US 20170135727A1

a9y United States

12y Patent Application Publication (o) Pub. No.: US 2017/0135727 Al

Singh et al.

43) Pub. Date; May 18, 2017

(54) GENERAL UTERINE MANIPULATOR AND Publication Classification
SYSTEM (51) Int. ClL
(71)  Applicants:Jiwan Steven Singh, Woodvale (AU); ﬁzg ;;;‘0’; (58828})
Jai Singh, Woodvale (AU) ( 0
(52) US.CL
(72) Inventors: Jiwan Steven Singh, Woodvale (AU); CPC ... A6IB 17/4241 (2013.01); A61B 17/00234
Jai Singh, Woodvale (AU) (2013.01); A61B 2017/4216 (2013.01)
(57) ABSTRACT
(21) Appl. No.: 15/246,140 ) ) ]
A general uterine manipulator 10 incorporates an elongated
- hollow tube 12 defining an internal passage 14. Tube 12 has
(22) Tiled: Aug. 24, 2016 opposite first and second ends 16 and 18, formed with
internal threads T1 and T2; and a smooth continuous outer
Related U.S. Application Data surface 20 of constant outer diameter. A first fitting com-
(63) Continuation of application No. 14/007.820, filed on prising a tail screw 22 is screwed into thread T1 and a second
Oct. 31. 2013. now Pat. No. 9.451 985 ’ filed as fitting cervical screw 24 is screwed in thread T2. An inner
a iicati,on Noj PCT/ AU.201 2/'00(’)332’ on’ Mar. 30 manipulator rod 26 extends through the first fitting 22, tube
21())11)2 ’ T 12, and second fitting 24. A range of alternate first and
' second fitting is provided. A forceps holder 70 is attachable
(60) Provisional application No. 61/472,705, filed on Apr. to the tube 12 between ends 16 and 18. The manipulator 10
7, 2011. may also support a cervical funnel 90 and a plug 92.
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GENERAL UTERINE MANIPULATOR AND
SYSTEM

INCORPORATION BY REFERENCE TO ANY
PRIORITY APPLICATIONS

[0001] This application is a Continuation of U.S. Patent
Application Ser. No. 14/007,820, titled GENERAI UTER-
INE MANIPULATOR AND SYSTEM, filed Oct. 31, 2013,
which is a National Stage of PCT Application No. PCT/
AU2012/000332, titled GENERAL UTERINE MANIPU-
LATOR AND SYSTEM, filed Mar. 30, 2012, which claims
the benefit of U.S. Provisional Patent Application Ser. No.
61/472,705, titled GENERAL UTERINE MANIPULATOR
AND SYSTEM, filed Apr. 7, 2011. Each of the foregoing
applications is hereby incorporated by reference herein in its
entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to a general uterine
manipulator and system which may be used in general
surgery, gynaecological or non-surgical procedures.

BACKGROUND OF THE INVENTION

[0003] The present inventor has invented numerous medi-
cal instruments which are currently in use in surgical and
non-surgical procedures. One such instrument is described
in International publication no. WO 2008/074054 which is
used in various procedures including total laparoscopic
hysterectomy. The instrument described in this publication
comprises a tube provided with an integral funnel at one end
and through which a uterine cannula can be inserted. Both
the tube and the cannula are provided with longitudinal slots
or cut outs that aid in visualising the rotational position of a
distal end of the instrument when inserted into the vagina
and also aid in gripping of the instrument.

[0004] The success and efficacy of the above described
and other instruments developed by the present inventor
together with the need for improved and more versatile
instruments have lead to the present invention.

SUMMARY OF THE INVENTION

[0005] According to one aspect of the present invention
there is provided a general uterine manipulator comprising:
[0006] an elongated hollow tube defining an internal pas-
sage and having opposite first and second ends;

[0007] asmooth continuous outer surface of constant outer
diameter extending between the first and second ends; and,
[0008] internal first and second screw threads formed in
the elongated hollow tube, the first screw thread being
formed at the first end and the second screw thread being
formed at the second end.

[0009] The general uterine manipulator may comprise a
first fitting having a screw thread arranged to engage the first
screw thread, the first fitting also having an axial through
hole and configured to receive an inner manipulator shaft.
[0010] In some embodiments the first fitting is configured
to apply increasing clamping force on a received inner
manipulator when the first fitting a screw further into the first
end.

[0011] The general uterine manipulator may comprise a
hydrotubation port in fluid communication with the internal
passage wherein a fluid injected into or through the hydro-
tubation port is able to flow into the internal passage.
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[0012] In some embodiments the hydrotubation port is
formed in the elongated hollow tube at a location near the
first end and beyond the first screw thread.

