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FIG. 3A
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LAPAROSCOPIC TISSUE MANIPULATION
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of and priority
to U.S. Provisional Patent Application No. 62/598,537 filed
Dec. 14,2017, the entire disclosure of which is incorporated
by reference herein.

BACKGROUND

1. Technical Description

[0002] The present disclosure is directed to a tissue
manipulation device and, more particularly, to a tissue
manipulation device configured to improve visualization of
and access to a surgical site during a laparoscopic surgical
procedure.

2. Background of Related Art

[0003] Surgical tissue manipulation devices, e.g., surgical
retractors, suitable for use during laparoscopic surgical
procedures are well known. During certain laparoscopic
procedures such as liver resections, existing manipulation
devices provide limited access to a surgical site and limited
visibility of tissue being treated as well as adjacent tissues.
In addition, existing manipulation devices scoop and elevate
tissue but do not have a gripping capability. This makes
movement of the tissue in a controlled manner difficult for
a surgeon.

[0004] A continuing need exists in the surgical arts for a
tissue manipulation device that is suitable for laparoscopic
use, provides improved visibility and accessibility to a
surgical site, and has a gripping capability.

SUMMARY

[0005] One aspect of the present disclosure is directed to
a laparoscopic tissue manipulator device including a handle
assembly, an elongate body extending distally from the
handle assembly, and a tool assembly. The elongate body
includes a proximal portion defining a first longitudinal axis
and a distal portion defining a second longitudinal axis. The
tool assembly is supported on the distal portion of the
elongate body and includes a plurality of fingers. Each of
fingers includes a body having an elongate U-shaped con-
figuration with a blunt distal end and an open interior. Each
of the fingers is secured to the distal portion of the elongate
body about a first pivot member. The fingers are pivotable
about an axis defined by the first pivot member from a
contracted position in which the fingers are aligned with
each other and with the second longitudinal axis and an
expanded position in which the fingers are splayed out-
wardly from the first pivot member at different angular
positions in relation to the second longitudinal axis. A cover
is supported on the each of the fingers to cover the open
interior of the body of the fingers.

[0006] Inembodiments, the cover is formed from a hydro-
philic material.
[0007] In some embodiments, the cover is formed from a

porous textile material.
[0008] In certain embodiments, the cover is formed of a
transparent material.
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[0009] In embodiments, each of the plurality of fingers
includes a proximal portion and a distal portion. The distal
portion of the body is secured to the proximal portion of the
body by a second pivot member such that the distal portion
of the body can be pivoted in relation to the proximal portion
of the body.

[0010] In some embodiments, the proximal portion of the
body of each of fingers defines a plane and the second pivot
member extends in a direction parallel to the plane.

[0011] In certain embodiments, a distal end of the proxi-
mal portion of the body of each of the fingers and a proximal
end of the distal portion of the body of each of the fingers
are configured to interact to limit pivotable movement of the
distal portion of the body in relation to the proximal portion
of the body to 45 degrees.

[0012] In embodiments, the distal portion of the elongate
body is secured to the proximal portion of the elongate body
by a third pivot member such that the distal portion of the
elongate body is pivotable in relation to the proximal portion
of the elongate body about an axis defined by the third pivot
member.

[0013] In some embodiments, the handle assembly
includes an actuator that is operably connected to the tool
assembly and is movable to move the plurality of fingers
between the contracted position and the expanded position.

[0014] In certain embodiments, the handle assembly
includes an actuator that is operably connected to the distal
portion of the body of each of the fingers and is movable to
pivot the distal portion of each of the fingers in relation to
a respective proximal portion of the body of each of fingers.

[0015] In embodiments, the handle assembly includes an
actuator that is operably connected to the distal portion of
the elongate body and the actuator is movable to pivot the
distal portion of the elongate body in relation to the proximal
portion of the elongate body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Various embodiments of the presently disclosed
laparoscopic tissue manipulation device are described herein
below with reference to the drawings, wherein:

[0017] FIG. 1 is a schematic view of an exemplary
embodiment of the presently disclosed tissue manipulation
device with a tool assembly shown in an expanded position;
[0018] FIG. 2 is a side perspective view of a distal portion
of the device shown in FIG. 1;

[0019] FIG. 3 is a side perspective view of a distal portion
of fingers of the tool assembly shown in FIG. 2;

