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(57) ABSTRACT

A method and apparatus for performing electrocautery on a
site of a subject that includes inserting a trocar device into
the location of the site of the subject and electro-cauterizing
the site of the subject using a diode included with the trocar
device. A method and apparatus for performing electrocau-
tery on a site of a subject that includes inserting one or more
medical tubes or medical instruments or devices that extends

through an expandable sheath; and electro-cauterizing the
site of the subject using a diode included with the expand-
able sheath device.




Patent Application Publication  Oct. 10,2019 Sheet 1 of 9 US 2019/0307488 A1

17~
-
i e
i 7
15\ : ”/;M
L~
1
//
24\ /
/ |-




Patent Application Publication  Oct. 10,2019 Sheet 2 of 9 US 2019/0307488 A1

17\
f
i %
15\ : -
-
37\//
P



Patent Application Publication

Oct. 10,2019 Sheet 3 of 9

17\
e
i s
| =
| 123
?5\ : /_,«/M
L~ .
/// /07
24\ /
/ |

US 2019/0307488 A1



Patent Application Publication  Oct. 10,2019 Sheet 4 of 9 US 2019/0307488 A1

FIG. 4




Patent Application Publication  Oct. 10,2019 Sheet 5 of 9 US 2019/0307488 A1

N

’

W s e onve o s o ol - —_—— o o ————_————_———-

<
\}
S




US 2019/0307488 A1

@ ™35

Oct. 10,2019 Sheet 6 of 9

1
]
L
[]
]
Laage]
“ i = e
H L O
W
! = A, «©
1 ]
]
\

N
Y
G

Patent Application Publication



Patent Application Publication  Oct. 10,2019 Sheet 7 of 9 US 2019/0307488 A1

i
e
FIG. 9

35

<>

FIG. 7

g 7 L L




Patent Application Publication  Oct. 10,2019 Sheet 8 of 9 US 2019/0307488 A1

N
g
)
Li.
9 < o0
\/ / /
0 0 )\f)—m : ) v
VY O
%w - K
./ //] o
0 f ’H 7 53 N
o \;:\\4 \;:* g
. = L.

35



Patent Application Publication  Oct. 10,2019 Sheet 9 of 9 US 2019/0307488 A1

—

|




US 2019/0307488 A1l

PORT APPARATUS AND SHEATH DEVICE
FOR ELECTROCAUTERY AND RELATED
METHODS THEREOF

RELATED APPLICATIONS

[0001] The present application claims benefit of priority
under 35 U.S.C § 119 (e) from U.S. Provisional Application
Ser. No. 62/348,535, filed Jun. 10, 2016, entitled “Laparo-
scopic and Thoracoscopic Port Device For Cauterizing and
Related Method Thereof”; the disclosure of which is hereby
incorporated by reference herein in its entirety.

FIELD OF INVENTION

[0002] The present disclosure relates generally to electro-
cautery devices and, more particularly, electrocautery
devices integrated with one or more medical devices or
instruments to control bleeding associated with surgery.

BACKGROUND

[0003] Many surgical operations are performed minimally
invasively through small circular plastic or metal ports
enabling instruments to reach organs from outside the skin.
[0004] When ports are removed, small vessels in the chest
or abdominal wall can bleed which can be difficult to fix.
[0005] Electrocautery devices are commonly used in a
variety of surgical operations to control bleeding from tissue
and organs. Electrocautery devices may typically include a
conducting element configured to deliver high-frequency
current to tissues sufficient to generate intracellular heat,
tissue desiccation and/or protein denaturation. In this man-
ner, electrocautery devices may be configured to cauterize
tissues and small vessels, thereby achieving hemostasis.
Suction devices may be used in conjunction with electro-
cautery devices to draw blood away from tissues to allow the
target bleeding site to be located and cauterized. Suction
may also be used as an adjunct to cautery inasmuch as
flowing blood can overwhelm the effectiveness of cautery.
Moreover, laparoscopic or thoracoscopic port devices may
also be used for procedures also requiring electrocautery
devices.

[0006] In electrosurgical procedures, the tissue may be
heated by an electric current. Electrical devices that create a
heated probe may be used for the cauterization of tissue in
some applications.

[0007] Electrocautery may use heat conduction from a
probe heated to a glowing temperature by a direct current
(much in the manner of a soldering iron). This may be
accomplished by direct current from dry-cells in a penlight-
type device. Electrocauterization may be include the process
of destroying tissue (or cutting through soft tissue) using
heat conduction from a metal probe heated by electric
current. The procedure stops bleeding from small vessels
(larger vessels being ligated). Electrocautery may apply high
frequency alternating current by a unipolar or bipolar
method. It can be a continuous waveform to cut tissue, or
intermittent to coagulate tissue. Electrocautery may use
electrical current to heat a metal wire that is then applied to
the target tissue in order to burn or coagulate the specific
area of tissue. It is not used to pass the current through tissue,
but rather is applied directly onto the targeted area of
treatment. Using this technique, heat is passed through a
resistant metal wire which is used as an electrode. This hot
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electrode may then be placed directly onto the treatment area
destroying that specific tissue.