[0013] In some embodiments the hydrotubation port is
formed in the first fitting and is in fluid communication with
the axial through hole.

[0014] The axial through hole may comprise a first length
which opens onto an end of the first fitting distant the screw
thread of the first fitting, and a second contiguous length
wherein the first length has a first internal diameter and the
second length has a second internal diameter which is
greater than the first internal diameter; and wherein the
hydrotubation port opens onto the second length of the axial
through hole.

[0015] The general uterine manipulator may comprise a
second fitting having a threaded portion provided with a
screw thread configured to engage the second internal thread
on the elongated hollow tube and a body portion extending
co-linearly from the threaded portion.

[0016] In some embodiments the body portion comprises
a tubular member which is open at one end distal the
threaded portion and is closed at an end near to the threaded
portion to form a cavity.

[0017] In some embodiments the tubular member com-
prises a circumferential wall and at least one internal pas-
sage formed in the circumferential wall, the or each internal
passage opening onto axially opposite ends of the circum-
ferential wall.

[0018] In some embodiments the body portion comprises
a conically shaped portion with decreasing outer diameter in
a taper direction being away from the threaded portion and
wherein the conically shaped portion is provided with an
external coarse screw thread.

[0019] In some embodiments the second fitting is pro-
vided with an axial through hole.

[0020] The general uterine manipulator may comprise an
inner manipulator shaft, the shaft capable of being received
in the axial through hole of the first fitting and the axial
through hole of the second fitting and extending through the
internal passage.

[0021] In some embodiments a crest of the coarse screw
thread is provided with a flattened surface wherein a line on
the flattened surface is inclined relative to a central axis of
the coarse screw thread in the taper direction.

[0022] In some embodiments the coarse screw thread is a
ball screw thread.

[0023] In some embodiments the general uterine manipu-
lator comprising a forceps holder supported on the elongated
hollow tube and configured to be releasably lockable in a
plurality of positions along the elongated hollow tube.

[0024] Insome embodiments the forceps holder comprises
a first component seated on the elongated hollow tube and
provided with a detent for gripping a finger hole of the
forceps.

[0025] Insome embodiments the forceps holder comprises
a locking nut engagable with the first component and
arranged to releasably lock the first component in a fixed
position along the elongated hollow tube when rotated in a
first direction, and to release the second component to allow
sliding motion along the elongated hollow tube when rotated
in an opposite direction.
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[0026] 1In asecond aspect there is provided general uterine
manipulator comprising:

[0027] an elongated hollow tube defining an internal pas-
sage and having opposite first and second ends;

[0028] asmooth continuous outer surface of constant outer
diameter extending between the first and second ends;
[0029] internal first and second screw threads formed in
the elongated hollow tube, the first screw thread being
formed at the first end and the second screw thread being
formed at the second end

[0030] a first fitting having a screw thread arranged to
engage the first screw thread, the first fitting also having an
axial through hole;

[0031] asecond fitting having a threaded portion provided
with a screw thread configured to engage the second internal
thread on the elongated hollow tube and a body portion
extending co-linearly from the threaded portion; and,
[0032] an inner manipulator shaft arranged to extend
through the axial through hole, the internal passage and the
second fitting, the inner manipulator shaft having one end
which is bent and protrudes from the second fitting.
[0033] Inoneembodiment the general uterine manipulator
comptrises a resistance mechanism enabling the axial and
rotational position of the inner manipulator shaft to substan-
tially held in the absence of adjustment by a user of the
manipulator.

[0034] Inoneembodiment the resistance mechanism com-
prises clamp shells incorporated in the first fitting.

[0035] Inoneembodiment the resistance mechanism com-
prises a bend in a portion of the inner manipulator shaft
within the internal passage the bend being to an extent that
the inner manipulator shaft bears against an inside surface of
the tube.

[0036] Inoneembodiment the general uterine manipulator
comprises a hydrotubation port formed in the first fitting and
in fluid communication with the axial through hole wherein
a fluid injected into or through the hydrotubation port is able
to flow into the internal passage. In this embodiment the
axial through hole comprises a first length which opens onto
an end of the first fitting distant the screw thread of the first
fitting, and a second contiguous length wherein the first
length has a first internal diameter and the second length has
a second internal diameter which is greater than the first
internal diameter; and the hydrotubation port opens onto the
second length of the axial through hole.