[0020] FIG. 3A is a cross-sectional view taken along
section line 3A-3A of FIG. 3;

[0021] FIG. 4 is a top view of the distal end of the device
shown in FIG. 1 with the tool assembly in a contracted
position;

[0022] FIG. 4A s a top view of the distal end of the device
shown in FIG. 1 with the tool assembly in the expanded
position;

[0023] FIG. 5 is a side perspective view of a central
portion of the device shown in FIG. 1; and

[0024] FIG. 6 is a side perspective view of a central

portion of one of the fingers of the tool assembly shown in
FIG. 2.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0025] Embodiments of the presently disclosed tissue
manipulation device will now be described in detail with
reference to the drawings in which like reference numerals
designate identical or corresponding elements in each of the
several views. It is to be understood that the disclosed
embodiments are merely exemplary of the disclosure and
may be embodied in various forms. Well-known functions or
constructions are not described in detail to avoid obscuring
the present disclosure in unnecessary detail. Therefore,
specific structural and functional details disclosed herein are
not to be interpreted as limiting, but merely as a basis for the
claims and as a representative basis for teaching one skilled
in the art to variously employ the present disclosure in
virtually any appropriately detailed structure.

[0026] In this description, the term “proximal” is used
generally to refer to that portion of the device that is closer
to a clinician, while the term “distal” is used generally to
refer to that portion of the device that is farther from the
clinician. In addition, the term “laparoscopic” is used gen-
erally used to refer to endoscopic, arthroscopic, and/or any
other procedure conducted through small diameter incision
or cannula. In addition, the term “clinician” is used generally
to refer to medical personnel including doctors, nurses, and
support personnel.

[0027] An exemplary embodiment of the presently dis-
closed tissue manipulation device 10 includes a handle
assembly 11, an elongate body 12, and a tool assembly 14.
In embodiments, the elongate body 12 includes a proximal
portion 16 and a distal portion 18. The distal portion 18 of
the elongate body 12 is secured to the proximal portion 16
of the elongate body 12 by a pivot member 20. The tool
assembly 14 is supported on the distal portion 18 of the
elongate body 12 such that the distal portion 18 of the
elongate body 12 and the tool assembly 14 can articulate
about the pivot member 20 in relation to the proximal
portion 16 of the elongate body 12.

[0028] Referring to FIGS. 2-4, in embodiments, the tool
assembly 14 includes a plurality of fingers 22 and the distal
portion 18 of the elongate body 12 defines a yoke 24. The
yoke 24 includes a first extension 24a and a second exten-
sion 24b that are spaced from each other and define a recess
26. The fingers 22 have a proximal end that is received
within the recess 26 and a distal end that projects distally
from the yoke 24 of distal portion 18 of the elongate body
12. The fingers 22 are pivotable about a pivot member 28,
which is fixedly positioned between the first extension 24a
and the second extension 24b of the yoke 24, between a
contracted position in which the fingers 22 are aligned with
each other along a longitudinal axis “X” (FIG. 4) defined by
the distal portion 18 of the elongate body 12 and an
expanded position in which the fingers 22 are splayed
outwardly of each other at different angular positions to
define a fan configuration (FIG. 4A)

[0029] Referring also to FIG. 5, in embodiments, the
proximal end of each on the fingers 22 defines a cam slot
(not shown) that receives the pivot member 28. The cam
slots of the fingers 22 are configured such that axial move-
ment of the fingers 22 in relation to the pivot member 28
between retracted and advanced positions causes the fingers
22 to move between the contracted position and the
expanded position. U.S. Pat. Nos. 5,391,180 and 5,554,101
disclose tool assemblies that are actuated in a similar manner
and are incorporated herein in their entirety by reference.
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Alternately, other known actuation mechanisms can be used
to move the fingers 22 between aligned and splayed con-
figurations.

[0030] The tool assembly has a diameter that is minimized
in the contracted position of the fingers 22. As such, the tool
assembly 14 can be advanced through a small diameter
trocar (not shown), e.g., a 5 mm, 10 mm, or 15 mm trocar,
when the fingers 22 are in the contracted position.

