled and pushed from the handle housing 34, to adjust
the expansion elements 28.

[0032] More specifically, when assembled, as shown in
FIGS. 4B and 5B, the expansion tip 24 can slide into the tip
shaft 26 until an end stop 64 of the expansion tip 24 reaches
the end 66 of the tip shaft 26. The expansion elements 28 can
fit over the tip shaft 26 until a first end 68 of the expansion
elements 28 reaches the end 66 of the tip shaft 26. Both the
expansion tip 24 and the tip shaft 26 can be slid into the tip
housing 32, while the second end 70 of the expansion ele-
ments 28 can rest against an outer edge 72 of the tip housing
32. Pulling the expansion actuator 36 outward from the
handle housing 34 causes the expansion connectors 48 to pull
the expansion tip 24, and the tip shaft 26, further into the tip
housing 32. Because the expansion elements 28 rest against
the edge 72 of the tip housing 32, they are compressed (i.e.,
shortened in length) when the expansion tip 24 and the tip
shaft 26 are forced into the tip housing 32. Shortening of the
expansion elements 28 causes them to expand in their circum-
ferential direction, therefore situating the tip assembly 16 into
the expanded position. In the reverse, pressing the expansion
actuator 36 back into the housing releases the pulling tension
of the expansion connectors 48 on the expansion tip 24. The
expansion elements 28 can be in a resting state when in
tension and thus, without the pulling tension by the expansion
connectors 48, the expansion elements 28 will revert back to
their resting, retracted state, thereby pulling the expansion tip
24 and the tip shaft 26 back out from the tip housing 32 and
situating the tip assembly 16 into the retracted position.

[0033] Referring back to FIGS. 1 and 2, the cutting assem-
bly 18 can be slid over the shaft 14 and can be rotatable about
the shaft 14. The cutting assembly 18 can include a backstop
74, a tube 76, a cutting handle 78, fasteners 80, and a spring
81. The backstop 74 can be positioned at a first end of the tube
76 and the cutting handle 78 can be positioned at a second,
opposite end of the tube 76. The tube 76 can be slid over the
shaft 14 and the cutting handle 78 can help maneuver the
cutting assembly 18 along and/or around the shaft 14. The
fasteners 80 can help fix the cutting assembly 18 in place
along the shaft 14. The backstop 74 can receive the cervix 112
and come in contact with the vaginal fornix 118 when the
uterine manipulator 10 is in position. The backstop can then
be maneuvered in a circular manner to cut around the cervix
112 for detaching the cervix 112 and the uterus 114 from the
vagina 110, as shown in FIG. 12D. More specifically, as
shown in FIGS. 10A and 10B, the backstop 74 can include a
round cup portion 82 and a cutter 84 extending outward from
the cup portion 82. During use, the cutting assembly 18 can be
pressed up against the abutment 30 of the tip assembly 16 so
that the cup portion 82 extends past the abutment 30 and
engages the fornix, stretching and forcing the fornix upward
and away from the ureters. The cutter 84 can pierce through
the tissue of the fornix, transecting the uterus 114 and the
cervix 112 from the top of the vagina 110.

[0034] The cutting assembly 18 can be rotated about the
shaft 14 (e.g., by the cutting handle 78), allowing the cutter 84
to travel in a circle at the junction of the cervix 112 and the
vagina 110 and permitting complete transection of the uterus
114 and the cervix 112 from the vagina 110. The spring 81 can
help distribute rotational forces evenly across the tube 76
when the cutting assembly 18 is rotated, for example, to
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prevent the tube 76 from breaking due to excess torque con-
centrated along one portion of the tube 76.