[0037] In one embodiment the second fitting comprises a
threaded portion provided with a screw thread configured to
engage the second internal thread on the elongated hollow
tube and a body portion extending co-linearly from the
threaded portion, the body portion having a frusto-conical
shape with decreasing outer diameter in a direction away
from the threaded portion and on which is provided an
external coarse screw thread.

[0038] Inone embodiment the general uterine manipulator
comprises a forceps holder supported on the elongated
hollow tube and configured to be releasably lockable in a
plurality of positions along the elongated hollow tube.
[0039] In one embodiment the forceps holder comprises a
first component seated on the elongated hollow tube and
provided with a detent for gripping a handle of the forceps.
[0040] In one embodiment the forceps holder comprises a
locking nut engagable with the first component and arranged
to releasably lock the first component in a fixed position
along the elongated hollow tube when rotated in a first
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direction, and to release the second component to allow
sliding motion along the elongated hollow tube when rotated
in an opposite direction.

[0041] Inoneembodiment the general uterine manipulator
comprises a cervical funnel mounted on the tube.

[0042] In a third aspect there is provided a general uterine
manipulator system comprising:

[0043] an elongated hollow tube defining an internal pas-
sage and having opposite first and second ends;

[0044] asmooth continuous outer surface of constant outer
diameter extending between the first and second ends;
[0045] internal first and second screw threads formed in
the elongated hollow tube, the first screw thread being
formed at the first end and the second screw thread being
formed at the second end

[0046] at least one first fitting the or each first fitting
having a screw thread arranged to engage the first screw
thread, the first fitting also having an axial through hole;
[0047] at least one second fitting the or each second fitting
having a threaded portion provided with a screw thread
configured to engage the second internal thread on the
elongated hollow tube and a body portion extending co-
linearly from the threaded portion;

[0048] wherein the at least one first fitting comprises one
or both of: (a) a clamping first fitting configured to apply
increasing clamping force on a received inner manipulator
when the first fitting a screw further into the first end; and (b)
a hydrotubation first fitting which has a hydrotubation port
in fluid communication with the internal passage wherein a
fluid injected into or through the hydrotubation port is able
to flow into the internal passage; and wherein

[0049] the at least one second fitting comprises one or both
of: (c) a cervical second fitting in which its body portion is
of a frusto-conical shape with decreasing outer diameter in
a direction away from the threaded portion and is provided
with an external coarse screw thread; and (d) a tubular
second fitting in which its body portion comprises a tubular
member which is open at one end distal the threaded portion
of the second fitting and is closed at an end near to the
threaded portion of the second fitting to form a cavity.
[0050] In one embodiment the tubular member of the
tubular second fitting comprises a circumferential wall and
at least one internal passage formed in the circumferential
wall, the or each internal passage opening onto axially
opposite ends of the circumferential wall.

[0051] Inoneembodiment the general uterine manipulator
system comprises an inner manipulator shaft arranged to
extend through the axial through hole, the internal passage
and the second fitting when the second fitting is the cervical
second fitting, the inner manipulator shaft having one end
which is bent and protrudes from the cervical.

[0052] Inoneembodiment the general uterine manipulator
system a resistance mechanism enabling the axial and rota-
tional position of the inner manipulator shaft to substantially
held in the absence of adjustment by a user.

[0053] Inoneembodiment the general uterine manipulator
system a forceps holder supported on the elongated hollow
tube and configured to be releasably lockable in a plurality
of positions along the elongated hollow tube.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] FIG. 1a is a representation of one embodiment of
a general uterine manipulator in accordance with the present
invention;
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[0055] FIG. 15 is a disassembled view of the general
uterine manipulator depicted in FIG. 1a;

[0056] FIG. 2 is a longitudinal section view of the tube
incorporated in the general uterine manipulator shown in
FIGS. 1a and 15;

[0057] FIG. 3 is an isometric view of a tail screw incor-
porated in the general uterine manipulator shown in FIGS.
la and 15;

[0058] FIG. 4is a side view of the tail screw shown in FIG.
3;

[0059] FIG. 5 is an end view of the tail screw shown in
FIG. 3;

[0060] FIG. 6 is an isometric view of a second form of tail
screw that may be incorporated in the general uterine
manipulator shown in FIGS. 1a and 15;

[0061] FIG. 7 is a side view of the tail screw shown in FIG.
6;

[0062] FIG. 8 is an end view of the tail screw shown in
FIG. 6;

[0063] FIG. 9a is a side view of a second fitting incorpo-
rated in the general uterine manipulator shown in FIGS. 1a
and 15b;

[0064] FIG. 95 is a longitudinal section view of the second
fitting shown in FIG. 9a;

