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Description
BACKGROUND

[0001] Medical professionals employ laparoscopes to
perform minimally invasive surgery on a patient’s abdom-
inal cavity for diagnostic and treatment purposes. Gen-
erally, laparoscopes comprise an instrument configured
to pass through a small incision (e.g., in the abdominal
wall) and capture images (e.g., video) of areas within a
patient. The captured images are normally displayed by
large monitors that are positioned proximate to the lapar-
oscopic procedure area (e.g., suspended from the ceiling
of the operating room around the operating table). During
use, laparoscopes require a myriad of associated equip-
ment, such as power sources, insufflators and so on,
which are coupled to the laparoscope via a wiring/tube
harness, and so forth. Consequently, laparoscopes are
confined to use in dedicated surgical environments, such
as a laparoscopic operating room in a hospital.

[0002] Prior art document US 5,785,644 discloses a
portable laparoscope system which is used in combina-
tion with a source of insufflation such as an insufflation
needle in a trocar.

SUMMARY

[0003] A portable laparoscope is disclosed. The port-
able laparoscope is capable of providing laparoscopic
imaging functionality to medical personnel in unconven-
tional environments (e.g., environments other than a ded-
icated laparoscopic operating room, including environ-
ments such as but not necessarily limited to: rural areas,
combat zones, and so on). In implementations, the port-
able laparoscope includes a housing and an elongated
tube coupled to the housing. A lighting source and an
image capture device are disposed proximate to an end
of the elongated tube opposite the housing. The image
capture device is configured to capture an image in a
viewing area that is illuminated by light provided by the
lighting source. The portable laparoscope includes an
image display apparatus configured to display the imag-
es acquired by the image capture device and/or to trans-
mit the images to a remote display device. The portable
laparoscope may be configured to position and hold an
insufflator.

[0004] Theinvention is defined inthe appended claims
1-13.

DRAWINGS

[0005] The detailed description is described with ref-
erence to the accompanying figures. The use of the same
reference numbers in different instances in the descrip-
tionand the figures may indicate similar oridentical items.
It should be noted that the drawings are not necessarily
to scale.
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FIG. 1isablockdiagramillustrating an example port-
able laparoscope in accordance with example im-
plementations of the present disclosure.

FIG. 2 is a diagrammatic isometric view illustrating
a portable laparoscope used in a non-dedicated sur-
gical environment in accordance with example im-
plementations of the present disclosure.

FIG. 3 is a diagrammatic isometric view of the port-
able laparoscope illustrated in FIG. 2, where a light
source and a camera are disposed proximate to an
end of an elongated tube of the portable laparo-
scope.

FIG. 4Ais a diagrammatic isometric view illustrating
a portable laparoscope configured with a flip screen
display device in accordance with example imple-
mentations of the present disclosure.

FIG. 4B is a diagrammatic isometric view illustrating
a portable laparoscope configured to employ a mo-
bile device for display of images in accordance with
example implementations of the present disclosure.
FIG. 4C is a diagrammatic isometric view illustrating
a portable laparoscope including a display device
configured to articulate to provide multiple viewing
angles in accordance with example implementations
of the present disclosure.

FIG. 4D is a diagrammatic isometric view illustrating
a portable laparoscope including a fixed display de-
vice in accordance with example implementations of
the present disclosure.

FIG. 4E is a diagrammatic isometric view illustrating
a portable laparoscope coupled with a detachable
display device in accordance with example imple-
mentations of the present disclosure.

FIG. 4F is a partial diagrammatic isometric view il-
lustrating an end of an elongated tube of a portable
laparoscope, where a light source and a camera ar-
ray is disposed at the end of the elongated tube in
accordance with example implementations of the
present disclosure.

FIG. 4G is adiagrammatic view illustrating a portable
laparoscope including a housing configured with a
display device and a handle to assist with operating
the portable laparoscope in accordance with exam-
ple implementations of the present disclosure.

FIG. 5is a diagrammatic isometric view of a portable
laparoscope as used in a surgical environment,
where the portable laparoscope includes a gas car-
tridge, a trocar-hookup, and a trocar in accordance
with example implementations of the present disclo-
sure.

FIG. 6 is a diagrammatic side elevation view of the
portable laparoscope illustrated in FIG. 5.

DETAILED DESCRIPTION

Overview

[0006] Laparoscopes are generally used to perform
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minimally invasive surgeries. Laparoscopes employ a
variety of detached equipment such as power sources,
insufflators, monitors, and so on, which are coupled to
the laparoscope via a wiring/tube harness, or the like.
For example, laparoscopic equipment is generally con-
nected to a bank of large display screens arranged within
a dedicated operating room in order to provide a physi-
cian with as large and as detailed a view of a patient’s
internal organs as possible. Consequently, laparoscopes
are very expensive, cumbersome and time consuming
to set-up. Thus, laparoscopes have been confined to use
in dedicated surgical environments such as a laparo-
scopic operating room in a hospital, surgical center, or
the like.

[0007] In many instances, access to a dedicated sur-
gical environment can be difficult or even impossible, es-
pecially when multiple patients must be evaluated and/or
treated in a short span of time, such as during a mass
casualty event. For example, in the case of an individual
who has been subjected to multiple traumatic injuries,
there may be a highrisk of internal bleeding. Instant triage
evaluation of this type of polytrauma patient in the emer-
gency room itself may be difficult, compounded by the
fact that diagnosing internal bleeding is very time sensi-
tive in order to provide effective intervention. Although a
technique such as Focused Assessment with Sonogra-
phy for Trauma (FAST) can provide some information, it
lacks the ability to fully visualize internal organs in an
ambulatory setting, which can help significantly in triaging
patients. Further, in the Intensive Care Unit (ICU), diag-
nosing the onset of internal bleeding or other internal
maladies is often complicated because polytraumatic pa-
tients are difficult to move or immobile. Thus, in both
triage and ICU settings, imaging devices such as Com-
puted Tomography (CT) devices or Magnetic Resonance
Imagining (MRI) devices are not feasible solutions, es-
pecially when patients are hemodynamically stable and
cannot be moved and such equipment is unavailable.
With abdominal trauma, the use of CT with contrast may
be preferred. As discussed, neither a triage nor an ICU
setting lends itself to CT scanning due to a critical con-
dition of patients, lack of patient mobility, and/or time con-
straints.