SUMMARY OF EXEMPLARY EMBODIMENTS
OF THE INVENTION

[0008] An aspect of an embodiment provides a laparo-
scopic or thoracoscopic port that allows cauterization along
a site of s subject. An aspect of an embodiment provides a
sheath (such as an expandable sheath) to be implemented
with a laparoscopic or thoracoscopic port that allows cau-
terization along the body walls of a site of s subject. An
aspect of an embodiment provides a port that cauterizes,
which may be implemented for any type of laparoscopic,
thoracoscopic, or endoscopic surgery or procedure. An
aspect of an embodiment provides a sheath to be imple-
mented with a port, whereby the sheath is configured to
cauterize and may be implemented for any type of laparo-
scopic, thoracoscopic, or endoscopic surgery or procedure.
[0009] The present inventors submit that various surgical
operations are performed minimally invasively through
small circular plastic or metal ports enabling instruments to
reach organs from outside the skin. The present inventors
note that problems and complications that are associated
with the current aforementioned operations (e.g., endo-
scopic) whereby when ports are removed, small vessels in
the chest or abdominal wall (or other region) can bleed
which can be difficult to fix. An aspect of an embodiment of
the present invention provides a port device and/or expand-
able sheath device and related methods of use that allows for
electrocautery to be performed by attaching a conducting
surface on its tip (or other required or desired location of the
device) that is disposed inside the chest or abdominal wall
(or other region or target of the subject/patient) that would
allow directed cautery of any site that is bleeding. The port
device or sheath can be used upon entry as well to minimize
bleeding from chest or abdominal wall (or other applicable
region) during access. The port device may be in commu-
nication with a camera (or other recording device) that
allows visualization from inside the shaft of the port to view
the site as electrocautery is implemented to ensure any
bleeding is ceased.

[0010] An aspect of an embodiment provides a port that
cauterizes for use in laparoscopic, endoscopic or thoracic
surgery.

[0011] An aspect of an embodiment of the present inven-
tion provides, but not limited thereto, a port apparatus for
use for providing electrocautery for surgery on a site of a
subject. The apparatus may comprise: a trocar device,
wherein the trocar device having a distal portion and a
proximal portion separated longitudinally from one another;
a diode disposed on the distal portion of the trocar device;
an electro-surgical terminal disposed on the proximal por-
tion of the trocar device; and a wire disposed longitudinally
on the trocar device, wherein the wire is in communication
with the diode and the electro-surgical terminal.

[0012] An aspect of an embodiment of the present inven-
tion provides, but not limited thereto, a device for use with
a port apparatus for use for providing electrocautery for
surgery on a site of a subject. The device may comprise: an
expandable sheath device, wherein the expandable sheath
device having a distal portion and a proximal portion
separated longitudinally from one another; a diode disposed
on the distal portion of the expandable sheath device; an
electro-surgical terminal disposed on the proximal portion of
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the expandable sheath device; and a wire disposed longitu-
dinally on the expandable sheath device, wherein the wire is
in communication with the diode and the electro-surgical
terminal.

[0013] An aspect of an embodiment of the present inven-
tion provides, but not limited thereto, a method for perform-
ing electrocautery on a site of a subject. The method may
comprise: inserting a trocar device into the location of the
site of the subject, wherein the trocar device having a distal
portion and a proximal portion separated longitudinally from
one another; and electro-cauterizing the site of the subject
using a diode disposed on the trocar device.

[0014] An aspect of an embodiment of the present inven-
tion provides, but not limited thereto, a method for perform-
ing electrocautery on a site of a subject. The method may
comprise: inserting one or more medical tubes or medical
instruments or devices that extends longitudinally through
an expandable sheath; wherein the expandable sheath having
a distal portion and a proximal portion separated longitudi-
nally from one another; and electro-cauterizing the site of
the subject using a diode disposed on the expandable sheath
device.

[0015] An aspect of an embodiment of the present inven-
tion provides, but not limited thereto, a port apparatus (or
other type of medical apparatus or device) for use for
providing electrocautery for surgery on a site of a subject.
The port apparatus (or the other type of medical apparatus or
device) may comprise: a medical tube or medical instrument
or device, wherein the medical tube or medical instrument or
device having a distal portion and a proximal portion
separated longitudinally from one another; a diode disposed
on the distal portion of the medical tube or medical instru-
ment or device; an electro-surgical terminal disposed on the
proximal portion of the medical tube or medical instrument
or device; and a wire disposed longitudinally on the medical
tube or medical instrument or device, wherein the wire is in
communication with the diode and the electro-surgical ter-
minal.

[0016] An aspect of an embodiment of the present inven-
tion provides, but not limited thereto, a method and appa-
ratus for performing electrocautery on a site of a subject that
includes inserting a trocar device into the location of the site
of the subject and electro-cauterizing the site of the subject
using a diode included with the trocar device. An aspect of
an embodiment of the present invention provides, but not
limited thereto, a method and apparatus for performing
electrocautery on a site of a subject that includes inserting
one or more medical tubes or medical instruments or devices
that extends through an expandable sheath; and electro-
cauterizing the site of the subject using a diode included with
the expandable sheath device.