[0065] FIG. 9¢is an isometric representation of the second
fitting;
[0066] FIG. 10a is a side view of a second form of setting

fitting that may be incorporated in the general uterine
manipulator depicted in FIGS. 1a and 15;

[0067] FIG. 105 is an end view of the second fitting shown
in FIG. 9a;

[0068] FIG. 10c is an isometric view from one end of the
second fitting;

[0069] FIG. 104 is a isometric view from an opposite
angle of the second fitting;

[0070] FIG. 11 is an isometric view of a forceps holder
incorporated in the uterine manipulator;

[0071] FIG. 12 is an isometric view of an embodiment of
the general uterine manipulator and associated system with
additional fittings to enable performance of a total laparo-
scopic hysterectomy; and,

[0072] FIG. 13a is a side view of a cervical funnel
incorporated in an embodiment of the general uterine
manipulator shown in FIGS. 1a and 15,

[0073] FIG. 136 is a longitudinal section view of the
cervical funnel;
[0074] FIG. 13¢ is an end view of the cervical funnel

shown in FIGS. 134 and 135;

[0075] FIG. 14ais an isometric representation of a vaginal
plug incorporated in an embodiment of the general uterine
manipulator shown in FIGS. 1a and 15;

[0076] FIG. 14b is a section view of the vaginal plug
shown in FIG. 14a; and,

[0077] FIG. 15 is a side view of a manipulator handle
which may be incorporated in an embodiment of the general
uterine manipulator.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0078] Embodiments of the general uterine manipulator
and associated system provide a multipurpose manipulator
that may be used for a variety of procedures by interchang-
ing particular fittings of the manipulator. With particular
reference to FIGS. 1a to 2, each embodiment of the general
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uterine manipulator 10 (hereinafter referred to in general as
“manipulator 10”) is based on or incorporates an elongated
hollow tube 12 defining an internal passage 14. Tube 12 has
opposite first and second ends 16 and 18 and a smooth
continuous outer surface 20 of constant outer diameter. A
first internal screw thread T1 is formed at the first end 16 and
a second internal screw thread T2 is formed at the second
end 18.

[0079] The versatility of the manipulator 10 and associ-
ated system arises from the ability to connect with a number
of different fittings depending on the specific application at
hand. FIGS. 1a and 15 illustrate a first fitting in the form of
tail screw 22 and a second fitting in the form of a cervical
screw 24. An inner manipulator rod 26 is also illustrated in
FIGS. 1a and 15 which extends through the first fitting 22,
tube 12, and second fitting 24.

[0080] One form of the first fitting 22 is shown in greater
detail in FIGS. 3 to 5. In this embodiment the first fitting 22
comprises a threaded portion 28; an integral body portion
30; and, an internal axial hole 32. Threaded portion 28 is
configured to engage screw thread T1 and is provided with
a transverse slot 34 terminating prior to the body portion 30.
Slot 34 in effect divides the threaded portion 28 into opposed
clamp shells 36a and 365 (hereinafter referred to in general
as “clamp shells 36™). Body portion 30 is in the general form
of a cylinder with two flats 384 and 386 on opposed sides
that assist in gripping of the fitting 22. Axial hole 32 is of
constant diameter for the length of the fitting 22 except for
a counter sink 40 at a distal end of fitting 22.

[0081] Threaded portion 28 is slightly flared outwardly so
as it is screwed into screw thread T1 at end 16, the clamp
shells 36 move toward each other. When an inner manipu-
lator rod 26 is used in the manipulator 10 this results in a
clamping action on the rod providing resistance to move-
ment of the rod 26 so as to hold it at a desired rotational and
translational position. Unscrewing of the portion 28 releases
or reduces this resistance to enable adjustment of the posi-
tion and orientation of the rod 26. Thus the first fitting can
be considered in this embodiment as incorporating or com-
prising a resistance mechanism which substantially main-
tains the position of the rod 26 until moved or adjusted by
a surgeon or other user.