[0008] Accordingly, a portable laparoscope is dis-
closed. In one or more implementations, the portable
laparoscope includes a housing and an elongated tube
coupled to the housing. The portable laparoscope can
be configured to support an insufflator. A lighting source
and an image capture device (e.g., a camera) are dis-
posed proximate to an end of the elongated tube opposite
the housing. The camera is configured to capture anim-
age in a viewing area that is illuminated by light provided
by the lighting source. The portable laparoscope includes
an image display apparatus configured to display the im-
ages acquired by the camera and/or to transmit the im-
ages to a remote display device. In one example, the
image display apparatus may comprise a display such
as a Liquid Crystal Display (LCD) for displaying captured
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images and/or captured video of a patient’s internals,
such as an abdominal cavity, and so forth. In another
example, the image display apparatus includes a trans-
mitter disposed in the housing that is configured to trans-
mit images and/or video captured by the camera to a
receiver. The receiver is configured to receive the images
and/or video for display by a display device communica-
tively coupled to the receiver.

[0009] The portable laparoscope is capable of provid-
ing laparoscopic imaging functionality to medical person-
nel in unconventional environments (e.g., environments
other than a dedicated laparoscopic operating room).
Thus, the portable laparoscope may be configured to be
used in a variety of environments. For example, the port-
able laparoscope may be used in remote areas, such as,
but not necessarily limited to: military field hospitals or
rural areas, in a hospital environment outside of the op-
erating room, or in areas where sophisticated and ex-
pensive medical equipment is generally not available.
Further, the portable laparoscope may be used in appli-
cations other than surgical intervention, such as for sur-
gical evaluation outside of an operating room.

[0010] The portable laparoscope may be used for de-
termining the presence and/or extent of abdominal trau-
ma. This information can then be used to determine an
appropriate course of action in treatment, making con-
servative management of abdominal injury possible by
providing information more accurate than that provided
by a CT scan. Further, because portable laparoscopy
can provide direct visualization of an abdominal cavity,
resolution may not significantly influence diagnostic fi-
delity. However, using a portable laparoscope forabdom-
inal trauma is provided by way of example only and is
not meant to be restrictive of the present disclosure.
Thus, a portable laparoscope can also be used for
ischemic bowel, which may otherwise be difficult to di-
agnose, and often frustrates radiographic evaluation.
Portable laparoscopy at a bedside in the ICU may dra-
matically ease diagnosis of ischemic bowel with much
higher fidelity. In addition to the triage bay and ICU, port-
able laparoscopy may also be performed in multiple lo-
cations outside of the operating room. For example, most
medical clinics have a clean space to perform procedures
such as lumbar puncture or colonoscopy. Such rooms
may also be utilized for laparoscopic evaluation using a
portable laparoscope in accordance with the present dis-
closure. In the following discussion, an example portable
laparoscope is described.

Example Environment

[0011] It will be understood that when an element is
referred to as being "connected," "coupled," "operatively
coupled," and/or "communicatively coupled" to another
element, it can be directly connected or coupled to the
other element, or intervening elements may be present.
In contrast, when an element is referred to as being "di-
rectly connected" or "directly coupled" to another ele-
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ment, there are no intervening elements present. Addi-
tionally, like numbers refer to like elements throughout.
Reference will now be made in detail to the subject matter
disclosed, which is illustrated in the accompanying fig-
ures.

[0012] FIGS. 1through 6 illustrate an example portable
laparoscope 100. As shown, the portable laparoscope
100 includes a housing 102 and an elongated tube 104
coupled to the housing 102. The housing can be config-
ured to support an insufflator 106. A light source 108 and
a camera 110 are disposed proximate to a first end 112
of the elongated tube 104 coupled to the housing 102.
The housing 102 is also configured to hold image display
apparatus 114, that can be configured to display the im-
ages acquired by the camera 110 and/or transmit the
images to a remote display device. A power source 116
is disposed in the housing 102 to provide sufficient op-
erational power to the electronic devices disposed in the
portable laparoscope 100 (e.qg., light source 108, camera
110, image display apparatus 114, etc.). The housing
102 may be fabricated of a medical grade material such
as titanium. However, titanium is provided by way of ex-
ample only, and is not meant to be restrictive of the dis-
closure. Thus, other materials medical grade materials
may be used to construct the housing 102, the elongated
tube 104, and so forth.

[0013] The elongated tube 104 may be configured in
a variety of ways. As shown, the elongated tube 104 in-
cludes a first end 112 and a second end 118. The first
end 112 is defined by the end of the elongated tube 104
distal from the housing 102. In implementations, a light
source 108 and a camera 110 are disposed of the elon-
gated tube 104 proximate to the first end 112. In some
implementations, the light source 108 and/or the camera
110 can be disposed of the elongated tube 104 proximate
to the second end 118. In this type of configuration, lens-
es, fiber optic cables, and the like can be used to direct
light to and from the light source 108 and/or the camera
110 along the length of the elongated tube 104. The light
source 108 and/or the camera 110 can also be positioned
within the housing 102. A window formed of generally
transparent material is disposed at the first end 112 to
provide a protective cover for the light source 108 and
the camera 110 and other equipment within the elongat-
ed tube 104. In embodiments, the generally transparent
material may be comprised of quartz, or the like.
[0014] The second end 118 of the elongated tube 104
is coupled to the housing 102 using, for example, a
threaded fitting. The fitting can be used to provide artic-
ulation between the housing 102 and the elongated tube
104. For example, the fitting can be implemented as a
joint. The second end 118 may also be welded to or fas-
tened to the threaded fitting. In an implementation, the
elongated tube 104 may comprise an approximately four-
teen inch (14") (355.6 millimeters) long tube that is ten
millimeters (10 mm) (0.39 inches) in diameter. The elon-
gated tube 104 may also be comprised of a rigid material
(e.g., titanium), a flexible material (e.g., medical nylon),
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or other medical grade materials. In some implementa-
tions, the elongated tube 104 can be configured to extend
and retract. For example, the elongated tube 104 can be
configured to telescope, and/or to retractinto the housing
102.