[0035] The electrical connector assembly 22 can advance
the cutter 84 outward from the cup portion 82 to achieve the
detachment procedure described above, and can retract the
cutter 84 inward to facilitate insertion of the uterine manipu-
lator 10 into the uterus 114 without piercing the vaginal walls
120 prior to proper positioning of the uterine manipulator 10.
In addition, the electrical connector assembly 22 can provide
an electrical connection between the cutter 84 and an electro-
surgical unit (not shown) in order to provide hemostasis dur-
ing the detachment procedure. The electrical connector
assembly 22 can include a handle 94, a cap 96, a button 98,
tubing 100, 102, and electrical connectors 104, 106. On one
end of the electrical connector assembly 22 (i.e., adjacent to
the cap 96), the tubing 100 and the electrical connectors 104
can be routed to the electrosurgical unit. On the other end of
the electrical connector assembly 22, the tubing 102 and the
electrical connectors 106 can be routed to the cutter 84. The
electrical connectors 104, 106 can be electrically connected
through the button 98 so that current can be routed from the
electrosurgical unit to the cutter 84. Also, the electrical con-
nectors 106 can be coupled to the cutter 84 and the button 98
so that pressing the button 98 forward and backward causes
the cutter 84 to extend and retract, respectively.

[0036] Referring to FIG. 11, the pneumooccluder 20 can
include a balloon 86, a filling tube 88, and a bearing 90. The
bearing 90 can be in contact with the tube 76 of the cutting
assembly 18, and the balloon 86 can be positioned around the
bearing 90. As shown in FIG. 11, the bearing 90 can include
an outer groove 92 to allow passage of the electrical connector
assembly tubing. During use, the pneumooccluder 20 can be
positioned within the vagina 110 when the uterine manipula-
tor 10 is set within the uterus 114. Once in position, the
balloon 86 can be inflated via the filling tube 88 (e.g., with air,
water, saline, or another fluid) in order to seal the distal
vaginal cavity 122 from the proximal vaginal cavity 124. This
can help maintain pneumoperitoneum once the incision has
been made between the vagina 110 and the cervix 112 (i.e.,
causing the proximal vaginal cavity 124 to be in fluid com-
munication with the abdominal cavity). As a result of the
bearing 90, the shaft 14 and/or the cutting assembly tube 76
can be rotated without requiring rotation of the balloon 86.
Because the balloon 86 can be set in place and does not need
to be rotated when the shaft 14 or the cutting assembly 18 is
rotated, the risk of losing pneumoperitoneum is greatly
reduced.

[0037] Thus, the uterine manipulator 10 can be inserted into
a patient’s vagina 110 while in the retracted position, as
shown in FIG. 12A. The uterine manipulator 10 can then be
further guided through the vagina 110, past the cervix 112,
and into the uterus 114, while still in the retracted position, as
shown in FIG. 12B. Once set in the uterus 114, the uterine
manipulator 10 can be situated into the expanded position, as
shown in FIG. 12C, in order to facilitate a secure connection
between the uterine manipulator 10 and the uterus 114. In
addition, once the uterine manipulator 10 is set within the
uterus 114, the pneumooccluder 20 can contact the vaginal
wall 120 in order to seal the uterus 114 from the outside
environment and the backstop 74 can abut the vaginal fornix
118, causing it to stretch upward. Once the uterine manipu-
lator 10 is situated into the expanded position, the cutter 84
can be extended and the cutting handle 78 can be rotated in
order to transect the uterus 114 and the cervix 112 from the
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top of the vagina 110. The uterine manipulator 10 of the
present invention and its above-described procedures can
thus eliminate the need for a colpotomy incision via laparo-
scopic tools, as is required in conventional laparoscopically
assisted vaginal hysterectomies.

[0038] Embodiments of the invention may include any
combination of one or more of the above-described compo-
nents and/or other conventional uterine manipulator compo-
nents. The above-described components, such as the cutting
assembly 18, the tip assembly 16, and the pneumooccluder 20
can function independent from one another and therefore can
be individually incorporated into a uterine manipulator with
or without the other components. For example, it may be
preferable to include the pneumooccluder 20 as described
above with a conventional uterine manipulator to best execute
a specific pelvic procedure.