[0082] FIGS. 6 to 8 depict an alternate form of the first
fitting denoted as 22'. Features of the fitting 22' which are of
the same or similar configuration or function as those of
fitting 22 are denoted with the same reference numbers but
with the addition of the prime (') symbol. Fitting 22' com-
prises a threaded portion 28', body 30, an inner axial hole
32' with counter sink 40' at a distal end, and opposed flats
38'a and 38'b formed on body portion 30'. Fitting 22' differs
from fitting 22 by the omission of slot 34, the inclusion of
a hydrotubation port 42, and a re-configuring of the axial
hole 32'. With particular reference to FIG. 7 it can be seen
that the axial hole 32" has a first length 44 and a contiguous
second length 46. The first length 44 extends from the
threaded portion 28 for a majority of the axial length of
fitting 22". The second length 46 extends between and joins
the counter sink 40" to the first length 44. The inner diameter
of the first length 44 is greater than the inner diameter of
second length 46'. Further, the inner diameter of second
length 46 is dimensioned to be slightly greater than an outer
diameter of the inner manipulator rod 26 forming a close fit
but enabling the rod 26 to pass through the axial hole 32".
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[0083] Hydrotubation port 42 is formed in the body 30" at
a location where it communicates with the first length 44.
The thread on threaded portion 28' is arranged to engage
with the thread T1 at end 16. In the event that for example
the manipulator 10 is being used in a gynaecological appli-
cation and it is desired to inject a liquid such as a dye to
assist in the visualisation of tissue the dye may be injected
through the hydrotubation port 42. The dye then flows
through the internal passage 14 and from an opposite end of
second fitting 24 attached to end 18. In this regard in the
event that manipulator rod 26 is in use, a clearance exists
between second fitting 24 and an outer surface of rod 26 to
allow the flow of dye or other fluid. Further, the close fitting
between the rod 26 and second length 46 of axial hole 32'
substantially prevents any back leakage of the dye. Alter-
nately and/or in addition if desired, a rubber grommet seal
(not shown) may be provided in the second length 46 to
further minimize back leakage of dye or other liquid injected
through the hydrotubation port 42.

[0084] As the fitting 22' does not have the clamping shells
36 of fitting 22 it is unable to clamp inner manipulation rod
26. However in embodiments of the manipulator 10, the
inner manipulator rod 26 can be bent to varying degrees
intermediate of its length so that the rod 26 bears against an
inside surface of tube 12 to provide resistance to both axial
and rotational motion when fitting 22' is used. This still
allows the rod 26 to substantially maintain its position until
moved or adjusted manipulated by a surgeon or other user.
Thus the intermediate bend in the rod 26 can be equated with
or considered to be another or alternate form of resistance
mechanism which substantially maintains the position of the
rod 26 until moved or adjusted by a surgeon or other user.

[0085] The second fitting 24 of FIGS. 1a and 15 is shown
in greater detail in FIGS. 9a, 95 and 9¢. The fitting 24
comprises a threaded portion 48 configured to engage thread
T2, and an integral body portion 50. Body portion 50 is of
a frusto-conical shape with a decreasing outer diameter in a
taper direction D being away from threaded portion 48. A
coarse screw thread 52 is formed about the conically shaped
body portion 50. The crest of thread 52 has a flattened
surface orientated so that a line 53 on the surface of the crest
is inclined parallel with a central axis 55 of second portion
24. An axial through hole 57 is also formed through second
portion 24. This allows for the passage of the inner manipu-
lator rod 26 and/or other instruments as well as fluids
including saline, dye, and air. In this embodiment of the
manipulator 10, second fitting 24 is a cervical screw which
is configured to screw into the cervix forming an attachment
point as well as a seal.

[0086] However, alternate forms of second fittings may be
incorporated in the manipulator 10. FIGS. 10a-10d illustrate
an alternate second fitting 24a. Fitting 24a is in the form of
a hollow probe having a threaded portion 48a¢ and a body
portion 50a. Threaded portion 48« has a thread configured to
engage with thread T2. Body portion 50a is in the form of
a tubular member which is open at its distal end 56 and is
closed at an end 58 near threaded portion 48a to define or
otherwise form a cavity 60. Distal end 56 is formed with a
chamfer or bevel 62 to assist in insertion of the fitting 24a
into a body cavity such as a vagina or rectum. Fitting 24a
may be used for example during a hysterectomy to maintain
pneumoperitoneum after removal of the uterus. The cavity
60 also allows for collection of pelvic tissue and specimens
from the abdominal and pelvic cavities. A lumen (i.e.
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through hole) 64 may be formed axially through a circum-
ferential wall 66 of the body 50a. In one embodiment the
lumen 64 may have an internal diameter of approximately 6
mm to enable the receipt of a 4 mm telescope to enable
illumination and visualization of tissue in cavities. For
example this may be used in pelvic floor operations where
the vagina and rectum septum need to be dissected out. This
reduces the possibility of a recto-vaginal fistula occurring.
[0087] It is envisaged that the fitting 244 may be made in
a variety of different sizes and in particular different diam-
eters. For example 40 mm outer diameter, 30 mm outer
diameter, and 20 mm outer diameter.