[0017] Itshould be appreciated that any of the components
or modules referred to with regards to any of the present
invention embodiments discussed herein, may be integrally
or separately formed with one another. Further, redundant
functions or structures of the components or modules may
be implemented. Moreover, the various components may be
communicated locally and/or remotely with any user/clini-
cian/patient or machine/system/computer/processor. More-
over, the various components may be in communication via
wireless and/or hardwire or other desirable and available
communication means, systems and hardware. Moreover,
various components and modules may be substituted with
other modules or components that provide similar functions.
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[0018] It should be appreciated that the device and related
components discussed herein may take on all shapes along
the entire continual geometric spectrum of manipulation of
X, y and z planes to provide and meet the anatomical,
environmental, and structural demands and operational
requirements. Moreover, locations and alignments of the
various components may vary as desired or required.
[0019] It should be appreciated that various sizes, dimen-
sions, contours, rigidity, shapes, flexibility and materials of
any of the components or portions of components in the
various embodiments discussed throughout may be varied
and utilized as desired or required.

[0020] It should be appreciated that while some dimen-
sions are provided on the aforementioned figures, the device
may constitute various sizes, dimensions, contours, rigidity,
shapes, flexibility and materials as it pertains to the com-
ponents or portions of components of the device, and
therefore may be varied and utilized as desired or required.
[0021] Although example embodiments of the present
disclosure are explained in detail herein, it is to be under-
stood that other embodiments are contemplated. Accord-
ingly, it is not intended that the present disclosure be limited
in its scope to the details of construction and arrangement of
components set forth in the following description or illus-
trated in the drawings. The present disclosure is capable of
other embodiments and of being practiced or carried out in
various ways.

[0022] It must also be noted that, as used in the specifi-
cation and the appended claims, the singular forms “a,” “an”
and “the” include plural referents unless the context clearly
dictates otherwise. Ranges may be expressed herein as from
“about” or “approximately” one particular value and/or to
“about” or “approximately” another particular value. When
such a range is expressed, other exemplary embodiments
include from the one particular value and/or to the other
particular value.

[0023] By “comprising” or “containing” or “including” is
meant that at least the named compound, element, particle,
or method step is present in the composition or article or
method, but does not exclude the presence of other com-
pounds, materials, particles, method steps, even if the other
such compounds, material, particles, method steps have the
same function as what is named.

[0024] In describing example embodiments, terminology
will be resorted to for the sake of clarity. It is intended that
each term contemplates its broadest meaning as understood
by those skilled in the art and includes all technical equiva-
lents that operate in a similar manner to accomplish a similar
purpose. It is also to be understood that the mention of one
or more steps of a method does not preclude the presence of
additional method steps or intervening method steps
between those steps expressly identified. Steps of a method
may be performed in a different order than those described
herein without departing from the scope of the present
disclosure. Similarly, it is also to be understood that the
mention of one or more components in a device or system
does not preclude the presence of additional components or
intervening components between those components
expressly identified.

[0025] As discussed herein, a “subject” may be any appli-
cable human, animal, or other organism, living or dead, or
other biological or molecular structure or chemical environ-
ment, and may relate to particular components of the sub-
ject, for instance specific tissues or fluids of a subject (e.g.,
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human tissue in a particular area of the body of a living
subject), which may be in a particular location of the subject,
referred to herein as an “area of interest” or a “region of
interest.”

[0026] Some references, which may include various pat-
ents, patent applications, and publications, are cited in a
reference list and discussed in the disclosure provided
herein. The citation and/or discussion of such references is
provided merely to clarify the description of the present
disclosure and is not an admission that any such reference is
“prior art” to any aspects of the present disclosure described
herein. In terms of notation, “[n]” corresponds to the n”
reference in the list. All references cited and discussed in this
specification are incorporated herein by reference in their
entireties and to the same extent as if each reference was
individually incorporated by reference.

[0027] The term “about,” as used herein, means approxi-
mately, in the region of, roughly, or around. When the term
“about” is used in conjunction with a numerical range, it
modifies that range by extending the boundaries above and
below the numerical values set forth. In general, the term
“about” is used herein to modify a numerical value above
and below the stated value by a variance of 10%. In one
aspect, the term “about” means plus or minus 10% of the
numerical value of the number with which it is being used.
Therefore, about 50% means in the range of 45%-55%.
Numerical ranges recited herein by endpoints include all
numbers and fractions subsumed within that range (e.g. 1 to
Sincludes 1, 1.3, 2,2.75,3,3.90, 4, 4.24, and 5). Similarly,
numerical ranges recited herein by endpoints include sub-
ranges subsumed within that range (e.g. 1 to 5 includes
1-1.5, 1.5-2, 2-2.75, 2.75-3, 3-3.90, 3.90-4, 4-4.24, 4.24-5,
2-5, 3-5, 1-4, and 2-4). Tt is also to be understood that all
numbers and fractions thereof are presumed to be modified
by the term “about.”

[0028] The invention itself, together with further objects
and attendant advantages, will best be understood by refer-
ence to the following detailed description, taken in conjunc-
tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The foregoing and other objects, features and
advantages of the present invention, as well as the invention
itself, will be more fully understood from the following
description of preferred embodiments, when read together
with the accompanying drawings.

[0030] The accompanying drawings, which are incorpo-
rated into and form a part of the instant specification,
illustrate several aspects and embodiments of the present
invention and, together with the description herein, serve to
explain the principles of the invention. The drawings are
provided only for the purpose of illustrating select embodi-
ments of the invention and are not to be construed as limiting
the invention.

[0031] FIG. 1 schematically illustrates a port apparatus for
electrocautery for surgery.

