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(7) ABSTRACT

Various embodiments provide a medical software tools plat-
form that utilizes a surgical display to provide access to
medical software tools, such as medically-oriented applica-
tions or widgets, that can assist those in the operating room,
such as a surgeon and their surgical team, with a surgery. For
various embodiments, the medical software tools platform
and its associated medical software tools are presented on a
surgical display (e.g., being utilized in an operating room)
over an image stream provided by a surgical camera (e.g., in
use in the operating room). Various medical software tools
can provide features and functions that can facilitate integra-
tion of equipment in an operating room or add medical con-
text awareness to anatomic structures presented in the image
stream from the surgical camera.
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SOFTWARE TOOLS PLATFORM FOR
MEDICAL ENVIRONMENTS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application Ser. No. 61/865,037, filed Aug. 12,
2013, entitled “TOOLS PLATFORM FOR MEDICAL
ENVIRONMENTS,” which is hereby incorporated herein by
reference.

TECHNICAL FIELD

[0002] The technology disclosed herein relates to medical
software tools and, in particular, some embodiments provide
systems and methods relating to a software tools platform for
a medical environment, such as a surgical environment.

DESCRIPTION OF RELATED ART

[0003] Minimally invasive surgeries increasingly occur in
operating rooms equipped with advanced audio visual tech-
nology. At one end of the spectrum are integrated operating
rooms, that combine high resolution video displays, touch-
screen control, access to digital information through the hos-
pital network, and data archiving capability into an intercon-
nected purpose-built system. In addition to facilitating
surgical procedures and improving efficiency, integrated
operating rooms can also connect the surgeon in the sterile
field with people and information outside the operating room.
For example, an integrated operating rooms can enable: live
consultation with pathology and ICU; real-time collaboration
with surgeons across the globe; live feeds to conference
rooms and auditoriums for training and grand rounds; and
data exchange with an electronic medical record system,
radiological picture archiving and communication system
(PACS), or network-enabled devices in other operating and
treatment rooms.

BRIEF SUMMARY OF EMBODIMENTS

[0004] Various embodiments of the disclosed technology
provide a medical software tools platform that utilizes a sur-
gical display to provide access to medical software tools, such
as medically-oriented applications or widgets, that can assist
those in the operating room, such as a surgeon and their
surgical team, with a surgery. For various embodiments, the
medical software tools platform and its associated medical
software tools are presented on a surgical display (e.g., being
utilized in an operating room) over an image stream provided
by a surgical camera (e.g., in use in the operating room) or
other medical device that generates image streams. An image
stream can include video or a series of static images (e.g.,
medical ultrasound device). Various medical software tools
can provide features and functions that can facilitate integra-
tion of equipment in an operating room or add medical con-
text awareness to anatomic structures presented in the image
stream from the surgical camera.

[0005] According to some embodiments, a system com-
prises animage stream interface module configured to receive
an image stream from a surgical camera, a user interface
overlay module configured to provide a user interface overlay
adapted for presentation over the image stream, and a medical
software tools module configured to provide a medical soft-
ware tool through the user interface overlay. The medical
software tool may be configured to perform an operation with
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respect to the image stream and provide an output adapted to
be presented over the image stream. The user interface over-
lay can include a graphical user interface (GUT) that permits
visibility of at least some of the image stream underlying the
user interface overlay. The user interface overlay module is
further configured to present the output over the image
stream. Depending on the embodiment, the surgical camera
may be an endoscope or a laparoscope. Additionally, the
image stream interface module may receive the image stream
from the surgical camera through an image stream processing
system.

[0006] Throughout this description, a user interface will be
understood to be accessible to any user involved in a medical
procedure, such as a surgery. It will also be understood that a
user can include any individual involved in a given medical
procedure, such as a nurse or a surgeon.

[0007] In some embodiments, the system comprises a
medical device communication module configured to
exchange data between a medical device and the medical
software tool. Through the medical device interface module,
some embodiments can enable a medical software tool to
present information from disparate medical devices, or facili-
tate sharing of information between medical devices. In some
embodiments, the system comprises an image stream pro-
cessing system interface module configured to exchange data
between an image stream processing system and the medical
software tool, the medical software tool being configured to
modify a setting of the image stream processing system. The
setting of the image stream processing system can include
enabling or disabling application of an image stream process-
ing algorithm to the image stream. Through the image stream
processing system interface module, the medical software
tool can control how the image stream processing system
receives and processes image streams eventually presented
on the surgical display.

[0008] Depending on the embodiment, the operation pet-
formed by the medical software tool may comprise a visual
tag over the image stream in association with an anatomical
structure or tissue presented in the image stream, and the
output may comprise the visual tag. A timer may be associ-
ated with respect to the visual tag. The operation performed
by the medical software tool may comprise measuring an
anatomical structure or tissue (e.g., width, height, length, or
volume) presented in the image stream, and the output may
comprise a resulting measurement. Where the image stream
comprises two-dimensional content, the operation may com-
prise converting at least some of the two-dimensional content
into three-dimensional content, and the output may comprise
the three-dimensional content (e.g., stereoscopic three-di-
mensional content). The operation performed by the medical
software tool may comprise associating content in the image
stream with a timer, and the output may comprise a visual
representation of the timer. The operation performed by the
medical software tool may comprise identifying content (e.g.,
anatomic structure) in the image stream similar to reference
content (e.g., reference anatomic structure), and the output
may comprise a visual indication of the identified content.
[0009] According to some embodiments, a computer pro-
gram product comprises code configured to cause a computer
system to perform various operations described herein. Addi-
tionally, some embodiments may be implemented using a
computer system as described herein.