[0088] FIG. 11 illustrates one form of a forceps holder 70
that may be incorporated in an embodiment of manipulator
10. The forceps holder 70 is configured to seat on the
elongated hollow tube 12 and releasably lock at a desired
location along the tube 12. Forceps holder 70 comprises a
first component 72 that is able to slide over and along tube
12 and is provided with detents 74 for gripping a handle of
the forceps. Two detents 74 are shown on opposite sides of
a central boss 76. However in other configurations alternate
numbers of detent 74 may be provided. The boss 76 is
provided with a screw thread 78 extending from a cross
piece 80 which contains the detent 74. Extending axially
from the thread portion 78 is a split collar 82. The forceps
holder 70 also includes a locking nut 84 that is able to screw
onto the threaded portion 78 over the split collar 82 and act
to clamp the collar 82 onto an outer surface of the tube 12
thereby releasably locking the holder 70 at an outside
location along the tube 12. In one example, the forceps
holder 70 may be used to hold valsellum forceps which in
turn holds the manipulator 10 to the cervix making the
manipulator self retaining.

[0089] With reference to FIGS. 12-145, the manipulator
10 may also support a cervical funnel 90 and a plug 92. The
cervical funnel 90 is formed as a unitary device comprising
a tube 94 of constant inner and outer diameter and an
integral conical portion 96 which increases in outer diameter
in a direction away from first end 16 of tube 12. The conical
portion is provided with a lip 98 that extends about a part of
the circumference of conical portion 96 and is flared in a
radial outward direction.

[0090] Plug 92 sits on the outside of funnel 90 and when
used in gynaecological procedures forms a plug in the
vagina. With reference to FIG. 12, it can be seen that the
forceps holder 70 may also act as a positioning device for the
funnel 90.

[0091] FIGS. 13a¢ and 135 depict in greater detail the
cervical funnel 90 incorporated in the manipulator 10 shown
in FIG. 12. The lip 98 is flared outwardly by an angle of
approximately 130°. In this embodiment the outermost edge
of the lip 98 extends for an arc o of approximately 115°
about the conical portion 96. An inside diameter of the tube
94 is arranged to be slightly greater than the outer diameter
of the tube 12 to enable the cervical funnel 90 to be rotatably
and linearly moveable with respect to the tube 12.

[0092] FIGS. 14a and 145 depict in greater detail the
vaginal plug 92 shown previously in FIG. 12. The plug 92
has a main body 100 formed of a constant outer diameter and
a contiguous distal end portion 102 of progressively reduc-
ing outer diameter tapering to the distal end 104 of the plug
92. When the plug 92 is used with the manipulator 10, it is
orientated so that the distal end portion 102 is directed
toward the second fitting 24. An interior surface 106 of the
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plug 92 has a first portion 108 of constant inner diameter,
and a contiguous second portion 110 of progressively
increasing outer diameter. More particularly, the surface of
the portion 110 is arranged to seat an exterior surface of the
conical portion 96 of cervical funnel 90. Thus the increase
in inner diameter of the surface of portion 110 is substan-
tially the same as the angle of increasing diameter of the
outer surface of conical portion 96.

[0093] FIG. 15 depicts an optional handle 120 incorpo-
rated in embodiments of the manipulator 10. The handle 120
comprises a grip 122 and a contiguous extension 124. The
extension 124 is provided with a through hole 126 and a
screw thread 128. The screw thread 128 extends from
approximately the location of the hole 126 to an end 130 of
the handle 120. The through hole 126 is dimensioned to
enable the tube 12 to pass there through either with a slight
interference fit or a small clearance. Thus the handle 120
extends perpendicular to the tube 12. The screw thread 130
is configured to enable coupling with a nut such as a second
locking nut 84. The locking nut when tightened on screw
thread 128 can then act to clamp the handle 120 to the tube
12. The handle 120 can be applied to any portion of the tube
12 between the end fittings 22 and 24 which is not otherwise
covered by other components such as the cervical funnel 90.
[0094] From the above description it will be recognised
that dependant on the application at hand the manipulator
may take many different forms owing the interchangability
of first and second fittings and the ability to use additional
components such as the rod 26, the forceps holder 70,
cervical funnel 90 and the plug 92. It is envisaged that a
general uterine manipulator system or kit may be provided
to surgeons and doctors composed of all or at least a
selection of the first and second fitting; together with other
components such as the rod 26, forceps holder 70, cervical
funnel 90 and the plug 92. In this way the surgeon or doctor
will always have at hand various components to enable the
performance of many different procedures.