[0032] FIG. 2 schematically illustrates sheath in a non-
expanded state for use with a port apparatus for electrocau-
tery for surgery.

[0033] FIG. 3 schematically illustrates sheath in an
expanded state for use with a port apparatus for electrocau-
tery for surgery.
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[0034] FIG. 4 schematically illustrates a sheath, along
with an endoscope, for use with a port apparatus for elec-
trocautery for surgery.

[0035] FIG. 5 schematically illustrates a port apparatus,
including a trocar and dilator, for electrocautery for surgery.
[0036] FIG. 6 schematically illustrates a port apparatus,
including a trocar and dilator, for electrocautery for surgery.
[0037] FIG. 7 schematically illustrates a port apparatus,
including a trocar and dilator, for electrocautery for surgery.
[0038] FIG. 8 schematically illustrates a port apparatus,
including a trocar and dilator, for electrocautery for surgery.
[0039] FIG. 9 schematically illustrates a port apparatus,
including a trocar and dilator, for electrocautery for surgery.
[0040] FIG. 10 schematically illustrates a partially
exploded view of a port apparatus, including a trocar and
dilator, for electrocautery for surgery.

[0041] FIG. 11 schematically illustrates a partially
exploded view of a port apparatus, including a trocar and
dilator, for electrocautery for surgery.

[0042] FIG. 12 schematically illustrates an exploded view
of a port apparatus, including a trocar and dilator, for
electrocautery for surgery.

[0043] FIG. 13 schematically illustrates a port apparatus
including a trocar for electrocautery for surgery.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0044] FIG. 1 schematically illustrates an embodiment of
a port apparatus 11 that is configured for use for providing
electrocautery for surgery on a site of a subject. The port
apparatus 11 may include a trocar device 13, whereby the
trocar device 13 may have a distal portion 14 and a proximal
portion 12 (not shown) separated longitudinally from one
another. Also shown is a needle 21 that may be inserted or
extended longitudinally through the trocar device 13. Also
included is a diode 15 disposed on the distal portion 14 of
the trocar device 13. The diode 15 may be any electrode,
contact, or device configured for delivering the electrocau-
tery effect to the applicable site. Further, an electro-surgical
terminal 17 may disposed on the proximal portion 12 (not
shown) of the trocar device 13. Moreover, a wire 19 may
disposed longitudinally on the trocar device 13, wherein the
wire 19 is in communication with the diode 15 and the
electro-surgical terminal 17. For example, the wire 19 may
be embedded within the wall or integral with the wall of the
trocar device 13 so as to avoid allowing the wire to make
direct electrical contact with the subject. The wire 19 may be
any transmission medium, conductive path, line, channel or
circuit for transmitting the applicable the electric current to
ultimately cause the thermal conduction or heat to provide
the cauterization. The wire or other components may be
covered with a coating for electric insulation.

[0045] An aspect of an embodiment of present invention
provides, among other things, a method for performing
electrocautery on a site of a subject. The method may
include inserting the trocar device 13 (or other medical
instrument or devices) into the location of the site of the
subject. The method further includes electro-cauterizing the
site of the subject using a diode (or other electrode or
hardware) disposed on the trocar device.

[0046] FIGS. 2-3 schematically illustrates an embodiment
of a sheath in a non-expanded state and an expanded state,
respectively, for use with a port apparatus 11 for electro-
cautery for surgery. The port apparatus 11 may include a
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trocar device 13, whereby the trocar device 13 may have a
distal portion 14 and a proximal portion 12 (not shown)
separated longitudinally from one another. Additionally, an
expandable sheath 25 may be included, whereby the expand-
able sheath 25 may have a distal portion 37 and a proximal
portion 36 (not shown) separated longitudinally from one
another. Also shown is a needle 21 that may be inserted or
extended longitudinally through the trocar device 13 and/or
expandable sheath 25. Also included is a diode 15 disposed
on the distal portion 37 of the expandable sheath 25. The
diode 15 may be any electrode, contact, or device configured
for delivering the electrocautery effect to the applicable site.
Further, an electro-surgical terminal 17 may disposed on the
proximal portion 36 (not shown) of the expandable sheath
25. Moreover, a wire 19 may disposed longitudinally on the
expandable sheath 25, wherein the wire 19 is in communi-
cation with the diode 15 and the electro-surgical terminal 17.
For example, the wire 19 may be embedded within the wall
or integral with the wall of the expandable sheath 25 so as
to avoid allowing the wire to make direct electrical contact
with the subject. The wire 19 may be any transmission
medium, conductive path, line, channel or circuit for trans-
mitting the applicable electrical current so at to ultimately
provide the thermal conduction or heat conduction for the
cauterization. In an embodiment, the wire or other compo-
nents may be covered with a coating for electric insulation.

[0047] An aspect of an embodiment of present invention
provides, among other things, a method for performing
electrocautery on a site of a subject. The method may
include inserting one or more tubes (e.g., cannulas) or
medical instruments or devices that extends longitudinally
through an expandable sheath The method further includes
electro-cauterizing the site of the subject using a diode
disposed on the expandable sheath device. The sheath
expands radially due to the radial forces applied outward
onto the sheath while the tube (e.g., cannula) or other
medical instruments or devices are inserted, extended, or
disposed within the expandable sheath. In an embodiment a
sheath may be utilized that is not configured to be expand-
able. In an embodiment a sheath may utilized that is of a
self-deployed configuration.