[0010] Other features and aspects of the disclosed technol-
ogy will become apparent from the following detailed
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description, taken in conjunction with the accompanying
drawings, which illustrate, by way of example, the features in
accordance with embodiments of the disclosed technology.
The summary is not intended to limit the scope of any inven-
tions described herein, which are defined solely by the claims
attached hereto.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The technology disclosed herein, in accordance
with one or more various embodiments, is described in detail
with reference to the following figures. The drawings are
provided for purposes of illustration only and merely depict
typical or example embodiments of the disclosed technology.
These drawings are provided to facilitate the reader’s under-
standing of the disclosed technology and shall not be consid-
ered limiting of the breadth, scope, or applicability thereof. It
should be noted that for clarity and ease of illustration these
drawings are not necessarily made to scale.

[0012] FIG. 1 is a block diagram illustrating an example
environment in which a medical software tools platform sys-
tem is implemented in accordance with some embodiments of
the technology described herein.

[0013] FIG. 2 is a block diagram illustrating an example
surgical camera system in accordance with some embodi-
ments of the technology described herein.

[0014] FIG. 3 is a block diagram illustrating an example
medical software tools platform system in accordance with
some embodiments of the technology described herein.
[0015] FIG. 4 a screenshot illustrating an example user
interface overlay of a medical software tools platform system
over an image stream in accordance with some embodiments
of the technology disclosed herein.

[0016] FIG. 5 a flowchart illustrating an example method
for a medical software tools platform in accordance with
some embodiments of the technology disclosed herein.
[0017] FIG. 6 illustrates an example computing module
that may be used inimplementing various features of embodi-
ments of the disclosed technology.

[0018] The figures are not intended to be exhaustive or to
limit inventions described herein to the precise form dis-
closed. It should be understood that any invention described
herein can be practiced with modification and alteration, and
that the disclosed technology be limited only by the claims
and the equivalents thereof.

DESCRIPTION OF EMBODIMENTS OF THE
TECHNOLOGY

[0019] Various embodiments provide systems and methods
that relate to medical software tools platforms. According to
some embodiments, a medical software tools platform can
utilize a surgical display, such as one utilized during a lap-
aroscopic or endoscopic surgery, to facilitate an integrated
operating room. According to some embodiments, the medi-
cal software tools platform can leverage the surgical display
to provide access to medical software tools, such as medi-
cally-oriented applications or widgets, that can assist those in
the operating room (e.g., the surgeon and their surgical team)
with a surgery. For various embodiments, the medical soft-
ware tools platform and its associated medical software tools
are presented on a surgical display (e.g., being utilized in an
operating room) over an image stream provided by a surgical
camera (e.g., in use in the operating room) or other medical
device that generates image streams. It will be understood
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that an image stream can include video or a series of static
images (e.g., medical ultrasound device).

[0020] Features and functions provided by the medical
software tools can include, without limitation, centrally gath-
ering information from disparate operating room equipment
(e.g., equipment from different medical vendors), and pre-
senting the information on a surgical display or sharing the
information between operating room equipment. In this way,
the surgical display may function as an information hub in an
operating room while avoiding the risk of defocusing a sur-
geon’s attention with multiple medical device screens in the
operating room. Features and functions provided by the medi-
cal software tools can include, without limitation, interactive
augmentation of image streams presented on a surgical dis-
play, such as tagging and tracking of anatomic structures
presented in an image stream being presented on the surgical
display. Features and functions provided by the medical soft-
ware tools may further include, without limitation, on-screen
analysis of anatomical structures or tissue presented in an
image stream. Features and functions provided by the medi-
cal software tools can include, without limitation, control a
functionorsetting of a piece of medical equipment being used
in an operating room. In some embodiments, a medical soft-
ware tool controls a function or setting of an image stream
processing system applying one or more algorithms to an
image stream being presented on a surgical display. Features
and functions provided by the medical sofiware tools can
include, without limitation, augmenting an image stream pre-
sented on a surgical display with medical context awareness.
Forinstance, a medical software tool may identify anatomical
structures or tissue presented in the image stream, search for
anatomic similarities presented in the image stream, or allow
for a “sticky” annotation (e.g., tag or comment) to be associ-
ated with an anatomic structure presented in the image stream
such that the positioning of the annotation tracks movement
of the anatomic structure (e.g., as the surgical camera is
repositioned or anatomic structure shift position). Features
and functions provided by the medical sofiware tools can
include, without limitation, providing access to patient medi-
cal records (e.g., text or imagery), possibly from hospital
internal network. Features and functions provided by the
medical software tools can include, without limitation, man-
agement of one or more windows over the image stream that
facilitate various image-based functions, such as application
of image algorithms or sharing contents within the window
with remote peers.

[0021] Depending on the embodiment, medical software
tools can be flexibly added or removed from the medical
software tools platform based on user-preferences (e.g., sur-
geon preferences) or as needed. Additionally, the availability
of medical software tools through the platform may adapt
according to the context currently selected or detected with
respect to content being presented in the image stream. For
example, upon detecting certain anatomic structures being
presented in the image stream, such as blood vessels or cer-
tain organs, the medical software tools platform may present
the availability of one or more medical software tools known
to be useful when operating on or around the blood vessels or
the certain organs. The availability of medical software tools
through the platform may also be determined through user
preferences (e.g., surgeon preferences), which may be
learned by the platform through past use of medical software
tools in connection with certain contexts.
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[0022] As a surgical display can provide those in an oper-
ating room (e.g., a surgeon and their surgical team) with a live
view of a patient’s surgery, various embodiments can utilize
the surgical display to provide access to a platform having one
or more medical software tools that can be useful during an
operation. Though various embodiments described herein are
done so with respect to surgical displays or the like, those
skilled in the art will appreciate that some embodiments can
employ other types of displays used in medical environments.
Additionally, though various embodiments described herein
are done so with respect to surgical displays, those skilled in
the art will appreciate that some embodiments can involve
static images provided by a surgical camera.