[0095] Now that an embodiment of the invention has been
described in detail it will be apparent to those skilled in the
relevant arts that numerous meodifications and variations
may be made without departing from the basic inventive
concepts. For example, in one embodiment, the hydrotuba-
tion port 42 is illustrated and described as being formed on
the first fitting 22. However in an alternate embodiment, a
hydrotubation port may be formed on the tube 12 at a
location near first end 16 but beyond the screw thread T1. In
one embodiment, the first and second fittings 22, 24 may be
formed from a plastics material so as to be disposable after
a single use while the elongated hollow tube 12 may be
made from surgical grade stainless steel so as to be reusable.
All such modifications and variations together with others
that would be obvious to persons of ordinary skill in the art
are deemed to be within the scope of the present invention
the nature of which is to be determined from the above
description and the appended claims.

1-40. (canceled)
41. A uterine manipulator system comprising:

a cervical funnel that is formed as a unitary device, the
cervical funnel having a conical portion and a straight
portion, the straight portion extending from a distal end
of the conical portion, and the cervical funnel config-
ured for insertion into and for contact with a vaginal
cavity;

May 18, 2017

the straight portion having an integral lip extending
circumferentially about the straight portion; and

the integral lip extending radially outward, the integral lip
comprising a distal tip portion and first and second side
portions, the distal tip portion having a straight surface
extending in an arc between the first side portion and
the second side portion, the first and second side
portions tangentially aligned with the straight portion
of the cervical funnel,

wherein a distal end of the integral lip defines a plane, and
the straight surface is substantially perpendicular to the
plane, at least at a midpoint of the integral lip.

42. The uterine manipulator system of claim 41, further
comprising a manipulator configured to support the cervical
funnel.

43. The uterine manipulator system of claim 42, wherein
the cervical funnel is configured to be rotatably and linearly
moveable with respect to the manipulator.

44. The uterine manipulator system of claim 41, wherein
the lip comprises an outermost edge that forms an arc of
about 115 degrees.

45. The uterine manipulator system of claim 41, further
comprising a plug configured for insertion into a vagina, the
plug configured to plug the vagina, the plug configured to be
coupled to the cervical funnel, wherein the plug comprises
a main cylindrical body having a constant outer diameter.

46. The uterine manipulator system of claim 45, wherein
the plug comprises a distal end portion having a progres-
sively reduced outer diameter tapering to the distal direction.

47. The uterine manipulator system of claim 45, wherein
the plug comprises an interior surface having a first portion
comprising a constant inner diameter.

48. The uterine manipulator system of claim 47, wherein
the interior of the surface further comprises a second portion
having a progressively increasing diameter.

49. The uterine manipulator system of claim 48, wherein
the progressively increasing diameter of the second portion
is substantially the same as an angle of the conical portion
to enable the second portion to seat the conical portion.

50. The uterine manipulator system of claim 42, the
manipulator comprising:

an elongated hollow tube defining an internal passage and
having opposite first and second ends;

a smooth continuous outer surface of constant outer
diameter extending between the first and second ends;
and,

internal first and second screw threads formed in the
elongated hollow tube, the first screw thread being
formed at the first end and the second screw thread
being formed at the second end.

51. The uterine manipulator system of claim 50, the
manipulator further comprising a first fitting having a screw
thread arranged to engage the first screw thread, the first
fitting also having an axial through hole and configured to
receive an inner manipulator shaft.

52. The uterine manipulator system of claim 51, wherein
the first fitting is configured to apply increasing clamping
force on a received inner manipulator when the first fitting
is screwed further into the first end.

53. The uterine manipulator system of claim 50, the
manipulator further comprising a hydrotubation port in fluid
communication with the internal passage wherein a fluid
injected into or through the hydrotubation port is able to flow
into the internal passage.
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54. The uterine manipulator system of claim 53, wherein
the hydrotubation port is formed in the elongated hollow
tube at a location near the first end and beyond the first screw
thread.

55. The uterine manipulator system of claim 51, the
manipulator further comprising a hydrotubation port formed
in the first fitting and in fluid communication with the axial
through hole wherein a fluid injected into or through the
hydrotubation port is able to flow into the internal passage.

56. The uterine manipulator system of claim 55, wherein
the axial through hole comprises a first length which opens
onto an end of the first fitting distant the screw thread of the
first fitting, and a second contiguous length wherein the first
length has a first internal diameter and the second length has
a second internal diameter which is greater than the first
internal diameter; and wherein the hydrotubation port opens
onto the second length of the axial through hole.