[0048] FIG. 4 schematically illustrates an embodiment of
an expandable sheath 25 that may be used with a port
apparatus (not shown), for example, for electrocautery for
surgery of a site 3 in the tissue wall 1 or other region of the
subject. The expandable sheath 25 may have a distal portion
37 and a proximal portion 36 separated longitudinally from
one another. Also shown is an endoscope 27 (of which may
be other medical instruments or medical devices) that may
be inserted or extended longitudinally through expandable
sheath 25. Also included is a diode 15 disposed on the distal
portion 37 of the expandable sheath 25. The diode 15 may
be any electrode, contact, or device configured for providing
the electrocautery effect to the applicable site. Further, an
electro-surgical terminal 17 may be disposed on the proxi-
mal portion 36 of the expandable sheath 25. Moreover, a
wire 19 may disposed longitudinally on the expandable
sheath 25, wherein the wire 19 is in communication with the
diode 15 and the electro-surgical terminal 17. For example,
the wire 19 may be embedded within the wall or integral
with the wall of the expandable sheath 25 so as to avoid
allowing the wire to make direct electrical contact with the
subject. The wire 19 may be any transmission medium,
conductive path, line, channel or circuit for transmitting the
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applicable electrical current so at to ultimately provide the
thermal conduction or heat conduction. In an embodiment,
the wire or other components may coated to provide electric
insulation. The electro-surgical terminal 17 may be locate at
a variety of locations of the apparatus or device as desired
or required.

[0049] FIGS. 5, 6,7, 8, 9, 10, 11, and 12 schematically
illustrate different views of various embodiments of a port
apparatus 11 that is configured for use for providing elec-
trocautery for surgery on a site of a subject. The port
apparatus 11 may include a trocar device 13, whereby the
trocar device 13 may have a distal portion 14 and a proximal
portion 12 separated longitudinally from one another.
Although not shown, various instruments and devices may
be inserted or extended longitudinally through the trocar
device 13 or other related components used as part of or with
the port apparatus. Also included is a diode 15 disposed on
the distal portion 14 of the trocar device 13 (shown in FIGS.
5,6,7,8and9). The diode 15 may be any electrode, contact,
component, or device configured for delivering the electro-
cautery effect to the applicable site. Further, an electro-
surgical terminal 17 may disposed on or near the trocar
interface portion 29 (shown in FIGS. 6, 7 and 9). Moreover,
a wire 19 may disposed longitudinally on the trocar device
13, wherein the wire 19 is in communication with the diode
15 and the electro-surgical terminal 17. For example, the
wire 19 may be embedded within the wall or integral with
the wall of the trocar device 13 so as to avoid allowing the
wire to make direct electrical contact with the subject. The
wire 19 may be any transmission medium, line, conductive
path, channel or circuit for transmitting the applicable elec-
tric current to ultimately cause the thermal conduction or
heat for the electric cautery. Also shown in some of FIGS.
5-12, provided are the dilator interface portions 30, orifices
31, and 36 camera support 35. The dilator interface portions
30 may be located at or near the proximal end of the dilator
23 and accessible for the practitioner, surgeon, clinician, or
user; as well as receptive to other instruments or devices.
The orifices 31 are configured for an output, input, or both
an output and input between the subject and outside of the
subject to exchange smoke, air, fluid, or gas (or other
medium as needed or required). The orifices 31 may be
operable as or with luer lock fittings, for example, but not
limited thereto. The port apparatus 11 may be used with an
image recording device (such as a camera, video recording
or other imaging means) as well as other devices and
surgical and medical instruments to be disposed or mounted
on the camera support 35, for example. The camera (or
recording device) may be secured a variety of ways such as
at the camera support 35 or within the trocar, or other
suitable location (s), for example. The acquired image or
related data may be communicated locally and/or remotely
to the surgeon, clinician, user, and/or processor. Similarly,
any data or information acquired by the components, equip-
ment, or instruments associated with the port apparatus may
be communicated locally and/or remotely to the surgeon,
clinician, user, and/or processor.

[0050] FIGS. 10, 11, and 12 schematically illustrates vary-
ing exploded views of a port apparatus, including a trocar
and dilator, for electrocautery for surgery.

[0051] FIG. 13 schematically illustrates an embodiment of
a port apparatus 11 that is configured for use for providing
electrocautery for surgery on a site of a subject. The port
apparatus 11 may include a trocar device 13, whereby the
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trocar device 13 may have a distal portion 14 and a proximal
portion 12 separated longitudinally from one another.
Although not shown, various instruments and devices may
be inserted or extended longitudinally through the trocar
device 13 or other related components used as part of or with
the port apparatus. Also included is a diode 15 disposed on
the distal portion 14 of the trocar device 13. The diode 15
may be any electrode, contact, component, or device con-
figured for delivering the electrocautery effect to the appli-
cable site. Further, an electro-surgical terminal 17 may
disposed on the trocar interface portion 29. Moreover, a wire
19 may disposed longitudinally on the trocar device 13,
wherein the wire 19 is in communication with the diode 15
and the electro-surgical terminal 17. For example, the wire
19 may be embedded within the wall or integral with the
wall of the trocar device 13 so as to avoid allowing the wire
to make direct electrical contact with the subject. For
example, the wire 19 may be situated with, connected to, or
in communication with the wall of the trocar device 13 and
have a covering so as to avoid allowing the wire to make
direct electrical contact with the subject. The wire 19 may be
any transmission medium, conductive path, line, channel or
circuit for transmitting the applicable the electric current to
ultimately cause the thermal conduction or heat for the
cauterization. Also shown are the orifices 31 and camera
support 35.

