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TEMPORARILY POSITIONABLE MEDICAL DEVICES

BACKGROUND

[0001] The various embodiments relate generally to temporarily positionable medical devices.
More particularly, the various embodiments are directed to temporarily positionable medical
devices, appliers therefor, and attachment mechanisms for use therewith. A variety of
temporarily positionable medical devices and appliers for attaching the medical devices to body
tissue are disclosed.

[0002] It is desirable to introduce various temporarily positionable medical devices, appliers,
and attachments mechanisms inside a patient’s body using minimally invasive surgical
procedures. The introduction and placement of such temporarily positionable medical devices,
appliers, and attachments mechanisms inside a patient’s body should be quick, easy, efficient,
and reversible.

[0003] Endoscopic and laparoscopic minimally invasive procedures have been used for
introducing medical devices inside a patient and for viewing portions of the patient’s anatomy.
To view a desired treatment region of the anatomy (e.g., worksite), a clinician (e.g., a surgeon)
may insert a rigid or flexible endoscope inside the patient. The clinician also may insert surgical
devices through one or more working channels of the endoscope to perform various key surgical
activities (KSA). A typical image obtained with an endoscope is different than that of a typical
image obtained with a laparoscope. An endoscope employs a camera to render images of the
worksite and provides wider angle images. Thus, an endoscope can operate at shorter working
distances than a laparoscope. Because the camera is part of the endoscope, during a procedure,

the clinician is required to bring the tip of the endoscope close to the worksite. This eliminates
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the “stadium view” of the surgical site that is preferred and desired by many clinicians.
Furthermore, the ability of the clinician to “triangulate” his actions between the camera and the
surgical tools is compromised when all devices are located along a single axis. Furthermore,
introducing the camera and the surgical tools through working channels of the endoscope
compromises its flexibility. Also, to reach the worksite with a flexible endoscope, the clinician
often must navigate the endoscope through tortuous paths and, thus, the rotational orientation of
the endoscope may not be aligned with the expected surgical view of the worksite. Correcting
the orientation can be very difficult when operating outside of an internal body lumen. Finally,
the presence of the camera and associated wiring within the endoscope takes up valuable space
that could be used for more sophisticated and/or larger therapeutic or surgical medical devices.
[0004] Accordingly, there is a need for temporarily positionable medical devices, appliers
therefor, and attachment mechanisms for use therewith. There is also a need for attachment
mechanisms that may be used with a variety of temporarily positionable medical devices and

appliers for attaching the medical devices to internal portions of the patient’s anatomy.

FIGURES

[0005] The novel features of the various embodiments are set forth with particularity in the
appended claims. The various embodiments, however, both as to organization and methods of
operation may best be understood by reference to the following description, taken in conjunction
with the accompanying drawings as follows.

[0006] FIG. 1 is a perspective view of one embodiment of a system for applying a temporarily
positionable medical device inside a patient.

[0007] FIG. 2 is a perspective view of one embodiment of a deployment handle for use with

the applier and attachment mechanism illustrated in FIG.1.
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[0008] FIG. 3 is a perspective view of one embodiment of a remote camera attached to one
embodiment of a camera applier device in a pre-fired position.

[0009] FIG. 4 is an exploded view of one embodiment of the temporarily positionable medical
device and applier therefor shown in FIG. 3 in a post-fired released position after being fired
from the applier.

[0010] FIG. 5 is a perspective view of one embodiment of a temporarily positionable medical
device.

[0011] FIG. 6 is a cross-sectional view of the temporarily positionable medical device shown
in FIG. 5.

[0012] FIG. 7 is a cross-sectional view of the temporarily positionable medical device shown
in FIG. 5 attached to the abdominal wall with one or more fasteners.

[0013] FIG. 8 is a perspective view of one embodiment of a forward and rearward viewing
temporarily positionable medical device released from an applier showing a forward image
acquisition portion.

[0014] FIG. 9 is a perspective view of one embodiment of a forward and rearward viewing
temporarily positionable medical device shown in FIG. 8 released from an applier showing a
rearward image acquisition portion.

[0015] FIG. 10 is a cross-sectional view of one embodiment of the forward and rearward
viewing temporarily positionable medical device shown in FIGS. 8 and 9.

[0016] FIG. 11 is a cross-sectional view of one embodiment of the temporarily positionable
medical device shown in FIG. 10 attached to the abdominal wall with one or more fasteners.
[0017] FIG. 12 is a perspective view of one embodiment of a temporarily positionable medical

device showing a rearward image acquisition portion.
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[0018] FIG. 13 is a top view of the embodiment of the temporarily positionable medical device
shown in FIG. 12.

[0019] FIG. 14 is a bottom view of one embodiment of the temporarily positionable medical
device shown in FIG. 12.

[0020] FIG. 15 is an exploded perspective view of one embodiment of the temporarily
positionable medical device shown in FIG. 12.