[0015] The insufflator 106 is used to supply agas (e.g.,
CO,) to the abdominal cavity to lift abdominal integument
from the internal organs proximate to the first end 112 of
the elongated tube 104. The insufflator 106 is either a
cartridge-based insufflator, a gas cylinder-based insuf-
flator or an infusion balloon-based insufflator. The insuf-
flator 106 can be disposed or housed within the housing
102.

[0016] The light source 108 may assume a variety of
configurations. For example, the light source 108 may
be comprised of a light emitting diode (LED), a laser di-
ode, quantum dots, multiple lightemitting diodes, multiple
laser diodes, or the like. In an implementation, the light
source 108 is disposed at the first end 112 proximate to
acamera 110, and the power source 116 is coupled (e.g.,
wired configuration, etc.)to the light source 108 to provide
sufficient operational power to the light source 108. When
the portable laparoscope 100 is in use, the light source
108 is configured to emit a light to illuminate an area
within a field of view of the camera 110.

[0017] The camera 110 may be configured in a variety
of ways. The camera 110 may, for example, be com-
prised of: a pin hole camera, a charge coupled device
(CCD) camera, a fiber optic coupled camera, a video
camera, and so forth. The camera 110 is configured to
capture an image in the camera’s field of view. The cam-
era 110 is disposed proximate to the first end 112 and
coupled to the power source 116. In an implementation,
the camera 110 may be part of a group of multiple cam-
eras 110 disposed proximate to the first end 112 and
coupled to the power source 116. As illustrated in FIG.
4F, multiple cameras 110 can be disposed at different
locations of the first end 112 to capture multiple images
from differentangles. The multiple cameras 110 may also
be arranged in such a configuration that provides a ster-
eoscopic view of the captured images when displayed.
[0018] The camera 110 is configured to communicate
with image display apparatus 114. For example, one or
more cameras 110 may be communicatively coupled to
an electronic device (e.g. a display 122, etc.) via a wired
configuration, a fiber optic communication, a transmit-
ter/receiver link, or the like. In an implementation, the
camera 110 is configured to transfer the captured image
data to an image display apparatus 114 disposed of the
housing 102.

[0019] The image display apparatus 114 may assume
a wide variety of configurations, as illustrated in FIGS.
4A through 4E. The image display apparatus 114 is con-
figured to display images captured by cameras 110
and/or to transmit the images to a remote display device.
For example, the image display apparatus 114 may in-
clude, but is not necessarily limited to: a transmitter 120
configured to transmit captured images; a display 122,
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such as a liquid crystal display (LCD) device or a projec-
tion device; and so forth. The camera 110 and the image
display apparatus 114 are communicatively coupled to-
gether via a wired configuration, a wireless configuration,
a fiber optic configuration, or the like.

[0020] In an implementation, the image display appa-
ratus 114 may be configured as a display 122 disposed
of (e.g., housed within) the housing 102. For example,
the display 122 may be a flip-screen display device, as
illustrated in FIG. 4A. As shown, the flip-screen display
device may be configured to pivot from a substantially
folded position for transportation and storage to a sub-
stantially upright position for viewing purposes. In anoth-
er example, the display 122 may be coupled to the elon-
gated tube 104 (shown in FIGS. 4C, 4D, and 4G). For
instance, the housing 102 may include an aperture to
allow viewing of the display portion of the display 122. It
is contemplated that the display 122 may be a display
device of varying dimensions. For example, the display
122 may be comprised of an approximately 2.5 inch (6.35
centimeter) diagonal LCD device, an approximately 5.8
inch (14.73 centimeters) diagonal LCD device, and so
forth. The display 122 may present the captured image(s)
as individual images for a predetermined amount of time.
The captured images may also be presented as a se-
quence of images (e.g., video). In another implementa-
tion, the display 122 may comprise a projection device,
such as a liquid crystal display (LCD) projector, or the
like. The housing 102 may be configured to house the
projection device. In an implementation, the projection
device is configured to projectimages as a virtual screen
to a viewing area. The viewing area may include, but is
not necessarily limited to: a projection screen, a wall, or
another projection viewing medium.

[0021] As illustrated in FIG. 1, the image display ap-
paratus 114 may comprise a transmitter 120. The trans-
mitter 120 may be configured in a variety of ways. For
example, the transmitter 120 may be a Radio Frequency
(RF) transmitter configured to transmit one or more im-
ages captured by camera 110 via a RF network (e.g.,
Bluetooth, Wi-Fi, etc.). In another example, the transmit-
ter 120 may comprise a laser diode configured to transmit
one or more image(s) via a free-space optical network.
The transmitter 120 may be housed within the housing
102 and coupled to power source 116.

[0022] The transmitter 120 can be configured to trans-
mit one or more captured image(s) to a remote display
device. The remote display device may be configured in
a variety of ways. In an implementation, the remote dis-
play device may be comprised of animage display device
124. The image display device 124 may be a monitor
(e.g., LCD device, High Definition (HD) display device,
etc.) communicatively coupled (e.g., wired configuration,
wireless configuration, etc.) to a receiver 126. A receiver
126 is configured to receive the one or more image(s)
transmitted by the transmitter 120 and to provide the one
or more image(s) to the image display device 124. The
receiver 126 may be implemented in a number of ways.
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For example, the receiver 126 may be a RF receiver con-
figured to receive images from a RF transmitter. In an-
other example, the receiver 126 may be an avalanche
photodiode configured to receive images from a laser
diode.