[0031] Referring to FIGS. 2 and 3, each of the fingers 22
includes a body 30 having an elongated U-shape with a
rounded, blunt distal end 32 and an open interior 34. In
embodiments, the body 30 is formed from a substantially
rigid, biocompatible material, such as a metal, polymeric
material, or combination thereof. The body 30 can have a
circular or oval cross-sectional shape (FIG. 3A) that has a
smooth external surface to reduce the likelihood of the
fingers 22 snagging or damaging tissue during advancement
of the tool assembly 14 to a surgical site and during
manipulation of tissue with the tool assembly 14.

[0032] Referring also to FIG. 6, the body 30 of each of the
fingers 22 includes a proximal portion 30a and a distal
portion 305. The distal portion 305 of the body 30 is coupled
to the proximal portion 30a by a pivot member 40 such that
the distal portion 305 of the body 30 can be pivoted in
relation to the proximal portion 30« in the directions indi-
cated by arrow “A” in FIG. 6. The pivot member 40 defines
an axis “Y” (FIG. 6) that extends in a direction parallel to a
plane defined by the proximal portion 30a of the body 30.
This allows the distal portion 305 to pivot about the pivot
member 40 into and out of the plane defined by the proximal
portion 30a.

[0033] In embodiments, the distal end of the proximal
portion 30a of the body 30 of the fingers 22 and the proximal
end of the distal portion 305 of the body 30 of the fingers 22
are configured to interact to limit pivotable movement of the
distal portion 305 in relation to the proximal portion 30a to
about 45 degrees. Alternately, other degrees of pivotable
movement are envisioned.

[0034] In embodiments, the tool assembly 14 includes
three fingers 22. However, it is envisioned that the tool
assembly 14 may include 2 or more fingers 22. For example,
the tool assembly 14 may include 4 or 5 fingers 22.
[0035] Referring again to FIGS. 2 and 5, the proximal
portion 16 of the elongate body 12 includes a yoke 50 that
defines a recess 52. The distal portion 18 of the elongate
body 12 includes a proximally extending bracket 54. The
proximally extending bracket 54 of the distal portion 18 of
the elongate body 12 is secured within the recess 52 by a
pivot member 56 such that the distal portion 18 of the
elongate body 12 is pivotable in relation to the proximal
portion 16. In embodiments, the longitudinal axis of the
pivot member 56 is substantially parallel to the longitudinal
axis of the pivot member 40 of the fingers 12. In this
embodiment, when the distal portion 18 of the elongate body
12 is pivoted in relation to the proximal portion 16 of the
elongate body 12, the plane defined by the proximal portion
30a of the body 30 of the fingers 22 is rotated about the
longitudinal axis of the pivot member 56.

[0036] Referring to FIG. 4, in embodiments, the open
interior 34 of the body 30 of each of the fingers 22 is covered
with a material 60. In embodiments, the material 60 can be
a textile material such as a hernia mesh material. In some
embodiments, the material 60 is macro porous and hydro-
philic. In some embodiments, the material 60 is substantially
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non-opaque or transparent. A macro porous and hydrophilic
material allows for tissue to be more easily gripped by the
fingers 22. In addition, by providing a transparent covering,
visualization of the surgical site is improved.

[0037] Referring again to FIG. 1, the handle assembly 11
includes a body 70 defining a grip 72. The body 70 of the
handle assembly 11 includes a first actuator 74 that is
operably coupled to the fingers 22 by a linkage shown
schematically as 76 such that the first actuator 74 is movable
to move the fingers 22 from the contracted position (FIG. 4)
to the expanded position (FIG. 4A). In embodiments, the
first actuator 74 is a switch that is slidable on the body 70 of
the handle assembly 11.

[0038] Thebody 70 also supports a second actuator 80 that
is operably coupled to the distal portion 305 of the body 30
of the fingers 22 by a linkage shown schematically as 84.
The second actuator 80 is movable on the body 70 of the
handle assembly 11 to pivot the distal portion 306 of each of
a respective finger 30 about the pivot member 40. In
embodiments, the second actuator 80 includes a pivotable
lever. Alternately, other types of actuator mechanisms can be
used to pivot the distal portion 305 of a finger 22 in relation
to a proximal portion 30a of the respective finger 22. It is
noted that a single actuator 80 can be used to pivot all of the
distal portions 305 of the fingers 22 simultaneously or
separate actuators can be provided to independently control
pivotable movement of each of the fingers 22.