[0039] For example, referring to FIG. 13, a cutting assem-
bly 200 is illustrated. The cutting assembly 200 may be used
with the functional uterine manipulator 10 of the preceding
figures or may be used with other systems. The cutting assem-
bly 200 includes a cup portion 202 and an expansion tip 204
extending therethrough. As illustrated, the expansion tip 204
may be a balloon-type design or other configurations, such as
described above. Associated with the cup portion 202 is a
cutter or cutter wire 206. The cup portion 202 is designed to
engage the cervix 112, such as previously described. The
cutter 206 is formed as a narrow wire, with a looped tip,
embedded between two grooves 208, 210 on the cup portion
202 (that is, around the circumference ofthe cup portion 202).

[0040] FIGS. 15A-15B illustrate another uterine manipu-
lator 300. The uterine manipulator 300 can include a handle
312, a shaft 314, a tip assembly 316, and a cutting assembly
318. Unless otherwise stated, the elements of the uterine
manipulator 300 can be similar in function and structure to
those of the above-described uterine manipulator 100 of the
previous figures. Also, the uterine manipulator 300 can incor-
porate any of the above-described elements of the previous
figures. For example, the tip assembly 316 can include an
expansion tip 324, a tip shaft 326, umbrella-like expansion
elements 328, an abutment 330, and a tip housing 332. The
handle 312 can include a handle housing 334 and an expan-
sion actuator 336. Twisting or rotating the expansion actuator
336 in a first direction causes the expansion elements 328 to
compress and expand outward circumferentially, situating the
tip assembly 316 into the expanded position. Twisting or
rotating the expansion actuator 336 in a second, opposite
direction causes the expansion elements 328 to retract back
into tension and lengthen, situating the tip assembly 316 into
the retracted position.

[0041] The cutting assembly 318 can be rotatable about the
shaft 314. More specifically, as shown in FIGS. 15A-15B, the
uterine manipulator 300 can include a flexible shaft portion
315 along which the cutting assembly 318 can be slid laterally
and/or rotated for proper positioning or operation. The cutting
assembly 318 can include a cup portion 382 and a cutter or
cutter wire 384. Similar to the cutter 206 of FIG. 13, the cutter
384 can be formed as a narrow wire, with a looped tip 383,
embedded between grooves (not shown) on the cup portion
382. In addition, the cup portion 382 can include a projection
385 to assist an operator in locating the cutter 384 during an
operation, to help shield the cutter 384 during insertion of the
uterine manipulator 300, and/or to help push the cutter 384
through the vaginal tissue.
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[0042] Referring to FIG. 14, the cutter 206 (or the cutter
384) is preset in a stored position 212 between the grooves
208, 210 (for example, when the uterine manipulator 100/300
is being inserted into a patient’s uterus 114). The cutter wire
may be secured between the grooves 208, 210 by small, thin
bridges (not shown) around the edge of the cup portion 202,
with the looped tip of the cutter 206 extending outward from
the grooves 208, 210 at a 12 o’clock position. The bridges
may be thin enough that they can be easily broken by pulling
the cutter 206 against the bridges with sufficient force. The
cutter 206 is designed to move from the stored position 212 to
an extended position 214 where the cutter 206 may be pushed
through the top of the vagina (for example, with the help of the
projection 383 of cup portion 382) after the cup portion 202
has been positioned at a juncture between the cervix 112 and
the vagina 110 (for example, the vaginal fornix 118). In a
further extended position 216, the cutter 206 can be pulled in
by a laparoscopic instrument 218, or “wand,” that is intro-
duced laparoscopically.

[0043] The instrument 218 includes a trocar 220 that
extends through the skin 222 to present a handle 224 to a
clinician. The instrument 218 also includes a small grasper
217 at its proximal end that can grasp or engage with the
looped tip of the cutter 206. Using the handle 224, the instru-
ment 218 is directed around the cup portion 202 and, as a
result, pulls the cutter 206 at position 226. As the cutter 206
makes contact with tissue at the juncture of the vagina 110 and
cervix 112, the tissue is cut, thus separating the vagina 110
from the cervix 112 and uterus 114. At a final position 228, for
example, once the cutter 206 has been pulled around the
circumference of the cup portion 202, the cutter 206 can be
separated from the cup portion 202. The laparoscopic instru-
ment, with the entire cutter 206, can then be removed through
a laparoscopic port at the skin 222.