[0052] The various components other than the specific
electric cautery components may be a variety of materials
such as, but not limited thereto, plastic, stainless steel,
polycarbonate, nylon, polymers, acetal polymers, ceramics,
etc.

[0053] In an embodiment, the electro-surgical terminal 17
may be any connection, terminal, or point to provide or
facilitate a connection with electro-surgical power or other
applicable power or energy supply. In an embodiment, the
electro-surgical terminal may 17 be configured to facilitate
quick-release connection to and disconnection from an elec-
trosurgical power supply or other applicable power supply.

[0054] In an embodiment, the electrical/electronic related
components/system including the diode, wire, and electro-
surgical terminal may be any suitable electrically conductive
material such that current supplied by power supply is
delivered through the cauterizing diode tip or distal portion
(or other applicable portion) of the trocar, sheath, or other
medical instrument or device so as to target site in the
subject.

EXAMPLES

[0055] Practice of an aspect of an embodiment (or
embodiments) of the invention will be still more fully
understood from the following examples and experimental
results, which are presented herein for illustration only and
should not be construed as limiting the invention in any way.

[0056] Example 1. A port apparatus for use for providing
electrocautery for surgery on a site of a subject. The appa-
ratus may comprise: a trocar device, wherein said trocar
device having a distal portion and a proximal portion
separated longitudinally from one another; a diode disposed
on said distal portion of said trocar device; an electro-
surgical terminal disposed on said proximal portion of said
trocar device; and a wire disposed longitudinally on said
trocar device, wherein said wire is in communication with
said diode and said electro-surgical terminal.
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[0057] Example 2. The port apparatus of example I,
wherein: said trocar device is configured to receive a needle
that extends longitudinally through said trocar device.

[0058] Example 3. The port apparatus of example 2,
wherein: said trocar device is configured to receive a dilator
that extends longitudinally through said trocar device.

[0059] Example 4. The port apparatus of example 1 (as
well as subject matter of one or more of any combination of
examples 2-3, in whole or in part), wherein: said trocar
device is configured to receive a dilator that extends longi-
tudinally through said trocar device.

[0060] Example 5. The port apparatus of example 1 (as
well as subject matter of one or more of any combination of
examples 2-4, in whole or in part), wherein said apparatus is
used as a laparoscopic or thoracoscopic port for laparoscopic
or thoracoscopic surgery, respectively.

[0061] Example 6. A device for use with a port apparatus
for use for providing electrocautery for surgery on a site of
a subject. The device may comprise: an expandable sheath
device, wherein said expandable sheath device having a
distal portion and a proximal portion separated longitudi-
nally from one another; a diode disposed on said distal
portion of said expandable sheath device; an electro-surgical
terminal disposed on said proximal portion of said expand-
able sheath device; and a wire disposed longitudinally on
said expandable sheath device, wherein said wire is in
communication with said diode and said electro-surgical
terminal.

[0062] Example 7. The device of example 6, wherein: said
expandable sheath device is configured to receive one or
more medical tubes or one or more medical instruments or
devices that extend longitudinally through said expandable
sheath.

[0063] Example 8. The device of example 7, wherein said
expandable sheath is configured to expand radially outward
into an expanded state upon receiving said one or more
medical tubes or one or more medical instruments or devices
that have a radius larger than the radius of said expandable
sheath in an unexpanded state.

[0064] Example 9. The device of example 7 (as well as
subject matter in whole or in part of example 8), wherein
said one or more medical tubes include any combination of
one or more of the following: cannula, trocar device, needle,
dilator, laparoscope, thoracoscope, or endoscope.

[0065] Example 10. The port apparatus of example 6 (as
well as subject matter of one or more of any combination of
examples 5-9, in whole or in part), wherein said apparatus is
used as a laparoscopic or thoracoscopic port for laparoscopic
or thoracoscopic surgery, respectively.

[0066] Example 11. A method for performing electrocau-
tery on a site of a subject. The method may comprise:
inserting a trocar device into the location of the site of the
subject, wherein said trocar device having a distal portion
and a proximal portion separated longitudinally from one
another; and electro-cauterizing the site of the subject using
a diode disposed on said trocar device.

[0067] Example 12. The method of example 11, com-
prises: inserting a needle that extends longitudinally through
said trocar device.

[0068] Example 13. The method of example 12, com-
prises: inserting a dilator that extends longitudinally through
said trocar device.



US 2019/0307488 A1l

[0069] Example 14. The method of example 11 (as well as
subject matter in whole or in part of example 13), comprises:
inserting a dilator that extends longitudinally through said
trocar device.

[0070] Example 15. The method of example 11 (as well as
subject matter of one or more of any combination of
examples 12-14, in whole or in part), wherein said method
is used for laparoscopic or thoracoscopic surgery, respec-
tively.