[0023] FIG. 1 is a block diagram illustrating an example
environment 100 in which a medical software tools platform
system 106 is implemented in accordance with some embodi-
ments of the technology described herein. The example envi-
ronment 100 may be one found in an operating room, where
by the medical software tools platform system 106 provides a
surgeon or their surgical team with access to medical software
tools that can assist during surgical procedures performed in
the operating room. As shown, the example environment 100
includes a video display 102, a medical records system 104,
the medical software tools platform system 106, an image
stream processing system 108, and a surgical camera 110. For
some embodiments, the medical software tools platform sys-
tem 106 is communicatively coupled to one or more of the
video display 102, the medical records system 104, the image
stream processing system 108, and the surgical camera 110.
Depending on the embodiment, the medical software tools
platform system 106 may communicate with one or more of
the video display 102, the medical records system 104, the
image stream processing system 108, and the surgical camera
110 using various types of communication interfaces, includ-
ing wired or wireless network communications (e.g., Ether-
net) or wire or wireless serial communications (e.g., USB,
IEEE 1394, Bluetooth, etc.). Depending on the embodiment,
a user (e.g., surgeon) may interact with the medical software
tools platform system 106 through a human interface device,
such as a mount orkeyboard. In some embodiments, the video
display 102 is touch-enabled and facilitates user interactivity
between a user and the medical software tools platform sys-
tem 106. Additionally, in some embodiments, the medical
software tools platform system 106 is configured to receive
user input as voice commands, which may be facilitated
through a medical software tool included by the medical
software tools platform system 106.

[0024] The medical software tools platform system 106
may provide a user interface overlay adapted for presentation
over an image stream being presented on the video display
102, and provide a medical software tool through the user
interface overlay. The image stream presented by the video
display 102 may be one originating from the surgical camera
110. Accordingly, the content of the image stream may show
anatomical structures or tissue typically encountered during
surgery, including internal organs and tissue of a patient being
operated upon. The medical software tool may be one of
several offered by the medical software tools platform system
106, and may perform an operation with respect to the image
stream from the surgical camera 110. The operation per-
formed by a medical software tool of the medical software
tools platform system 106 can include, without limitation,
image stream enhancement, management of windows for
window-based functions, timers (e.g., clocks, countdown
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timers, and time-based alarms), tagging and tag tracking,
image stream logging, performing measurements, two-di-
mensional to three-dimensional content conversion, and
similarity searches. The medical software tools platform sys-
tem 106 may provide output resulting from the operation for
presentation over the image stream. As described herein, the
user interface overlay may include a graphical user interface
(GUI) that permits visibility of at least some of the image
stream underlying the user interface overlay. For some
embodiments, the medical software tools platform system
106 may be integrated, in whole or in part, into the video
display 102 or the image stream processing system 108.

[0025] The video display 102 may be one commonly uti-
lized in medical environments during medical procedures,
such as a surgical display common to endoscopic camera
systems, laparoscopic camera systems, and the like. For some
embodiments, the video display 102 is a touch screen display
that facilitates user interactivity between a user (e.g., surgeon)
and the medical software tools platform system 106. For
various embodiments, the video display 102 is coupled to the
medical software tools platform system 106 and the image
stream presented on the video display 102 is routed through
the medical software tools platform system 106. As the image
stream 1is routed through the medical software tools platform
system 106 to the video display 102, the system 106 may
overlay a user interface to the medical software tools plat-
form, and its associated medical software tools, over the
image stream. Alternatively, in some embodiments, the video
display 102 is coupled to the image stream processing system
108 and the image stream presented on the video display 102
is routed through the image stream processing system 108. As
the image stream is routed through the image stream process-
ing system 108 to the video display 102, the system 108 may
receive a user interface to the medical software tools plat-
form, and its associated medical software tools, from the
medical software tools platform system 106 and overlay the
user interface over the image stream. As described herein, the
user interface may be overlain over the image stream such that
visibility to at least some of the image stream underlying the
user interface is maintained. Those skilled in the art will
appreciate that various embodiments can include alternative
configurations to those described herein.

[0026] Themedical records system 104 may provide access
to patient medical records, possibly from a private hospital
network. The content of the patient medical records may
comprise a variety of formats, including images, audio, video,
and text (e.g., document). For some embodiments, a medical
software tool of the medical software tools platform system
106 may access information from a patient medical record
and provide such information through the user interface pre-
sented over the image stream on the video display 102.
Depending on the embodiment, the medical software tool
may extract the information from the patient medical record
and augment the image stream with the extracted informa-
tion, analyze the extracted information and augment the
image stream in response, or both. For instance, a medical
software tool of the medical software tools platform system
106 may select an x-ray image from a patient’s medical
record and overlay the selected image over the image stream,
which may guide a surgeon in performing certain steps of a
surgical procedure.

[0027] The image stream processing system 108 may
receive one or more live image streams from one or more
image stream sources (e.g., medical devices in an operating



US 2015/0046818 A1l

room, such as an endoscope), and applies one or more image
stream processing algorithms to the received image streams.
For some embodiments, the image stream processing system
108 can simultaneously receive and switch between multiple
input image streams to multiple output devices while provid-
ing image stream processing functions on the image streams.
The incoming image streams may come from various medical
devices including, without limitation, surgical cameras and
medical ultrasound devices. The image streams received by
the image stream processing system 108 may vary in resolu-
tion, frame rate, format, and protocol according to the char-
acteristics and purpose of their respective source device. The
image stream processing system 108 can be iteratively route
through a reconfigurable array of image processing circuits to
operate on one or more streams using preprogrammed algo-
rithms. Depending on the embodiment, the image stream
processing system 108 can route resulting image streams
through another processing function, or to an output circuit
that sends the processed image stream for presentation on the
video display 102, to a recording system, across a network, or
to another logical destination.

[0028] In the image stream processing system 108, the
image stream processing algorithm may improve the visibil-
ity and reduce or eliminate distortion in the image stream
provided by a surgical camera. The image stream processing
algorithm may reduce or remove fog, smoke, contaminants,
or other obscurities present in the image stream. The types of
image stream processing algorithms employed by the image
stream processing system 108 may include, for example, a
histogram equalization algorithm to improve image contrast,
an algorithm including a convolution kernel that improves
image clarity, and a color isolation algorithm. The image
stream processing system 108 may apply image stream pro-
cessing algorithms alone or in combination.