[0021] FIG. 16 is a bottom perspective view of one embodiment of the temporarily
positionable medical device shown in FIG. 12 with fasteners located in a retracted position.
[0022] FIG. 17 is a bottom perspective view of one embodiment of the temporarily
positionable medical device shown in FIG. 12 with fasteners located in an extended, or fired,
position, extending from corresponding slots.

[0023] FIG. 18 is a cross-sectional view of one embodiment of a fastener in a fully retracted
state, the undeployed position, disposed completely within a slot such that a sharp tip is not
exposed.

[0024] FIG. 19 is a cross-sectional view of one embodiment of a fastener rotated about half
way through its range of rotation, about 90 degrees as a result of a clockwise rotation of an
actuator.

[0025] FIG. 20 is a cross-sectional view of one embodiment of a fastener actuator rotated
clockwise to its fullest extent, with a raised rib having been urged past the detent rib.

[0026] FIG. 21 is a cross-sectional view of one embodiment of a fastener actuator that has
been advanced counterclockwise compared to the position shown in FIG. 20, and a fastener is

rotated approximately halfway through its range.
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[0027] FIG. 22 is a top view of one embodiment of a temporarily positionable medical device
with the actuator omitted to illustrate the positions of the links when the fasteners are in the
retracted position.

[0028] FIG. 23 is a top view of one embodiment of a temporarily positionable medical device
with the actuator omitted to illustrate the positions of the links when the fasteners are in the
extended/fired position.

[0029] FIG. 24 illustrates one embodiment of a deployment handle and applier configured to
position, actuate, deactuate, remove, or reposition a temporarily positionable medical device
through a flexible shaft.

[0030] FIG. 25 is an exploded perspective view of one embodiment of the deployment handle,
applier, and flexible shaft shown in FIG. 24.

[0031] FIG. 26 is a side view of one embodiment of the deployment handle, applier, and
flexible shaft shown in FIG. 24 with one of the two body halves omitted showing the internal
components in the unapplied, non-actuated position.

[0032] FIG. 27 is a side view of one embodiment of the deployment handle, applier, and
flexible shaft shown in FIG. 24 with one of the two body halves omitted showing the internal
components in the applied, actuated position.

[0033] FIG. 28 is an enlarged fragmentary side view of one embodiment of a linear to rotary
cam mechanism of the applier shown in FIG. 24.

[0034] FIG. 29 is an enlarged top perspective view of one embodiment of a camera shroud of
the applier shown in FIG. 24.

[0035] FIG. 30 is an enlarged bottom perspective view of one embodiment of a camera shroud

and actuator portion of the applier shown in FIG. 24.
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[0036] FIG. 31 is a partially cutaway view end view of one embodiment of a camera shroud of
the applier shown in FIG. 24.

[0037] FIG. 32 illustrates one embodiment of a temporarily positionable medical device
comprising forward and rearward image acquisition capabilities.

[0038] FIG. 33 illustrates one embodiment of a temporarily positionable medical device
comprising a tissue retraction clip.

[0039] FIG. 34 illustrates one embodiment of a temporarily positionable medical device
comprising a tissue clamp.

[0040] FIG. 35 illustrates one embodiment of a temporarily positionable medical device
comprising a stabilizer clamp.

[0041] FIG. 36 illustrates one embodiment of a temporarily positionable medical device
comprising an electrical power distributor, a light source, and a camera.

[0042] FIG. 37 illustrates one embodiment of a temporarily positionable medical device
comprising a tissue spreader to create space between layers of tissue.

[0043] FIG. 38 is a cross-sectional view of a stomach cavity, gastrointestinal tract, and
abdominal wall showing an endoscopic trocar intubated within the stomach cavity through the
gastrointestinal tract.

[0044] FIG. 39 is a cross-sectional view of the stomach cavity, gastrointestinal tract, and
abdominal wall shown in FIG. 38 showing an access device extending from the distal end of the
endoscopic trocar.

[0045] FIG. 40 is a cross-sectional view of the stomach cavity, gastrointestinal tract, and
abdominal wall shown in FIG. 39 showing a dilating balloon inserted through an opening in the

stomach wall formed by the access device.
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[0046] FIG. 41 is a cross-sectional view of the stomach cavity, gastrointestinal tract, and
abdominal wall shown in FIG. 40 showing a distal end of the endoscopic trocar intubated
inserted through the dilated opening formed in the stomach wall.

[0047] FIG. 42 is a cross-sectional view of the stomach cavity, gastrointestinal tract, and
abdominal wall shown in FIG. 41 showing the flexible shaft and the applier extended through the
distal end of the endoscopic trocar.

[0048] FIG. 43 is a cross-sectional view of the stomach cavity, gastrointestinal tract, and
abdominal wall shown in FIG. 42 showing one embodiment of a temporarily positionable

medical device attached to the abdominal wall.

DESCRIPTION

[0049] Before explaining the various embodiments in detail, it should be noted that the
embodiments are not limited in their application or use to the details of construction and
arrangement of parts illustrated in the accompanying drawings and description. The illustrative
embodiments may be positioned or incorporated in other embodiments, variations and
modifications, and may be practiced or carried out in various ways. For example, the
temporarily positionable devices disclosed herein are illustrative only and not meant to limit the
scope or application thereof. Furthermore, unless otherwise indicated, the terms and expressions
employed herein have been chosen for the purpose of describing the illustrative embodiments for
the convenience of the reader and are not to limit the scope thereof.