[0023] In an implementation, the receiver 126 is con-
figured to receive the image(s) transmitted by the trans-
mitter 120 and to furnish the images to the image display
device 124 via a wired configuration. For example, the
receiver 126 and image display device 124 may be lo-
cated in a separate area (e.g., building, room, etc.) from
the transmitter 120 and portable laparoscope 100.
[0024] Itis contemplated thata mobile device 128 may
be used to view the image(s) furnished by camera 110.
In an implementation, mobile device 128 may be coupled
to elongated tube 104 via a wired configuration as illus-
trated in FIG. 4B. In another implementation, the trans-
mitter 120 may be configured to transmit the captured
image(s)to a detachable mobile device 128 via a network
130 as illustrated in FIG. 4E. The mobile device 128 may
be configured in a variety of ways. For instance, the mo-
bile device 128 may be configured as a mobile phone, a
smart phone, a laptop computing device, and so forth.
The mobile device 128 may include a display 132. In an
implementation, the display 132 may be integral with the
mobile device 128. In another implementation, the dis-
play 132 may be coupled to the mobile device 128 via a
wired configuration. For example, the transmitter 120
may transmit the captured image(s) to a mobile phone
128 via the network 130. The mobile phone 128 furnishes
the captured image(s) to the display 132 for display. In
another example, the transmitter 120 may transmit the
captured image(s) to a laptop computer 128 via the net-
work 130. The laptop 128 furnishes the captured im-
age(s) to the display 132 for display.

[0025] The network 130 is representative of a variety
of different communication pathways and network con-
nections that may be employed, individually or in combi-
nations, to communicate among the components of the
portable laparoscope 100. Further, network 130 is rep-
resentative of a variety of different types of networks and
connections that are contemplated including, but not nec-
essarily limited to: the Internet; an intranet; a satellite
network; a cellular network; a mobile data network; wired
and/or wireless connections; and so forth.

[0026] Examples of wireless networks include, but are
not necessarily limited to: a free-space optical transmis-
sion network, a wireless LED network, as well as net-
works configured for communications according to: one
or more standard of the Institute of Electrical and Elec-
tronics Engineers (IEEE), such as 802.11 or 802.16 (Wi-
Max) standards; Wi-Fi standards promulgated by the Wi-
Fi Alliance; Bluetooth standards promulgated by the
Bluetooth Special Interest Group; and so on. Wired com-
munications are also contemplated such as through uni-
versal serial bus (USB), Ethernet, serial connections, and
so forth. As illustrated in FIG. 1, the portable laparoscope
100 includes a power source 116. In an implementation,
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the power source 116 may comprise a battery that is
configured to provide sufficient operational power to the
various electronic components associated with or cou-
pled to the portable laparoscope 100. For instance, in an
implementation, the battery provides sufficient operation-
al power to operate the image display apparatus 114, the
insufflator 106, the camera 110, and the light source 108.
It is contemplated that sufficient operational power may
be defined as each electronic device powered by the bat-
tery receiving enough power to be fully operational ac-
cording to the specifications of each device for a definite
amount of time.

[0027] In FIG. 1, the laparoscope 100 is depicted as
including a processor 134 and a memory 136. The proc-
essor 134 provides processing functionality for the port-
able laparoscope 100 and may include any number of
processors, micro-controllers, or other processing sys-
tems and resident or external memory for storing data
and other information accessed or generated by portable
laparoscope 100. The processor 134 is configured to ex-
ecute one or more software program(s). The processor
134 is not limited by the materials from which it is formed
or the processing mechanisms employed therein and, as
such, may be implemented via semiconductor(s) and/or
transistors (e.g., electronic Integrated Circuits (ICs)), and
so forth.

[0028] Thememory 136 is an example of tangible com-
puter-readable media that provides storage functionality
to store various data associated with the operation of the
portable laparoscope 100, such as the software program
and code segments mentioned above, or other data to
instruct the processor 134 and other elements of the port-
able laparoscope 100 to perform the steps described
herein. Although a single memory 136 is shown, a wide
variety of types and combinations of memory may be
employed. The memory 136 may be integral with the
processor 134, stand-alone memory, or a combination
of both. The memory may include, for example, remov-
able and non-removable memory elements such as Ran-
dom Access Memory (RAM), Read Only Memory (ROM),
Flashmemory (e.g.,an SD Card, amini-SD card, a micro-
SD Card), magnetic memory, optical memory, USB
memory devices, and so forth.

[0029] As depicted in FIG. 1, the housing 102 includes
a memory interface 138. The memory interface 138 pro-
vides removable storage functionality to portable lapar-
oscope 100. For instance, the memory interface 138 is
configured to detect when a removable memory element
has been positioned or inserted into memory interface
138. The memory interface 138 is configured to receive
the image(s) and/or the video from the camera 110 and
furnish the image(s) and/or the video to the removable
memory element for storage. The image(s) may be trans-
ferred via a protocol implemented in software, hardware,
and/or firmware. The removable memory elements may
include, but are notnecessarily limited to: SD Cards, mini-
SD cards, micro-SD Cards, USB drives, or the like. In
this configuration, processor 134 may be housed in the
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housing 102 as a standalone processor, a processor in-
tegral with the camera 110, or a processor integral with
the memory interface 138. The processor 134 may pro-
vide processing functionality to the portable laparoscope
100, the camera 110, and/or the memory interface 138.
[0030] FIGS. 2 and 3 illustrate example implementa-
tions of portable laparoscopes in accordance with the
presentdisclosure. FIG. 2 depicts a portable laparoscope
100 used in a non-dedicated surgical environment. For
instance, medical personnel (not shown) may use lapar-
oscope 100 to perform a laparoscopic procedure on a
patient. Medical personnel may insert end 112 through
an incision made in patient. As shown in FIG. 3, end 112
includes light source 108 and camera 110. As described
above, the light source will provide illumination to the
area within the camera’s 110 field of view. The camera
110 furnishes one or more image(s) to the image display
apparatus 114 (depicted as display 122 in FIGS. 2 and
3) for medical personnel to view. In another implemen-
tation, asillustrated in FIG. 4C, portable laparoscope 100
may be manipulated by medical personnel to provide fur-
ther camera 110 views and so forth. Moreover, portable
laparoscope 100 may implemented with ergonomic de-
signs. For instance, as illustrated in FIG. 4G, a handle
142 may be coupled to display 122.