[0071] Example 16. A method for performing electrocau-
tery on a site of a subject. The method may comprise:
inserting one or more medical tubes or medical instruments
or devices that extends longitudinally through an expandable
sheath; wherein said expandable sheath having a distal
portion and a proximal portion separated longitudinally from
one another; and electro-cauterizing the site of the subject
using a diode disposed on said expandable sheath device.
[0072] Example 17. The method of example 16, comprises
expanding said expandable sheath to expand radially out-
ward into an expanded state upon receiving said one or more
inserted medical tubes or medical instruments or devices
that have a radius larger than the radius of said expandable
sheath in an unexpanded state.

[0073] Example 18. The method of example 17, wherein
said one or more medical tubes include any combination of
one or more of the following: cannula, trocar device, needle,
dilator, laparoscope, thoracoscope, or endoscope.

[0074] Example 19. The method of example 16 (as well as
subject matter in whole or in part of example 18), wherein
said method is used for laparoscopic or thoracoscopic sur-
gery, respectively.

[0075] Example 20. A port apparatus for use for providing
electrocautery for surgery on a site of a subject. The appa-
ratus may comprise: a medical tube or medical instrument or
device, wherein said medical tube or medical instrument or
device having a distal portion and a proximal portion
separated longitudinally from one another; a diode disposed
on said distal portion of said medical tube or medical
instrument or device; an electro-surgical terminal disposed
on said proximal portion of said medical tube or medical
instrument or device; and a wire disposed longitudinally on
said medical tube or medical instrument or device, wherein
said wire is in communication with said diode and said
electro-surgical terminal.

[0076] Example 21. The apparatus of example 20 (as well
as subject matter of one or more of any combination of
examples 2-5 and 7-10, in whole or in part), wherein said
medical tube or medical instrument or device includes any
combination of one or more of the following: cannula, trocar
device, needle, dilator, laparoscope, thoracoscope, or endo-
scope.

[0077] Example 22. The method of using any of the
devices, systems, apparatuses, assemblies, or their compo-
nents provided in any one or more of examples 1-21.
[0078] Example 23. The method of providing instructions
to use or operate of any of the devices, systems, apparatuses,
assemblies, or their components provided in any one or more
of examples 1-24.

[0079] Example 25. The method of manufacturing any of
the devices, systems, apparatuses, assemblies, or their com-
ponents provided in any one or more of examples 1-21.
[0080] Example 26. A method and an apparatus (as well as
subject matter of one or more of any combination of
examples 1-21, in whole or in part) for performing electro-
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cautery on a site of a subject that includes inserting a trocar
device into the location of the site of the subject and
electro-cauterizing the site of the subject using a diode
included with the trocar device.

[0081] Example 27. A method and an apparatus (as well as
subject matter of one or more of any combination of
examples 1-21, in whole or in part) for performing electro-
cautery on a site of a subject that includes inserting one or
more medical tubes or medical instruments or devices that
extends through an expandable sheath; and electro-cauter-
izing the site of the subject using a diode included with the
expandable sheath device.

[0082] Example 28. It is noted that machine readable
medium or computer useable medium may be configured to
execute the subject matter pertaining to system (or appara-
tus) or related methods disclosed in examples 1-21, as well
as examples 22-27.
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[0098] Unless clearly specified to the contrary, there is no
requirement for any particular described or illustrated activ-
ity or element, any particular sequence or such activities,
any particular size, speed, material, duration, contour,
dimension or frequency, or any particularly interrelationship
of such elements. Moreover, any activity can be repeated,
any activity can be performed by multiple entities, and/or
any element can be duplicated. Further, any activity or
element can be excluded, the sequence of activities can vary,
and/or the interrelationship of elements can vary. It should
be appreciated that aspects of the present invention may
have a variety of sizes, contours, shapes, compositions and
materials as desired or required.

[0099] In summary, while the present invention has been
described with respect to specific embodiments, many modi-
fications, variations, alterations, substitutions, and equiva-
lents will be apparent to those skilled in the art. The present
invention is not to be limited in scope by the specific
embodiment described herein. Indeed, various modifications
of the present invention, in addition to those described
herein, will be apparent to those of skill in the art from the
foregoing description and accompanying drawings. Accord-
ingly, the invention is to be considered as limited only by the
spirit and scope of the following claims, including all
modifications and equivalents.

[0100] Still other embodiments will become readily appar-
ent to those skilled in this art from reading the above-recited
detailed description and drawings of certain exemplary
embodiments. It should be understood that numerous varia-
tions, modifications, and additional embodiments are pos-
sible, and accordingly, all such variations, modifications,
and embodiments are to be regarded as being within the
spirit and scope of this application. For example, regardless
of the content of any portion (e.g., title, field, background,
summary, abstract, drawing figure, etc.) of this application,
unless clearly specified to the contrary, there is no require-
ment for the inclusion in any claim herein or of any
application claiming priority hereto of any particular
described or illustrated activity or element, any particular
sequence of such activities, or any particular interrelation-
ship of such elements. Moreover, any activity can be
repeated, any activity can be performed by multiple entities,
and/or any element can be duplicated. Further, any activity
or element can be excluded, the sequence of activities can
vary, and/or the interrelationship of elements can vary.
Unless clearly specified to the contrary, there is no require-
ment for any particular described or illustrated activity or
element, any particular sequence or such activities, any
particular size, speed, material, dimension or frequency, or
any particularly interrelationship of such elements. Accord-
ingly, the descriptions and drawings are to be regarded as
illustrative in nature, and not as restrictive. Moreover, when
any number or range is described herein, unless clearly
stated otherwise, that number or range is approximate. When
any range is described herein, unless clearly stated other-
wise, that range includes all values therein and all sub ranges
therein. Any information in any material (e.g., a United
States/foreign patent, United States/foreign patent applica-
tion, book, article, etc.) that has been incorporated by
reference herein, is only incorporated by reference to the
extent that no conflict exists between such information and
the other statements and drawings set forth herein. In the
event of such conflict, including a conflict that would render
invalid any claim herein or seeking priority hereto, then any
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such conflicting information in such incorporated by refer-
ence material is specifically not incorporated by reference
herein.