57. The uterine manipulator system of claim 51, the
manipulator further comprising a second fitting having a
threaded portion provided with a screw thread configured to
engage the second internal thread on the elongated hollow
tube and a body portion extending co-linearly from the
threaded portion.

58. The uterine manipulator system of claim 57, wherein
the body portion comprises a tubular member which is open
at one end distal the threaded portion and is closed at an end
near to the threaded portion to form a cavity.
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59. A uterine manipulator system for insertion into a
vaginal cavity, the uterine manipulator system comprising:

a cervical funnel comprising a first portion and a second
portion, the first portion including an angled surface
and the second portion including a straight surface that
extends from a distal end of the first portion;

wherein the straight surface has a lip that extends distally
from the straight surface and extends about the straight
surface;

wherein the lip comprises a first side, a second side, and
an edge extending between the first and second sides,
wherein the edge has a substantially straight end
extending between the first side and the second side,
and wherein the first and second sides are tangentially
aligned with the straight surface of the second portion.

60. A method of using a laparoscopic instrument to

perform a laparoscopic surgery, the method comprising:

inserting a cervical funnel of a body of the laparoscopic
instrument into a vaginal cavity, the cervical funnel
having a lip extending radially outward from a distal
end of the cervical funnel;

rotating the cervical funnel of the body to cause the lip to
present a location for incision of vaginal tissue;

cutting the vaginal tissue at the presented location,

removing the cervical funnel of the body of the medical
instrument from the vaginal cavity; and

removing a uterus through the vaginal cavity.

I S I



patsnap

TRAFROE) — R FERINSEZFNRE
NIF(2E)E US20170135727A1 K (2E)R 2017-05-18
HiES US15/246140 HiEA 2016-08-24

HRIFRE (TR A(E)  SINGH/LBIE#ZF
JAI SINGH

B (T M) A(E) FRILBELEES
SINGH , JAI

HERB(ERR)AE) FRILBEFS

SINGH , JAI
[¥R] &% BB A SINGH JIWAN STEVEN
SINGH JAI
KA SINGH, JIWAN STEVEN
SINGH, JAI
IPCo %S A61B17/42 A61B17/00
CPCH¥%E A61B17/4241 A61B2017/4216 A61B17/00234 A61B10/0291 A61B17/42 A61B2017/00464 A61B2017
/00473
£ 5 61/472705 2011-04-07 US

14/007820 2013-10-31 US
PCT/AU2012/000332 2012-03-30 WO

H N FF sk US9974567
S\EBEEE Espacenet USPTO
FEOF)

—NFERNAF[10TIFA KN P ZEERIGb&E; 12 &lt;/ b&gt; , HRE
A EREE&Itb&gt; 14 &It/ b&gt;. B &It;b&gt; 12 &lt;/ b&gt; BB R KI5
— M % K&l b&gt; 16 &lt;b&gt; M&lt;b&gt; 18 &lt;/ b&gt; , LB NIR 1
QT &lt;b&gt; 1 &lt;/ b&gt; AT &lt;b&gt; 2 &lt;/ b&gt;BY; H B EHEENZE
BB IEL SN RE&Itb&gt; 20 &t/ b&gt;. FFEIERIRET&It;b&gt; 22 &lt;
| b&gt I E —FAE 7 AIRET &lt;b&gt; A | HIS 8 —Fl E BHEARAT &lt;
b&gt; 3T ABRLT &lt;b&gt;H12 &lt;/ b&gt: B, RZPIRMFT&ILb&gL; 26 &lt;/
b&gt HE M 23 55— EAE8ILb&GE: 22 &It/ b&gt; , BRILb&GE 12 &It/ e | | {
b&gt; 75 —FE£E&Itb&gt; 24 &lt)/ b&gt;. EBFE—RIIBEME—ME=

EifF, H|TFIEFER&IEb&gt; 70 &lt;/ b&gt; AJ i 2 i EB&Itb&gt; 16 &lt;/

b&gt; F&lt:b&gt; 18 &lt:b&gt; Z B E&It;b&gt; 12 &lt;/ b&gt;o R EZ&It;

b&gt; 10 &lt;/ b&gt; 1 A LA £ 1% F EFR-L &lt;b&gt; 90 &lt;/ b&gt; FIETF l
&lt;b&gt; 92, &lt;/ B&gt;



https://share-analytics.zhihuiya.com/view/428aae8f-7ca3-48fd-87a6-60d350f67766
https://worldwide.espacenet.com/patent/search/family/046968458/publication/US2017135727A1?q=US2017135727A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220170135727%22.PGNR.&OS=DN/20170135727&RS=DN/20170135727