[0044] The inner groove 210 of the cup portion 202 may be
taller than the outer groove 208 to prevent the cutter 206 from
being pulled inward (instead of upward or outward) as the
instrument 218 pulls the cutter 206. In addition, the laparo-
scopic instrument 218 can include an outer insulation cover
219 that is pushed forward while the cutter 206 is pulled out
of the grooves 208, 210. That is, the cutter 206 is pulled into
or received in the laparoscopic instrument 218 so that the
cutter 206 is covered by the laparoscopic instrument 218
during operation, thereby enhancing safety given that the
cutting wire or blade (which may be carrying electrical cur-
rent, as described below) is not exposed at any given time.

[0045] The cutter 206 can either cut the vagina “cold”
(without electrical current) or with an electrical current, based
on surgeon preference. For example, a distal end of the lap-
aroscopic instrument 218 can connect to an electrosurgical
unit (not shown) or electrical connector assembly, which may
conduct monopolar or bipolar current. Accordingly, once the
laparoscopic instrument 218 grasps the cutter 206, current is
passed through the instrument 218 and to the cutter wire 206.
Different operations can be conducted based on monopolar or
bipolar configurations. For example, in a monopolar configu-
ration, the cutter 206 can be pulled out of the cup portion 202
along its entire circumference and removed via the laparo-
scopic instrument 218 (as described above with reference to
FIG. 14) while the cup portion 202 remains fixed to a shaft
(such as shaft 14 or 314). More specifically, the cup portion
202 is not rotated about the shaft during this operation. Power
during monopolar operation may be relatively high, such as
about 100 watts.
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[0046] In another example, in a bipolar configuration, the
cutter 206 may be a shorter wire, such as about 2 centimeters
(cm) to about 3 cm. The cutter 206 can be pulled through the
vaginal tissue by the laparoscopic instrument 218, remaining
atthe 12 o’clock position, and then the cup portion 202 can be
rotated about the shaft as the cutter 206 is held in place. One
pole of the bipolar current can be through the laparoscopic
instrument 218 (connected to the cutter wire 206) and the
other pole can be through the cup portion 202.

[0047] Inyetanother example, the shorter cutter 206 can be
held between the grooves 208, 210 by a small ball (not shown)
at a distal end of the cutter 206. The ball can help the cutter
206 slide around the circumference of the cup portion 202 but
also prevents the entire cutter 206 from being pulled out from
between the grooves 208, 210 as the laparoscopic instrument
218 pulls the cutter 206. Once the cutter 206 has traversed the
entire circumference of the cup portion 202, a break or open-
ing (not shown) between the grooves 208, 210 can allow the
ball to be pulled out from the cup portion 202 and into the
laparoscopic instrument 218 for removal. This ball configu-
ration can be used with bipolar or monopolar applications. In
bipolar applications, a small metal lining inside of the
grooves 208, 210 can electrically connect the cup portion 202
to the ball (which is electrically connected to the laparoscopic
instrument 218).

[0048] In addition, the uterine manipulator 10, 300 of the
present invention, or at least one or more components of the
uterine manipulator 10, 300 can be used with orifice-assisted
small incision surgeries (OASIS). In such surgeries, instru-
mentation may be inserted through a patient’s belly button as
well as the patient’s vagina 110. This method decouples the
optical axis (e.g., of a laparoscope inserted through the belly
button) from the operative axis (e.g., of a surgical tool inserted
through the vagina 110). In some implementations, the uter-
ine manipulator 10, 300 can include an extension tool to assist
with OASIS procedures.

[0049] Thepresent invention has been described in terms of
one or more preferred embodiments, and it should be appre-
ciated that many equivalents, alternatives, variations, and
modifications, aside from those expressly stated, are possible
and within the scope of the invention.