We claim:

1. A port apparatus for use for providing electrocautery for
surgery on a site of a subject, said apparatus comprising:

a trocar device, wherein said trocar device having a distal

portion and a proximal portion separated longitudinally
from one another;

a diode disposed on said distal portion of said trocar

device;

an electro-surgical terminal disposed on said proximal

portion of said trocar device; and

a wire disposed longitudinally on said trocar device,

wherein said wire is in communication with said diode
and said electro-surgical terminal.

2. The port apparatus of claim 1, wherein:

said trocar device is configured to receive a needle that

extends longitudinally through said trocar device.

3. The port apparatus of claim 2, wherein:

said trocar device is configured to receive a dilator that

extends longitudinally through said trocar device.

4. The port apparatus of claim 1, wherein:

said trocar device is configured to receive a dilator that

extends longitudinally through said trocar device.

5. The port apparatus of claim 1, wherein said apparatus
is used as a laparoscopic or thoracoscopic port for laparo-
scopic or thoracoscopic surgery, respectively.

6. A device for use with a port apparatus for use for
providing electrocautery for surgery on a site of a subject,
said device comprising:

an expandable sheath device, wherein said expandable

sheath device having a distal portion and a proximal
portion separated longitudinally from one another;

a diode disposed on said distal portion of said expandable

sheath device;

an electro-surgical terminal disposed on said proximal

portion of said expandable sheath device; and

a wire disposed longitudinally on said expandable sheath

device, wherein said wire is in communication with
said diode and said electro-surgical terminal.

7. The device of claim 6, wherein:

said expandable sheath device is configured to receive one

or more medical tubes or one or more medical instru-
ments or devices that extend longitudinally through
said expandable sheath.

8. The device of claim 7, wherein said expandable sheath
is configured to expand radially outward into an expanded
state upon receiving said one or more medical tubes or one
or more medical instruments or devices that have a radius
larger than the radius of said expandable sheath in an
unexpanded state.

9. The device of claim 7, wherein said one or more
medical tubes include any combination of one or more of the
following:

cannula, trocar device, needle, dilator, laparoscope, tho-

racoscope, or endoscope.

10. The port apparatus of claim 6, wherein said apparatus
is used as a laparoscopic or thoracoscopic port for laparo-
scopic or thoracoscopic surgery, respectively.

11. A method for performing electrocautery on a site of a
subject, said method comprising:
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inserting a trocar device into the location of the site of the
subject, wherein said trocar device having a distal
portion and a proximal portion separated longitudinally
from one another; and
electro-cauterizing the site of the subject using a diode
disposed on said trocar device.
12. The method of claim 11, comprises:
inserting a needle that extends longitudinally through said
trocar device.
13. The method of claim 12, comprises:
inserting a dilator that extends longitudinally through said
trocar device.
14. The method of claim 11, comprises:
inserting a dilator that extends longitudinally through said
trocar device.
15. The method of claim 11, wherein said method is used
for laparoscopic or thoracoscopic surgery, respectively.
16. A method for performing electrocautery on a site of a
subject, said method comprising:
inserting one or more medical tubes or medical instru-
ments or devices that extends longitudinally through an
expandable sheath; wherein said expandable sheath
having a distal portion and a proximal portion separated
longitudinally from one another; and
electro-cauterizing the site of the subject using a diode
disposed on said expandable sheath device.
17. The method of claim 16, comprises expanding said
expandable sheath to expand radially outward into an
expanded state upon receiving said one or more inserted
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medical tubes or medical instruments or devices that have a
radius larger than the radius of said expandable sheath in an
unexpanded state.

18. The method of claim 17, wherein said one or more
medical tubes include any combination of one or more of the
following:

cannula, trocar device, needle, dilator, laparoscope, tho-

racoscope, or endoscope.

19. The method of claim 16, wherein said method is used
for laparoscopic or thoracoscopic surgery, respectively.

20. A port apparatus for use for providing electrocautery
for surgery on a site of a subject, said apparatus comprising:

a medical tube or medical instrument or device, wherein

said medical tube or medical instrument or device
having a distal portion and a proximal portion separated
longitudinally from one another;

a diode disposed on said distal portion of said medical

tube or medical instrument or device;

an electro-surgical terminal disposed on said proximal

portion of said medical tube or medical instrument or
device; and

a wire disposed longitudinally on said medical tube or

medical instrument or device, wherein said wire is in
communication with said diode and said electro-surgi-
cal terminal.

21. The apparatus of claim 20, wherein said medical tube
or medical instrument or device includes any combination of
one or more of the following:

cannula, trocar device, needle, dilator, laparoscope, tho-

racoscope, or endoscope.
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