[0029] The surgical camera 110 may be one usable during
a surgical procedure, such an endoscope or laparoscope. The
surgical camera 110 may be a camera system comprising a
control unit and flexible light source suitable for use in a
surgical procedure.

[0030] Those skilled in the art will appreciate that the envi-
ronment in which a medical software tools platform system is
utilized may vary between embodiments.

[0031] FIG. 2 is a block diagram illustrating an example
surgical camera system 200 in accordance with some
embodiments of the technology described herein. In FIG. 2,
the surgical camera system 200 coupled to a video display
202 and coupled to a surgical camera 204, such as an endo-
scope or laparoscope. It will be appreciated that for some
embodiments, the surgical camera 204 may be substituted by
another medical device that generates an image stream, such
as a medical ultrasound device.

[0032] As shown, the surgical camera system 200 includes
a medical software tools platform 206, which may be similar
to the medical software tools platform system 106 or others
described herein. The surgical camera system 200 includes an
image stream processing system 208, which may be similar in
functionality to the image stream processing system 108. The
surgical camera system 200 also includes a camera control
system 210 configured to control operation of the surgical
camera 204. Depending on the embodiment, the image
stream processing system 208 may receive image streams
(e.g., video image data) acquired by the surgical camera 204
and processed by the camera control system 210. The surgical
camera 204 may include a rigid scope of the type that com-
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monly used for laparoscopy or arthroscopy. The surgical cam-
era 204 may employ charge-coupled devices (CCDs) for
acquiring color video image data (e.g., of internal features of
the body) through a system of lenses.

[0033] The surgical camera 204 may be coupled to the
surgical camera system 200 by way of a flexible transmission
line. The image stream provided by the surgical camera 204
may comprise video data in analog (e.g., NTSC) or digital
(e.g., IEEE 1394) format.

[0034] The surgical camera system 200 includes a light
source system 212 configured to provide light to the surgical
camera 204 as it is utilized during a surgical procedure. The
light source system 212 may include a flexible light conduit,
such a fiber optic cable, capable of delivering light to loca-
tions being observed by the surgical camera 204, which
includes locations internal to the surgical patient.

[0035] The surgical camera system 200 includes an image
stream recording system 214 configured to receive and store
a recording of an image stream received, processed, or pre-
sented through the surgical camera system 200 (e.g., the
video display 202). Depending on the embodiment, the image
stream recording system 214 may be analog (e.g., VCR) ora
digital recorder.

[0036] The surgical camera system 200 includes a printing
system 216 configured to generate hard copies of static
images captured from an image stream received, processed,
or presented through the surgical camera system 200 (e.g., the
video display 202). For example, the printing system 216 may
generate a hard copy of a static image of an image stream as
received from the surgical camera 204, as processed by the
image stream processing system 208, as stored by the image
stream recording system 214, or as presented in the video
display 202 (e.g., with the user interface overlay showing).
[0037] FIG. 3 is a block diagram illustrating an example
medical software tools platform system 300 in accordance
with some embodiments of the technology described herein.
According to some embodiments, the medical software tools
platform system 300 is similar to functionality to the medical
software tools platform system 106. In FIG. 3, the medical
software tools platform system 300 includes an image stream
interface module 302, a user interface overlay module 304,
medical software tools 306, a medical device interface mod-
ule 308, and an image stream processing system interface
module 310. In various embodiments, the medical software
tools platform system 300 may be integrated, in whole or in
part, into a video display or an image stream processing
system utilized in an operating room.

[0038] Theimage stream interface module 302 may receive
an image stream acquired by a surgical camera or the like.
Depending on the embodiment, the image stream may be
received directly from the surgical camera, or may be pro-
vided by way of one or more components, such as an image
stream processing system. The image stream received from
the image stream interface module 302 may vary in resolu-
tion, frame rate, format, and protocol according to the surgi-
cal camera or the image stream processing system providing
the image stream.

[0039] The user interface overlay module 304 may provide
auser interface to the medical software tools platform system
300, which may include one or more graphical user interface
(GUI) elements presented over the image stream received
through the image stream interface module 302. For some
embodiments, the user interface comprises a bottom toolbar
configured to be presented over the image stream, and con-
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figured to provide access to various medical software tools
available through the medical software tools platform system
300.

[0040] The medical software tools 306 may include one or
more medical software tools, such as medically-oriented
applications or widgets, which can be utilized with respect to
the image stream being received through the image stream
interface module 302. In FIG. 3, the medical software tools
306 includes a medical device control module 312, an image
similarity search module 314, an image stream processing
control module 316, a measurement module 318, an image
stream tagging and tracking module 320, a stereoscopic
image stream module 322, an image logging module 324, a
timer module 326, an image enhancement 328, an embedded-
object tracking module 330, and a checklist module 332.
[0041] The medical device control module 312 may facili-
tate contro] of one or more various medical devices utilized in
an operating room. In particular, the medical device control
module 312 may control operation of a medical device or
configuring settings of the medical device. Medical devices
controllable by way of the medical device control module 312
may include those that are network-enabled using a standard
network interface.

[0042] The image similarity search module 314 may facili-
tate identification or search of a texture, shape, structure, or
size in content of an image stream based on selected area of
the image stream or a reference image. The image similarity
search module 314 may include adjustable sensitivity settings
for the identification or search operations. The reference
image used for the identification or search operation may be
one obtained from a patient’s medical record, or one previ-
ously captured from the image stream from the surgical cam-
era. During identification operations, the image similarity
search module 314 may augment the image stream with
visual indicators (e.g., hatching, call outs, lead lines, arrows,
highlighting, or labels) to indicate similar texture, shape,
structure, or size.

[0043] The image stream processing control module 316
may facilitate control of an image stream processing system
utilized in an operating room to process an image stream
acquired by a surgical camera or the like. Depending on the
embodiment, the image stream processing control module
316 may determine which image stream processing algo-
rithms are applied to the image stream before it is presented
on a video display.