1. A uterine manipulator adapted for insertion into a uterus
for stabilizing and repositioning the uterus during a hysterec-
tomy, where the uterus and cervix are detached from the
vagina, the uterine manipulator comprising:

a shaft including a first end and a second end;

ahandle coupled to the first end;

a tip assembly coupled to the second end and adapted for

insertion into the uterus;

acutting assembly coupled around the shaft and adapted to

receive the cervix when the tip assembly is inserted into

the uterus, the cutting assembly including:

a cup portion including two grooves around a circum-
ference of the cup portion, the cup portion configured
to be positioned at a juncture between the cervix and
the vagina, and

a cutter wire configured to be positioned between the
two grooves around the circumference of the cup por-
tion when in a stored position, then pulled from
between the two grooves through tissue at the juncture
to cut the tissue.

2. The uterine manipulator of claim 1, wherein the cutter
wire includes a looped tip configured to engage a laparo-
scopic instrument.
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3. The uterine manipulator of claim 2, wherein the looped
tip is configured to extend outward from between the two
grooves when in the stored position.

4. The uterine manipulator of claim 1, wherein the cup
portion is rotatable about the shaft.

5. The uterine manipulator of claim 1, wherein the cup
portion includes bridges across the grooves to secure the
cutter wire in the stored position.

6. The uterine manipulator of claim 1 further comprising an
electrical connector assembly operable to provide electrical
current to the cup portion.

7. The uterine manipulator of claim 6, wherein the electri-
cal connector assembly is configured to provide one or
monopolar current and bipolar current.

8. The uterine manipulator of claim 1, wherein the cup
portion includes a projection that initially pushes the cutter
wire through the tissue when the cup portion is positioned at
the juncture between the cervix and the vagina.

9. The uterine manipulator of claim 1, wherein the two
grooves include an inner groove and an outer groove, wherein
the inner groove extends further upward than the outer groove
to force the cutter wire upward rather than inward when the
cutter wire is pulled from between the two grooves.

10. The uterine manipulator of claim 1, wherein a length of
the cutter wire is about 2 centimeters to about 3 centimeters.

11. The uterine manipulator of claim 1, wherein the cutter
wire includes a ball along a first end, wherein the ball is
configured to slide between the two grooves.

12. The uterine manipulator of claim 11, wherein the cup
portion includes metal lining between the two grooves to
enable electrical connection between the cup portion and the
ball.

13. The uterine manipulator of claim 11, wherein the cup
portion includes a break between the two grooves, the break
being large enough to permit the ball to be removed from
between the two grooves.

14. The uterine manipulator of claim 1 and further com-
prising a laparoscopic instrument configured to engage the
cutter wire.

15. The uterine manipulator of claim 14 and further com-
prising an electrical connector assembly operable to provide
electrical current to cutter wire through the laparoscopic
instrument.

16. The uterine manipulator of claim 14, wherein the lap-
aroscopic instrument includes a grasper configured to grasp
the cutter wire.

17. The uterine manipulator of claim 14, wherein the lap-
aroscopic instrument includes an outer insulation cover con-
figured to receive the cutter wire as it is pulled through the
tissue.

18. The uterine manipulator of claim 14, wherein the lap-
aroscopic instrument is configured to pull the cutter wire from
the cup portion as the cup portion remains fixed on the shaft.

19. The uterine manipulator of claim 14, wherein the lap-
aroscopic instrument is configured to hold the cutter wire as
the cup portion is rotated around the shaft.

20. A method of performing a hysterectomy on a patient
with a uterine manipulator including a cutting assembly with
a cup portion and a cutter wire positioned around a circum-
ference of the cup portion, the method comprising the steps
of:

inserting the uterine manipulator into the vagina until the

cup portion reaches a juncture between the patient’s
vagina and the patient’s cervix;
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piercing tissue at the juncture with the cutter wire;
grasping the cutter wire with a laparoscopic instrument;
cutting the tissue by pulling the cutter wire out from the cup
portion with the laparoscopic instrument until the cutter
wire is completely removed from the cup portion; and
receiving the cutter wire within the laparoscopic instru-
ment as the cutter wire is pulled from the cup portion.

® 0% % % %
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