[0039] The handle assembly 11 also includes a third
actuator 90 that is coupled to the distal portion 18 of the
elongate body 12 by a linkage shown schematically as 92.
The third actuator 90 is movable on the body 70 of the
handle assembly 11 to pivot the distal portion 18 of the
elongate body 12 about the pivot member 56 in relation to
the proximal portion 16 of the elongate body 12.

[0040] The presently disclosed laparoscopic tissue
manipulation device 10 is suitable for use in the perfor-
mance of a variety of laparoscopic procedures. The laparo-
scopic tissue manipulation device 10 is particularly suited
for use in liver resection procedures. Due to the configura-
tion of the fingers 22, the device 10 is less likely to damage
the liver because the device 10 applies less compression to
the liver parenchyma. The configuration of the fingers 22 of
the device 10 also allows the liver to be gripped to provide
a surgeon with better control to minimize trauma to the liver
and to adjacent tissues.

[0041] Persons skilled in the art will understand that the
devices and methods specifically described herein and illus-
trated in the accompanying drawings are non-limiting exem-
plary embodiments. It is envisioned that the elements and
features illustrated or described in connection with one
exemplary embodiment may be combined with the elements
and features of another without departing from the scope of
the present disclosure. As well, one skilled in the art will
appreciate further features and advantages of the disclosure
based on the above-described embodiments. Accordingly,
the disclosure is not to be limited by what has been particu-
larly shown and described, except as indicated by the
appended claims.

What is claimed is:
1. A laparoscopic tissue manipulator device comprising:
a handle assembly;

an elongate body extending distally from the handle
assembly, the elongate body including a proximal por-
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tion defining a first longitudinal axis and a distal
portion defining a second longitudinal axis;

a tool assembly supported on the distal portion of the
elongate body, the tool assembly including fingers,
each of the fingers including a body having an elongate
U-shaped configuration with a blunt distal end and an
open interior, each of the fingers being secured to the
distal portion of the elongate body about a first pivot
member, the fingers being pivotable about an axis
defined by the first pivot member from a contracted
position in which the fingers are aligned with each
other and with the second longitudinal axis and an
expanded position in which the fingers are splayed
outwardly from the first pivot member at different
angular positions in relation to the second longitudinal
axis; and

a cover supported on the each of the plurality of fingers to
cover the open interior of the body of the fingers.

2. The laparoscopic tissue manipulator device of claim 1,
wherein the cover is formed from a hydrophilic material.

3. The laparoscopic tissue manipulator device of claim 2,
wherein the cover is formed from a porous textile material.

4. The laparoscopic tissue manipulator device of claim 2,
wherein the cover is formed of a transparent material.

5. The laparoscopic tissue manipulator device of claim 1,
wherein each of the plurality of fingers includes a proximal
portion and a distal portion, the distal portion of the body of
each of the fingers being secured to a respective proximal
portion of the body of one of the fingers by a second pivot
member such that the distal portion of the body of each of
the fingers of the body can be pivoted in relation to the
proximal portion of the body of the fingers.

6. The laparoscopic tissue manipulator device of claim 5,
wherein the proximal portion of the body of each of the
fingers defines a plane, and the second pivot member
extends in a direction parallel to the plane.

7. The laparoscopic tissue manipulator device of claim 6,
wherein a distal end of the proximal portion of the body of
each of the fingers and a proximal end of the distal portion
of the body of each of the fingers are configured to interact
to limit pivotable movement of the distal portion in relation
to the proximal portion to 45 degrees.

8. The laparoscopic tissue manipulator device of claim 1,
wherein the distal portion of the elongate body is secured to
the proximal portion of the elongate body by a third pivot
member, the distal portion of the elongate body being
pivotable in relation to the proximal portion of the elongate
body about an axis defined by the third pivot member.

9. The laparoscopic tissue manipulator device of claim 1,
wherein the handle assembly includes an actuator that is
operably connected to the tool assembly and is movable to
move the fingers between the contracted position and the
expanded position.

10. The laparoscopic tissue manipulator device of claim 5,
wherein the handle assembly includes an actuator that is
operably connected to the distal portion of the body of each
of the fingers and is movable to pivot the distal portion of
each of the fingers in relation to a respective proximal
portion of the body of each of the fingers.

11. The laparoscopic tissue manipulator device of claim 8,
wherein the handle assembly includes an actuator that is
operably connected to the distal portion of the elongate
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body, the actuator being movable to pivot the distal portion
of the elongate body in relation to the proximal portion of
the elongate body.
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