[0044] The measurement module 318 may facilitate mea-
surement of one or more anatomical structures or tissue pre-
sented in the content of an image stream received through the
image stream interface module 302. Depending on the
embodiment, measurement module 318 may enable a user
(e.g., surgeon) to select a region in the image stream and
determine a measurement based on the selected region. The
measurement may include linear measurements (e.g., width,
height, length) and volumetric measurements of an anatomi-
cal structure or tissue delineated by the selected region.
[0045] The image stream tagging and tracking module 320
may facilitate placement of one or more visual tags with
respect to an anatomical structure or tissue presented in an
image stream received through the image stream interface
module 302. Once placed, the visual tag may be presented
over the anatomical structure or tissue through the user inter-
face provided by the user interface overlay module 304. The
image stream tagging and tracking module 320 may also
facilitate tag tracking such that the visual tags continue to
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maintain their position with respect to the anatomical struc-
ture or tissue (or some other specimen) when positioning
between the surgical camera and the anatomical structure or
tissue changes. In this way, the visual tags can be “sticky”
with respect to the anatomical structure or tissue and correctly
indicate their original placement with respect to the anatomi-
cal structure or tissue. Where the anatomical structure or
tissue goes out of view (e.g., goes off screen), the image
stream tagging and tracking module 320 may restore visual
tag positioning when the anatomical structure or tissue
returns into view. Depending on the embodiment, a visual tag
may be associated with textual, audio, or video commentary,
or associated with a timer (e.g., clock, countdown timer,
stop-watch, alarm) added through a component of the medi-
cal software tools platform system 300 (e.g., the timer module
326). Depending on the embodiment, the visual tags may
comprise hatching, call outs, lead lines, arrows, highlighting,
or labels. In some instances, a tag can serve as a bookmark to
alocation ofinterest for a medical procedure. For example, as
abookmark a tag may assista user (e.g., a surgeon) in visually
revisiting locations of events that have occurred during a
medical procedure, such as the location of a tissue biopsy or
the insertion location of an object embedded in a patient’s
body (e.g., a sponge, clamp, or staple).

[0046] The stereoscopic image stream module 322 may
facilitate conversion of two-dimensional content in an image
stream to stereoscopic three-dimension content. Through the
conversion process, the stereoscopic image stream module
322 may enhance two-dimensional imagery of anatomical
structures or tissue in the image stream to stereoscopic three-
dimensional imagery of anatomical structures or tissue.
Depending on the embodiment, stereoscopic image stream
module 322 may convert some or all (e.g., selected portions)
of the image stream to stereoscopic three-dimensional con-
tent. Additionally, the medical software tools 306 may
include an image stream module that utilizes non-stereo-
scopic methodology in generating three-dimensional content
from two-dimensional content.

[0047] The image logging module 324 may facilitate
recording operations with respect to an image stream.
According to some embodiments, the image logging module
324 enables recording of the image stream with a voice-over
or a bookmark, or capturing of frames from an image stream
(e.g., drag-and-drop a frame from the image stream to a
window). Some or all of the functionality of the image log-
ging module 324 may be facilitated through an image stream
recording system or an image stream processing system.
[0048] The timer module 326 may facilitate the addition of
one or more countdown timers, clocks, stop-watches, alarms,
or the like, that can be added and displayed over the image
stream through the user interface provided by the user inter-
face overlay module 304. For example, the timer module 326
may allow a user (e.g., surgeon) to add a countdown timer in
association with a surgical step (e.g., clamping an artery). For
example, acountdown timer may be associated with a specific
blood vessel that must be temporarily clamped during surgery
but must be opened within a small window of time. A user
may be able to select from a list of pre-defined countdown
timers, which may have been pre-defined by the user. A clock
when added may be used as a time bookmark during surgical
procedures.

[0049] Theimage enhancement 328 may facilitate improv-
ing the resolution of an image stream using information from
several different frames to create new, higher resolution
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frames. The image enhancement 328 may further facilitate
zooming to enlarge selected regions of the image stream. For
some embodiments, the image enhancement 328 may utilize
an image stream processing system in implementing some or
all the image enhancements it applies.

[0050] The embedded-object tracking module 330 may
enable a user (e.g., surgeon) to track objects embedded in a
patient’s body (hereafter, “embedded objects™) during a
medical procedure, such a sponges, clamps, and the like. For
example, the embedded-object tracking module 330 may
enable tracking of embedded objects by allowing a user to
maintain a count of embedded objects used during a medical
procedure. According to some embodiments, the embedded-
object tracking module 330 maintains the count by adding to
the count when objects are embedded in a patient’s body, and
subtracting from the count when embedded objects are
removed from within the patient’s body. The count may be
maintained manually by way of user input (e.g., by a sur-
geon’s input to a touch screen display), or automatically by
way of a process (e.g., imaging process) configured to auto-
matically detect the addition or removal of embedded objects.
For some embodiments, the count of embedded objects is
maintained according to categories, such as object type (e.g.,
aseparate count for sponges, and a separate count for clamps)
or association to a procedural step.

[0051] The embedded-object tracking module 330 may
also track embedded objects by maintaining a listing of the
objects embedded into a patient’s body during a medical
procedure. For example, the embedded-object tracking mod-
ule 330 may maintain the list of embedded objects by a user
indicating, or a process automatically detecting, when a par-
ticular embedded object has been added to a patient’s body or
when the particular embedded object has been removed from
the patient’s body. In addition, the listing of objects may
include the count of embedded object as described herein.

[0052] Theembedded-object tracking module 330 may fur-
ther track embedded objects by remembering the location of
embedded objects in a patient’s body. Once remembered, the
embedded-object tracking module 330 may include visual
indicators with respect to such embedded objects when they
appear on a video display, such as highlighting or indicator
lines.