[0031] Referring now to FIGS. 5 and 6, the insufflator
106 comprises a portable gas supply 144 coupled to a
gas tube 140. The portable gas supply 144 may comprise
a portable gas cartridge, a portable gas tank, or the like.
A gas regulator 146 is disposed between the portable
gas supply 144 and the gas tube 140. The gas regulator
146 is configured to interface with the portable gas supply
144 and to regulate the gas flow released into the gas
tube 140 from the portable gas supply 144. In an imple-
mentation, the gas regulator 146 may be comprised of a
high pressure gas regulator or the like. For example, a
high pressure gas regulator may include a FISHER-
BRAND Multistage Cylinder Regulator, or the like. In an
implementation, the gas regulator 146 may be configured
to reduce the flow rate of the gas to low variable pres-
sures. In a further implementation, the gas regulator 146
may be coupled, or connected, to a flow meter (not
shown) to monitor the flow rate of the insufflator 106. The
flow meter may comprise a Smith Flowmeter Regulator,
or the like. In one implementation, the gas tube 140 may
be disposed, or housed, within the elongated tube 104.
In another implementation, the gas tube 140 may be a
standalone gas tube 140.

[0032] In an implementation, as illustrated in FIGS. 5
and 6, the laparoscope 100 may also include a trocar
hook-up 148 and a trocar 150. The trocar hook-up 148
provides an interface with the gas tube 140 proximate to
the first end 112 of the elongated tube 104. The trocar
150 is configured to make an incision in a patient and is
also coupled proximate to the elongated tube 104 and
the trocar hook-up 148. Once an incision has been cre-
ated, the first end 112 of the elongated tube 104 may
then be inserted through the incision to allow the camera
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110 to provide imagery of the body cavity. It is contem-
plated that the trocar 150 may be any trocar known in
the art and may be interchangeable with other types of
trocars. In a further implementation, as illustrated in FIG.
6, the light source 108 and the camera 110 may be dis-
posed proximate to the trocar 150. For instance, the tro-
car 150 may include the light source 108 and the camera
110 and provide illumination functionality and image cap-
ture functionality once the trocar 150 has been inserted
through the incision in the patient.

Conclusion

[0033] Although the subject matter has been described
in language specific to structural features and/or process
operations, it is to be understood that the subject matter
defined in the appended claims is not necessarily limited
to the specific features or acts described above. Rather,
the specific features and acts described above are dis-
closed as example forms of implementing the claims.

Claims
1. A portable laparoscope system (100) comprising:

a housing (102);

an elongated tube (104) comprising a first end
(112) and a second end (118), the second end
(118) of the elongated tube coupled to the hous-
ing (102), the elongated tube configured for at
least partial insertion into a body cavity;

an image capture device (110) disposed at the
first end (112) of the elongated tube, the image
capture device (110) configured to capture an
image within a field of view of the image capture
device (110);

a light source (108) disposed at the first end
(112) of the elongated tube, the light source
(108) configured to emit a light proximate to an
area within the field of view of the image capture
device (110);

aninsufflator (106) configured to supply and pro-
vide a gas for inflating a body cavity into which
the elongated tube is inserted, said insufflator
(106) comprising a portable gas supply (144); a
gas tube (140) for transporting gas from the port-
able gas supply; and a gas regulator (146) dis-
posed between the portable gas supply (144)
and the gas tube (140); and said insufflator (106)
being cartridge-based, gas cylinder-based or in-
fusion balloon-based;

an image display apparatus (114) disposed of
the housing (102) and coupled with the image
capture device (110) for at least one of display-
ing or transmitting an image of a body cavity
captured by the image capture device (110);

a power source (116) disposed in the housing
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(102) and coupled to the light source (108), the
image capture device (110), the insufflator
(106), and the image display apparatus (114),
the power source (116) configured to provide a
sufficient operational power to the light source
(108), the image capture device (110), the in-
sufflator (106), and the image display apparatus
(114); and wherein the power source (116) com-
prises a battery.

2. The portable laparoscope system (100) as recited in

claim 1, wherein the image display apparatus (114)
comprises a transmitter (120) communicatively cou-
pled to the image capture device (110), the transmit-
ter (120) being configured to transmit the image to
a receiver (126) communicatively coupled to an im-
age display device (124).

3. The portable laparoscope system (100) as recited in
claim 1, wherein the image display apparatus (114)
comprises a display (122) configured to display the
image.

4. The portable laparoscope system (100) as recited in

claim 3, wherein the display (122) comprises a liquid
crystal display device.

5. The portable laparoscope system (100) as recited in
claim 2, wherein the transmitter (120) is configured
to transmit the image via a wireless network (130);
preferably wherein the wireless network (130) con-
forms to 802.11 standards and, preferably, the wire-
less network (130) comprises a free-space optical
transmission network.

6. The portable laparoscope system (100) as recited in
claim 1, the insufflator (106) further comprising:

a gas tube (140) for transporting gas from the
portable gas supply (144); and

agasregulator (146) disposed between the port-
able gas supply (144) and the gas tube (140).

7. The portable laparoscope system (100) as recited in
claim 1, wherein the insufflator (106) is disposed in
the housing (102).

8. The portable laparoscope system (100) as recited in
claim 1, further comprising:
a memory interface (138) disposed of the housing
(102), the memory interface (138) configured to re-
ceive a removable memory element.

9. The portable laparoscope system (100) as recited in
claim 1, wherein the image display apparatus (114)

comprises a projection device.