[0053] Through use of the embedded-object tracking mod-
ule 330, a user (e.g., surgeon) can account for various embed-
ded objects used during a medical procedure or a step thereof.
The embedded-object tracking module 330 can also help
ensure thatembedded objects have not been inadvertently left
within a patient’s body at the conclusion of a medical proce-
dure or a step thereof, such as before a patient is surgically
closed-up.

[0054] The checklist module 332 may enable a user (e.g,,
surgeon) to maintain a checklist in connection with a medical
procedure. For example, the checklist module 332 may pro-
vide a list of checklist items for a medical procedure. Each
checklist item may indicate whether a step of the medical
procedure has been completed or has yet to be completed. The
checklist module 332 may allow a user to present the check-
list in different ways. For instance, the checklist items may be
organized and presented according to their procedural order,
their importance, their relation to a patient’s anatomy, their
category, or their assigned individual (e.g., checklist item is
the nurse’s responsibility versus the surgeon’s responsibil-
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ity). In another example, the checklist items may be presented
in using a different visual structures, such as atree structure or
a scrolling list.

[0055] The medical device interface module 308 may
facilitate communication between the medical software tools
platform system 300, one or more of the medical software
tools 306, and one or more various medical devices utilized in
an operating room. For instance, the medical device interface
module 308 may enable the medical device control module
312 to control one or more medical devices utilized during a
surgical procedure. Accordingly, the medical device interface
module 308 may transmit control data to a medical device, or
receive information collected by a medical device. The medi-
cal device interface module 308 may include various data
interfaces, including wired or wireless network interfaces and
serial communication interfaces.

[0056] Theimage stream processing system interface mod-
ule 310 may facilitate communication between the medical
software tools platform system 300 and an image stream
processing system utilized to process an image stream
acquired by a surgical camera or the like. Through the com-
munication, the image stream processing system interface
module 310 may transmit control data to an image stream
processing system, or receive an image stream from a surgical
camera as processed by the image stream processing system.
The image stream processing system interface module 310
may include various data interfaces, including wired or wire-
less network interfaces and serial communication interfaces.
[0057] FIG. 4a screenshot 400 illustrating an example user
interface overlay 404 of a medical software tools platform
system over an image stream 402 in accordance with some
embodiments of the technology disclosed herein. The screen-
shot 400 may be one presented on a video display commonly
used in an operating room, such as a surgical display used
with an endoscope. As described herein, a surgical camera,
medical ultrasound device, or the like may provide the image
stream 402, Additionally, the image stream 402 may be one
processed by an image stream processing system before
being presented on a video display.

[0058] InFIG. 4, the user interface overlay 404 includes: a)
an icon 406 to access a menu of medical software tools
provided by the medical software tools platform; b) an icon
408 to access settings for the medical software tools platform
system associated with the user interface overlay 404: c) an
icon 410 to access data accessible by the medical software
tools platform system, such as data provided by a medical
records system or other medical device utilized in the oper-
ating room; and d) an icon 412 to access web browser with
access to the Internet, intranet (e.g., hospital intranet), or
extranet. It will be understood that in various embodiments,
the look of the user interface overlay may differ from what is
depicted in FIG. 4. For some embodiments, additional graphi-
cal user interface elements may be presented over the image
stream based on one or more operations performed by the
medical software tools platform or it associated medical soft-
ware tools.

[0059] FIG. 5 a flowchart illustrating an example method
500 for a medical software tools platform in accordance with
some embodiments of the technology disclosed herein.
According to some embodiments, the method 500 may be one
performed by the medical software tools platform system 106
as the system 106 is providing a user interface overlay for
presentation over an image stream being presented on the
video display 102.
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[0060] As shown in FIG. 5, the method 500 may begin at
operation 502 with an image stream being received from a
surgical camera or the like. For example, an image stream
may be received from the surgical camera 110, or from the
image stream processing system 108 that processes the image
stream from the surgical camera 110.

[0061] At operation 504, a user interface to a medical soft-
ware tools platform is provided for presentation over the
image stream received at operation 502. For example, the user
interface may be provided by the user interface overlay mod-
ule 304. Providing the user interface may comprise generat-
ing, or presenting, the user interface to the medical software
tools platform.

[0062] At operation 506, a medical software tool of the
medical software tools platform is provided through the user
interface provided at operation 504. For example, the medical
software tools may be one or more of the medical software
tools 306. Providing the medical software tool may comprise
generating, or presenting, a user interface of the medical
software tool through the user interface.

[0063] At operation 508, user input is received with respect
to the medical software tool provided at operation 506. For
example, user input may be received as voice commands,
through a touch-enabled video display, or through such
human input devices as keyboards or mice. The user input
may be received through the user interface provided by the
user interface overlay module 304.

[0064] At operation 510, an operation of the medical soft-
ware tool is performed with respect to the image stream
received at operation 502. For example, operations performed
by the medical software tools 306 may include, without limi-
tation, image stream enhancement, management of windows
for window-based functions, timers (e.g., clocks, countdown
timers, and time-based alarms), tagging and tag tracking,
image stream logging, performing measurements, two-di-
mensional to three-dimensional content conversion, and
similarity searches.

[0065] At operation 512, output from the operation per-
formed at operation 510 is provided for presentation through
the user interface provided at operation 504. For example,
output from operations may include, without limitation,
enhanced image strean, placement of windows, presentation
of timers, presentation of visual tags, presentation of mea-
surements, three-dimensional content (e.g., stereoscopic
three-dimensional imagery of anatomical structures), and
identification of similarities in an image stream.

[0066] Where components or modules of the technology
are implemented in whole or in part using software, in one
embodiment, these software elements can be implemented to
operate with a computing or processing module capable of
carrying out the functionality described with respect thereto.
One such example computing module is shown in FIG. 6.
Various embodiments are described in terms of this example-
computing module 600. After reading this description, it will
become apparent to a person skilled in the relevant art how to
implement the technology using other computing modules or
architectures.