10. The portable laparoscope system (100) as recited in
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claim 1, wherein the image display apparatus (114)
and the image capture device (110) are communi-
catively coupled via a wired configuration.

A portable laparoscope system (100) comprising:

an elongated tube (104) comprising a first end
(112) and a second end (118), the first end of
the elongated tube (104) configured for at least
partial insertion into a body cavity;

a housing (102) for supporting the elongated
tube (104), the housing (102) coupled with the
second end (118) of the elongated tube (104);
an image capture device (110) disposed at the
first end (112) of the elongated tube (104), the
image capture device (110) configured to cap-
ture an image within a field of view of the image
capture device (110);

a light source (108) disposed at the first end
(112) of the elongated tube (104), the light
source (108) configured to emit a light proximate
to an area within the field of view of the image
capture device (110);

aninsufflator (106) configured to supply and pro-
vide a gas for inflating a body cavity into which
the elongated tube (104) is inserted, said insuf-
flator (106) comprising a portable gas supply
(144); a gas tube (140) for transporting gas from
the portable gas supply; and a gas regulator
(146) disposed between the portable gas supply
(144)and the gas tube (140); and said insufflator
(106) being cartridge-based, gas cylinder-
based or infusion balloon-based;
atransmitter (120) disposed of the housing (102)
and communicatively coupled with the image
capture device (110) for transmitting an image
of a body cavity captured by the image capture
device (110) to a receiver (126) coupled to an
image display device (124); and

a power source (116) disposed in the housing
(102) and coupled to the light source (108), the
image capture device (110), the insufflator (106)
and the transmitter (120), the power source
(116) configured to provide a sufficient opera-
tional power to the light source (108), the image
capture device (110), the insufflator (106) and
the transmitter (120); and wherein the power
source (116) comprises a battery.

The portable laparoscope system (100) as recited in
claim 11, wherein the transmitter (120) is configured
to transmit the image via a wireless network (130).

The portable laparoscope system (100) as defined
in claim 12, wherein the wireless network (130) com-
prises a free-space optical transmission network.
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Patentanspriiche

1. Tragbares Laparoskopsystem (100), das Folgendes
umfasst:

ein Gehause (102);

eine langliche Réhre (104) mit einem ersten En-
de (112) und einem zweiten Ende (118), wobei
das zweite Ende (118) der l&nglichen Réhre mit
dem Gehause (102) gekoppelt ist, wobei die
langliche Réhre zum zumindest teilweisen Ein-
fuhren in eine Kérperhdhle konfiguriert ist;
eine Bilderfassungsvorrichtung (110), die am
ersten Ende (112) der langlichen Réhre ange-
ordnet ist, wobei die Bilderfassungsvorrichtung
(110) so konfiguriert ist, dass sie ein Bild inner-
halb eines Sichtfeldes der Bilderfassungsvor-
richtung (110) erfasst;

eine Lichtquelle (108), die am ersten Ende (112)
der langlichen Réhre angeordnet ist, wobei die
Lichtquelle (108) so konfiguriert ist, dass sie ein
Licht in der Nahe eines Bereichs innerhalb des
Sichtfeldes der Bilderfassungsvorrichtung (110)
ausstrahlt;

einen Insufflator (106), der so konfiguriert ist,
dass er ein Gas zum Aufblasen einer Korper-
héhle, in die die langliche Rbéhre eingefiihrt ist,
zufuihrt und bereitstellt, wobei der genannte In-
sufflator (106) eine tragbare Gasversorgung
(144); eine Gasrohre (140) fur den Transport
von Gas aus der tragbaren Gasversorgung; und
einen Gasregler (146) umfasst, der zwischen
der tragbaren Gasversorgung (144) und der
Gasrbhre (140) angeordnet ist; und der genann-
te Insufflator (106) Kartuschen-, Gasflaschen-
oder Infusionsballon-basiert ist;

eine Bildanzeigeapparatur (114), die an dem
Gehause (102) angeordnet und mit der Bilder-
fassungsvorrichtung (110) gekoppelt ist, um ein
von der Bilderfassungsvorrichtung (110) erfass-
tes Bild einer Kérperhdhle anzuzeigen und/oder
zu Ubertragen;

eine Stromquelle (116), die im Gehause (102)
angeordnet und mit der Lichtquelle (108), der
Bilderfassungsvorrichtung (110), dem Insuffla-
tor (106) und der Bildanzeigeapparatur (114)
gekoppelt ist, wobei die Stromquelle (116) so
konfiguriert ist, dass sie die Lichtquelle (108),
die Bilderfassungsvorrichtung (110), den Insuf-
flator (106) und die Bildanzeigeapparatur (114)
mit einer ausreichenden Betriebsenergie ver-
sorgt; und wobei die Stromquelle (116) eine Bat-
terie umfasst.

2. Tragbares Laparoskopsystem (100) nach Anspruch

1, wobei die Bildanzeigeapparatur (114) einen Sen-
der (120) umfasst, der mitder Bilderfassungsvorrich-
tung (110) in Verbindung steht, wobei der Sender
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(120) so konfiguriert ist, dass er das Bild zu einem
Empfanger (126) GUbertragt, der kommunikativ mit ei-
ner Bildanzeigevorrichtung (124) gekoppelt ist.

Tragbares Laparoskopsystem (100) nach Anspruch
1, wobei die Bildanzeigeapparatur (114) ein Display
(122) umfasst, das zum Anzeigen des Bildes konfi-
guriert ist.

Tragbares Laparoskopsystem (100) nach Anspruch
3, wobei das Display (122) eine Flussigkristallanzei-
gevorrichtung umfasst.

Tragbares Laparoskopsystem (100) nach Anspruch
2, wobei der Sender (120) so konfiguriert ist, dass
er das Bild Uber ein drahtloses Netzwerk (130) Uber-
tragt; wobei das drahtlose Netzwerk (130) vorzugs-
weise 802.11-Standards entspricht und das drahtlo-
se Netzwerk (130) vorzugsweise ein optisches Frei-
raumiibertragungsnetzwerk umfasst.

Tragbares Laparoskopsystem (100) nach Anspruch
1, wobei der Insufflator (106) ferner Folgendes um-
fasst:

eine Gasrohre (140) fur den Transport von Gas
aus der tragbaren Gasversorgung (144); und
einen Gasregler (146), der zwischen der trag-
baren Gasversorgung (144) und der Gasrohre
(140) angeordnet ist.

Tragbares Laparoskopsystem (100) nach Anspruch
1, wobei der Insufflator (106) im Gehause (102) an-
geordnet ist.

Tragbares Laparoskopsystem (100) nach Anspruch
1, das ferner Folgendes umfasst:

eine Speicherschnittstelle (138), die an dem Gehau-
se (102) angeordnet ist, wobei die Speicherschnitt-
stelle (138) zur Aufnahme eines entfernbaren Spei-
cherelements konfiguriert ist.

Tragbares Laparoskopsystem (100) nach Anspruch
1, wobei die Bildanzeigeapparatur (114) eine Pro-
jektionsvorrichtung umfasst.

Tragbares Laparoskopsystem (100) nach Anspruch
1, wobei die Bildanzeigeapparatur (114) und die Bil-
derfassungsvorrichtung (110) Gber eine verdrahtete
Konfiguration kommunikativ gekoppelt sind.

Tragbares Laparoskopsystem (100), das Folgendes
umfasst:

eine langliche Roéhre (104), die ein erstes Ende
(112) und ein zweites Ende (118) umfasst, wo-
bei das erste Ende der langlichen Réhre (104)
fir ein zumindest teilweises Einflhren in eine
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12.

13.

Korperhohle konfiguriert ist;

ein Gehause (102) zum Tragen der langlichen
Réhre (104), wobei das Gehause (102) mitdem
zweiten Ende (118) der langlichen Réhre (104)
gekoppelt ist;

eine Bilderfassungsvorrichtung (110), die am
ersten Ende (112) der langlichen Réhre (104)
angeordnet ist, wobei die Bilderfassungsvor-
richtung (110) so konfiguriert ist, dass sie ein
Bild innerhalb eines Sichtfeldes der Bilderfas-
sungsvorrichtung (110) erfasst;

eine Lichtquelle (108), die am ersten Ende (112)
der langlichen Réhre (104) angeordnet ist, wo-
bei die Lichtquelle (108) so konfiguriert ist, dass
sie ein Licht in der Nahe eines Bereichs inner-
halb des Sichtfeldes der Bilderfassungsvorrich-
tung (110) ausstrahlt;

einen Insufflator (106), der so konfiguriert ist,
dass er ein Gas zum Aufblasen einer Korper-
héhle, in die die langliche Réhre (104) eingefiihrt
ist, zuflhrt und bereitstellt, wobei der genannte
Insufflator (106) eine tragbare Gasversorgung
(144); eine Gasrohre (140) fur den Transport
von Gas aus der tragbaren Gasversorgung; und
einen Gasregler (146) umfasst, der zwischen
der tragbaren Gasversorgung (144) und der
Gasrbhre (140) angeordnet ist; und der genann-
te Insufflator (106) Kartuschen-, Gasflaschen-
oder Infusionsballon-basiert ist;

einen Sender (120), der an dem Gehause (102)
angeordnet und mit der Bilderfassungsvorrich-
tung (110) kommunikativ gekoppelt ist, um ein
von der Bilderfassungsvorrichtung (110) erfass-
tes Bild einer Korperhdhle zu einem Empfanger
(126) zu Ubertragen, der mit einer Bildanzeige-
vorrichtung (124) gekoppelt ist; und

eine Stromquelle (116), die in dem Gehause
(102) angeordnet und mit der Lichtquelle (108),
der Bilderfassungsvorrichtung (110), dem Insuf-
flator (106) und dem Sender (120) gekoppeltist,
wobei die Stromquelle (116) so konfiguriert ist,
dass sie die Lichtquelle (108), die Bilderfas-
sungsvorrichtung (110), den Insufflator (106)
und den Sender (120) mit einer ausreichenden
Betriebsenergie versorgt; und wobei die Strom-
quelle (116) eine Batterie umfasst.

Tragbares Laparoskopsystem (100) nach Anspruch
11, wobei der Sender (120) so konfiguriert ist, dass
das Bild Uber ein drahtloses Netzwerk (130) tber-
tragen wird.

Tragbares Laparoskopsystem (100) nach Anspruch
12, wobei das drahtlose Netzwerk (130) ein opti-
sches Freiraumibertragungsnetzwerk umfasst.



17 EP 2 648 603 B1 18

Revendications

1.

Systeme de
comprenant :

laparoscope  portable  (100)

un boitier (102) ;

un tube allongé (104) comprenant une premiére
extrémité (112) et une deuxiéme extirémité
(118), la deuxiéme extrémité (118) du tube al-
longé couplé au boitier (102), le tube allongé
configuré pour une insertion au moins partielle
jusque dans une cavité corporelle ;

un dispositif de capture d’'image (110) disposé
au niveau de la premiére extrémité (112) du tube
allongé, le dispositif de capture d’'image (110)
configuré pour capturer une image au sein d’'un
champ de vision du dispositif de capture d'image
(110) ;

une source de lumiére (108) disposée au niveau
de la premiére extrémité (112) du tube allongé,
la source de lumiere (108) configurée pour
émettre une lumiére a proximité d’'une zone au
sein du champ de vision du dispositif de capture
d’'image (110) ;

un insufflateur (106) configuré pour acheminer
et fournir un gaz destiné a gonfler une cavité
corporelle jusque dans laquelle le tube allongé
est inséré, ledit insufflateur (106) comprenant
une alimentation en gaz portable (144) ; un tube
a gaz (140) destiné a transporter du gaz a partir
de I'alimentation en gaz portable ; et un régula-
teur de gaz (146) disposé entre I'alimentation
en gaz portable (144) et le tube a gaz (140) ; et
ledit insufflateur (106) étant a base de cartou-
che, a base de cylindre de gaz ou a base de
ballonnet de perfusion ;