[0067] Referring now to FIG. 6, computing module 600
may represent, for example, computing or processing capa-
bilities found within desktop, laptop and notebook comput-
ers; hand-held computing devices (PDA’s, smart phones, cell
phones, palmtops, etc.); mainframes, supercomputers, work-
stations or servers; or any other type of special-purpose or
general-purpose computing devices as may be desirable or
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appropriate for a given application or environment. Comput-
ing module 600 might also represent computing capabilities
embedded within or otherwise available to a given device. For
example, a computing module might be found in other elec-
tronic devices such as, for example, digital cameras, naviga-
tion systems, cellular telephones, portable computing
devices, modems, routers, WAPs, terminals and other elec-
tronic devices that might include some form of processing
capability.

[0068] Computing module 600 might include, for example,
one or more processors, controllers, control modules, or other
processing devices, such as a processor 604. Processor 604
might be implemented using a general-purpose or special-
purpose processing engine such as, for example, a micropro-
cessor, controller, or other control logic. In the illustrated
example, processor 604 is connected to a bus 603, although
any communication medium can be used to facilitate interac-
tion with other components of computing module 600 or to
communicate externally.

[0069] Computing module 600 might also include one or
more memory modules, simply referred to herein as main
memory 608. For example, preferably random access
memory (RAM) or other dynamic memory might be used for
storing information and instructions to be executed by pro-
cessor 604. Main memory 608 might also be used for storing
temporary variables or other intermediate information during
execution of instructions to be executed by processor 604.
Computing module 600 might likewise include a read only
memory (“ROM”) or other static storage device coupled to
bus 603 for storing static information and instructions for
processor 604.

[0070] The computing module 600 might also include one
or more various forms of information storage mechanism
610, which might include, for example, a media drive 612 and
a storage unit interface 620. The media drive 612 might
include a drive or other mechanism to support fixed or remov-
able storage media 614. For example, a hard disk drive, a
floppy disk drive, a magnetic tape drive, an optical disk drive,
a CD or DVD drive (R or RW), or other removable or fixed
media drive might be provided. Accordingly, storage media
614 might include, for example, a hard disk, a floppy disk,
magnetic tape, cartridge, optical disk, a CD or DVD, or other
fixed or removable medium that is read by, written to, or
accessed by media drive 612. As these examplesillustrate, the
storage media 614 can include a computer usable storage
medium having stored therein computer software or data.
[0071] In alternative embodiments, information storage
mechanism 610 might include other similar instrumentalities
for allowing computer programs or other instructions or data
to be loaded into computing module 600. Such instrumentali-
ties might include, for example, a fixed or removable storage
unit 622 and an interface 620. Examples of such storage units
622 and interfaces 620 can include a program cartridge and
cartridge interface, aremovable memory (for example, a flash
memory or other removable memory module) and memory
slot, a PCMCIA slot and card, and other fixed or removable
storage units 622 and interfaces 620 that allow software and
data to be transferred from the storage unit 622 to computing
module 600.

[0072] Computing module 600 might also include a com-
munications interface 624. Communications interface 624
might be used to allow software and data to be transferred
between computing module 600 and external devices.
Examples of communications interface 624 might include a
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modem or softmodem, a network interface (such as an Eth-
ernet, network interface card, WiMedia, IEEE 802.XX or
other interface), a communications port (such as for example,
a USB port, IR port, RS232 port Bluetooth® interface, or
other port), or other communications interface. Software and
data transferred via communications interface 624 might
typically be carried on signals, which can be electronic, elec-
tromagnetic (which includes optical) or other signals capable
of being exchanged by a given communications interface 624.
These signals might be provided to communications interface
624 via a channel 628. This channel 628 might carry signals
and might be implemented using a wired or wireless commu-
nication medium. Some examples of a channel might include
a phone line, a cellular link, an RF link, an optical link, a
network interface, a local or wide area network, and other
wired or wireless communications channels.

[0073] In this document, the terms “computer program
medium” and “computer usable medium” are used to gener-
ally refer to media such as, for example, memory 608, storage
unit 622, media 614, and channel 628. These and other vari-
ous forms of computer program media or computer usable
media may be involved in carrying one or more sequences of
one or more instructions to a processing device for execution.
Such instructions embodied on the medium, are generally
referred to as “computer program code” or a “computer pro-
gram product” (which may be grouped in the form of com-
puter programs or other groupings). When executed, such
instructions might enable the computing module 600 to per-
form features or functions of the disclosed technology as
discussed herein.

[0074] While various embodiments of the disclosed tech-
nology have been described above, it should be understood
that they have been presented by way of example only, and not
of limitation. Likewise, the various diagrams may depict an
example architectural or other configuration for the disclosed
technology, which is done to aid in understanding the features
and functionality that can be included in the disclosed tech-
nology. The disclosed technology is not restricted to the illus-
trated example architectures or configurations, but the desired
features can be implemented using a variety of alternative
architectures and configurations. Indeed, it will be apparent to
one of skill in the art how alternative functional, logical or
physical partitioning and configurations can be implemented
to implement the desired features of the technology disclosed
herein. Also, a multitude of different constituent module
names other than those depicted herein can be applied to the
various partitions. Additionally, with regard to flow diagrams,
operational descriptions and method claims, the order in
which the steps are presented herein shall not mandate that
various embodiments be implemented to perform the recited
functionality in the same order unless the context dictates
otherwise.

[0075] Although the disclosed technology is described
aboveinterms of various exemplary embodiments and imple-
mentations, it should be understood that the various features,
aspects and functionality described in one or more of the
individual embodiments are not limited in their applicability
to the particular embodiment with which they are described,
but instead can be applied, alone or in various combinations,
to one or more of the other embodiments of the disclosed
technology, whether or not such embodiments are described
and whether or not such features are presented as being a part
of a described embodiment. Thus, the breadth and scope of
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the technology disclosed herein should not be limited by any
of the above-described exemplary embodiments.