un appareil d’affichage d’'image (114) disposé
sur le boitier (102) et couplé avec le dispositif
de capture d’'image (110) destiné a au moins
une action parmiI'affichage ou I'émission d’'une
image d'une cavité corporelle capturée par le
dispositif de capture d’image (110) ;

une source de puissance (116) disposée dans
le boitier (102) et couplée ala source de lumiere
(108), au dispositif de capture d'image (110), a
linsufflateur (106), et a I'appareil d’affichage
d'image (114), la source de puissance (116)
configurée pour fournir une puissance de fonc-
tionnement suffisante a la source de lumiere
(108), au dispositif de capture d'image (110), a
linsufflateur (106), et a I'appareil d’affichage
d’'image (114) ; et dans lequel la source de puis-
sance (116) comprend une batterie.

Systeme de laparoscope portable (100) selon la re-
vendication 1, dans lequel I'appareil d’affichage
d’'image (114) comprend un émetteur (120) couplé
en communication au dispositif de capture d'image
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10.

1.

(110), 'émetteur (120) étant configuré pour émettre
I'image a un récepteur (126) couplé en communica-
tion a un dispositif d’affichage d’image (124).

Systéme de laparoscope portable (100) selon la re-
vendication 1, dans lequel l'appareil d’affichage
d’'image (114) comprend un affichage (122) configu-
ré pour afficher 'image.

Systéme de laparoscope portable (100) selon la re-
vendication 3, dans lequel I'affichage (122) com-
prend un dispositif d’affichage a cristaux liquides.

Systéme de laparoscope portable (100) selon la re-
vendication 2, dans lequel I'émetteur (120) est con-
figuré pour émettre I'image via un réseau sans fil
(130) ; préférablement dans lequel le réseau sans
fil (130) est conforme aux normes 802.11 et, préfé-
rablement, le réseau sans fil (130) comprend un ré-
seau d’émission optique en espace libre.

Systéme de laparoscope portable (100) selon la re-
vendication 1, linsufflateur (106) comprenant en
outre :

un tube a gaz (140) destiné a transporter du gaz
a partir de I'alimentation en gaz portable (144) ;
et

un régulateur de gaz (146) disposé entre I'ali-
mentation en gaz portable (144) et le tube a gaz
(140) .

Systéme de laparoscope portable (100) selon la re-
vendication 1, dans lequel l'insufflateur (106) est dis-
posé dans le boitier (102).

Systéme de laparoscope portable (100) selon la re-
vendication 1, comprenant en outre :

une interface mémoire (138) disposée sur le boitier
(102), l'interface mémoire (138) configurée pour re-
cevoir un élément de mémoire amovible.

Systéme de laparoscope portable (100) selon la re-
vendication 1, dans lequel l'appareil d’affichage
d’'image (114) comprend un dispositif de projection.

Systéme de laparoscope portable (100) selon la re-
vendication 1, dans lequel l'appareil d’affichage
d'image (114) et le dispositif de capture d'image
(110) sont couplés en communication via une con-
figuration cablée.

laparoscope

Systéme de portable

comprenant :

(100)

un tube allongé (104) comprenant une premiere
extrémité (112) et une deuxiéme extrémité
(118), la premiére extrémité du tube allongé
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(104) configurée pour une insertion au moins
partielle dans une cavité corporelle ;

un boitier (102) destiné a supporter le tube al-
longé (104), le boitier (102) couplé avec la
deuxiéme extrémité (118) du tube allongé 5
(104);

un dispositif de capture d’'image (110) disposé

au niveau de la premiére extrémité (112) du tube
allongé (104), le dispositif de capture d'image
(110) configuré pour capturer une image au sein 10
d’'un champ de vision du dispositif de capture
d’'image (110) ;

une source de lumiére (108) disposée au niveau

de la premiere extrémité (112) du tube allongé
(104), la source de lumiere (108) configurée 15
pour émettre une lumiére a proximité d’'une zone

au sein du champ de vision du dispositif de cap-

ture d'image (110) ;

un insufflateur (106) configuré pour acheminer

et fournir un gaz destiné a gonfler une cavité 20
corporelle jusque dans laquelle le tube allongé
(104) estinséré, ledit insufflateur (106) compre-
nant une alimentation en gaz portable (144) ; un
tube a gaz (140) destiné a transporter du gaz a
partir de I'alimentation en gaz portable ; et un 25
régulateur de gaz (146) disposé entre I'alimen-
tation en gaz portable (144) et le tube a gaz
(140) ; et ledit insufflateur (106) étant a base de
cartouche, a base de cylindre de gaz ou a base

de ballonnet de perfusion ; 30
un émetteur (120) disposé sur le boitier (102) et
couplé en communication avec le dispositif de
capture d’image (110) destiné a émettre une
image d'une cavité corporelle capturée par le
dispositif de capture d'image (110) a un récep- 35
teur (126) couplé a un dispositif d’affichage
d'image (124) ; et

une source de puissance (116) disposée dans

le boitier (102) et couplée ala source de lumiere
(108), au dispositif de capture d'image (110), a 40
l'insufflateur (106) et a I'émetteur (120), la sour-

ce de puissance (116) configurée pour fournir
une puissance de fonctionnement suffisante a

la source de lumiere (108), au dispositif de cap-

ture d'image (110), a linsufflateur (106) et a 45
I'émetteur (120) ; et dans lequel la source de
puissance (116) comprend une batterie.

12. Systéme de laparoscope portable (100) selon la re-
vendication 11, dans lequel 'émetteur (120) est con- 50
figuré pour émettre I'image via un réseau sans fil
(130) .

13. Systéemedelaparoscope portable (100) tel que défini
dans larevendication 12, dans lequel le réseausans 55
fil (130) comprend un réseau d’émission optique en
espace libre.
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