[0076] Terms and phrases used in this document, and varia-
tions thereof, unless otherwise expressly stated, should be
construed as open ended as opposed to limiting. As examples
of the foregoing: the term “including” should be read as
meaning “including, without limitation” or the like; the term
“example” is used to provide exemplary instances of the item
in discussion, not an exhaustive or limiting list thereof; the
terms “a” or “an” should be read as meaning “at least one,”
“one or more” or the like; and adjectives such as “conven-
tional,” “traditional,” ‘“normal,” “standard,” “known” and
terms of similar meaning should not be construed as limiting
the item described to a given time period or to an item avail-
able as of a given time, but instead should be read to encom-
pass conventional, traditional, normal, or standard technolo-
gies that may be available or known now or at any time in the
future. Likewise, where this document refers to technologies
that would be apparent or known to one of ordinary skill in the
art, such technologies encompass those apparent or known to
the skilled artisan now or at any time in the future.

[0077] Thepresence of broadening words and phrases such
as “one or more,” “at least,” “but not limited t0” or other like
phrases in some instances shall not be read to mean that the
narrower case is intended or required in instances where such
broadening phrases may be absent. The use of the term “mod-
ule” does not imply that the components or functionality
described or claimed as part of the module are all configured
in a common package. Indeed, any or all of the various com-
ponents of a module, whether control logic or other compo-
nents, can be combined in a single package or separately
maintained and can further be distributed in multiple group-
ings or packages or across multiple locations.

[0078] Additionally, the various embodiments set forth
herein are described in terms of exemplary block diagrams,
flow charts and other illustrations. As will become apparent to
one of ordinary skill in the art after reading this document, the
illustrated embodiments and their various alternatives can be
implemented without confinement to the illustrated
examples. For example, block diagrams and their accompa-
nying description should not be construed as mandating a
particular architecture or configuration.

1. A system for medical software tools, comprising:

an image stream interface module configured to receive an
image strean from a surgical camera;

a user interface overlay module configured to provide a
user interface overlay adapted for presentation over the
image stream; and

a medical software tools module configured to provide a
medical software tool through the user interface, the
medical software tool being configured to perform an
operation with respect to the image stream and provide
an output adapted to be presented over the image stream.

2. The system of claim 1, wherein the user interface overlay
module is further configured to present the output over the
image stream.

3. The system of claim 1, wherein the surgical camera is an
endoscope or a laparoscope.

4. The system of claim 1, wherein the image stream inter-
face module is further configured to receive the image stream
from the surgical camera through an image stream processing
system.
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5. The system of claim 1, further comprising a medical
device interface module configured to exchange data between
amedical device and the medical software tool.

6. The system of claim 1, further comprising an image
stream processing system interface module configured to
exchange data between an image stream processing system
and the medical software tool, the medical software tool
being configured to modify a setting of the image stream
processing system.

7. The system of claim 6, wherein the setting includes
enabling or disabling application of an image stream process-
ing algorithm to the image stream.

8. The system of claim 1, wherein the operation comprises
disposing a visual tag over the image stream in association
with an anatomical structure or tissue presented in the image
stream, and the output comprises the visual tag.

9. The system of claim 8, wherein the operation further
comprises associating a timer with respect to the visual tag.

10. The system of claim 1, the operation comprises mea-
suring an anatomical structure or tissue presented in the
image stream, and the output comprises a resulting measure-
ment.

11. The system of claim 1, wherein the image stream com-
prises two-dimensional content, the operation comprises con-
verting at least some of the two-dimensional content into
three-dimensional content, and the output comprises the
three-dimensional content.

12. The system of claim 1, wherein the operation comprises
associating content in the image stream with a timer, and the
output comprises a visual representation of the timer.

13. The system of claim 1, wherein the operation comprises
identifying content in the image stream similar to reference
content, and the output comprises a visual indication of the
identified content.

14. A method for medical software tools, comprising:

a computer system receiving an image stream from a sur-

gical camera;

the computer system providing a user interface overlay

adapted for presentation over the image stream;

the computer system providing a medical software tool

through the user interface;

the computer system performing an operation of the medi-

cal software tool with respect to the image stream; and
the computer system providing an output of the operation
for presentation over the image stream.

15. The method of claim 14, further comprising the com-
puter system presenting the output over the image stream.

Feb. 12, 2015

16. The method of claim 14, wherein the surgical camera is
an endoscope or a laparoscope.

17. The method of claim 14, wherein the computer system
receives the image stream from the surgical camera through
an image stream processing system.

18. The method of claim 14, wherein the medical software
tool is configured to modify a setting of the image stream
processing system.

19. The method of claim 18, wherein the setting includes
enabling or disabling application of an image stream process-
ing algorithm to the image stream.

20. The method of claim 14, wherein the operation com-
prises disposing a visual tag over the image stream in asso-
ciation with an anatomical structure or tissue presented in the
image stream, and the output comprises the visual tag.

21. The method of claim 20, wherein the operation further
comprises associating a timer with respect to the visual tag.

22. The method of claim 14, wherein the operation com-
prises measuring an anatomical structure or a tissue presented
in the image stream, and the output comprises a resulting
measurement.

23. The method of claim 14, wherein the image stream
comprises two-dimensional content, the operation comprises
converting at least some of the two-dimensional content into
three-dimensional content, and the output comprises the
three-dimensional content.

24. The method of claim 14, wherein the operation com-
prises associating content in the image stream with a timer,
and the output comprises a visual representation of the timer.

25. The method of claim 14, wherein the operation com-
prises identifying content in the image stream similar to ref-
erence content, and the output comprises a visual indication
of the identified content.

26. A computer program product embedded on non-tran-
sitory computer storage media, which when executed by a
computer, causes the computer to implement a method for
medical software tools, the computer program product com-
prising:

code for receiving an image stream from a surgical camera;

code for providing a user interface overlay adapted for

presentation over the image stream;

code for providing a medical software tool through the user

interface;

code for performing an operation of the medical software

tool with respect to the image stream; and

code for providing an output of the operation for presenta-

tion over the image stream.
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