[0050] In the following description, like reference characters designate like or corresponding
parts throughout the several views. Also, in the following description, it is to be understood that
terms such as front, back, inside, outside, and the like are words of convenience and are not to be

construed as limiting terms. Terminology used herein is not meant to be limiting insofar as
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devices described herein, or portions thereof, may be attached or utilized in other orientations.
The various embodiments will be described in more detail with reference to the drawings.
[0051] Various embodiments of temporarily positionable devices disclosed herein may be
introduced within a patient using minimally invasive surgical techniques or conventional open
surgical techniques. Minimally invasive techniques provide more accurate and effective access
of the worksite for diagnostic and treatment procedures. In some instances it may be
advantageous to introduce the temporarily positionable devices into the patient using a
combination of minimally invasive and open surgical techniques. Accordingly, various
embodiments of temporarily positionable devices disclosed herein may be used in endoscopic
and/or laparoscopic surgical procedures, conventional laparotomies, or any combinations thereof.
In one embodiment, the temporarily positionable devices disclosed herein may be introduced
through a natural opening of the body such as the mouth, anus, and/or vagina. Once the devices
are introduced through a natural opening, internal organs may be reached using trans-organ or
translumenal surgical procedures. In a natural orifice endoscopic translumenal procedure, the
flexible portion of an endoscope is introduced into the patient through one or more natural
orifices to view and treat diseased tissue at the worksite using direct line-of-sight, cameras, or
other visualization devices. Surgical devices, such as the various embodiments of the
temporarily positionable devices disclosed herein, may be introduced through the working
channel of the endoscope to perform key surgical activities (KSA). Natural orifice endoscopic
translumenal procedures developed by Ethicon Endosurgery, Inc. are known in the art as Natural
Orifice Translumenal Endoscopic Surgery (NOTES™),

[0052] Various embodiments of temporarily positionable devices disclosed herein may be

employed in endoscopic, laparoscopic, open surgical procedures, or any combinations thereof.
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Endoscopy is a minimally invasive surgical procedure vehicle for minimally invasive surgery
and refers to looking inside the human body for medical reasons. Endoscopy may be performed
using an instrument called an endoscope. Endoscopy is a minimally invasive diagnostic medical
procedure used to evaluate the surfaces of organs by inserting a small tube into the body, often,
but not necessarily, through a natural body opening or through a relatively small incision or
keyhole. Through the endoscope, an operator may observe surface conditions of the organs
including abnormal or diseased tissue such as lesions and other surface conditions. The
endoscope may have a rigid or flexible tube and, in addition to providing an image for visual
inspection and photography, the endoscope may be adapted and configured for taking biopsies,
retrieving foreign objects, and introducing medical instruments to a tissue treatment region
termed herein as a target site.

[0053] Laparoscopic and thoracoscopic surgery belong to the broader field of endoscopy.
Laparoscopy also is a minimally invasive surgical technique in which operations in the abdomen
are performed through small incisions (usually 0.5 - 1.5 cm), keyholes, as compared to larger
incisions needed in traditional open surgical procedures. Laparoscopic surgery includes
operations within the abdominal or pelvic cavities, whereas keyhole surgery performed on the
thoracic or chest cavity is called thoracoscopic surgery.

[0054] A key element in laparoscopic surgery is the use of a laparoscope, which may be a rigid
telescopic rod lens based system, that is usually connected to a video camera (single chip or
multi chip) or a distal electronic integrated circuit (chip) based system that places the video
camera optics and electronics at the tip of the laparoscope. Also attached to the proximal end of
the laparoscope may be a fiber optic cable system connected to a “cold” light source (halogen or

xenon) to illuminate the operative field. Alternatively, illumination may be achieved using a
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solid-state element, such as a light emitting diode (LED) placed at the distal end of the
laparoscope. The laparoscope may be inserted through a Smm or 10mm trocar or keyhole to
view the operative field. The abdomen is usually insufflated with carbon dioxide gas elevating
the abdominal wall above the internal organs like a dome to create a working and viewing space.
Carbon dioxide gas is used because it is common to the human body and can be removed by the
respiratory system if it is absorbed through tissue.

[0055] Various embodiments of minimally invasive temporarily positionable devices described
herein may comprise temporarily positionable devices inserted in a patient to provide
visualization of the target site. These devices may be introduced into the patient using minimally
invasive procedures through natural orifices (e.g., NOTES™ procedures) or via a device inserted
through a trocar, for example, and may be adapted to provide images of the worksite or anatomic
location such as the lungs, liver, stomach, gall bladder, urinary tract, reproductive tract, and
intestinal tissue, for example. Once positioned at the worksite, the temporarily positionable
visualization devices provide images that enable the clinician to more accurately diagnose and
provide more effective treatment of the diseased tissue. Some portions of the temporarily
positionable visualization device may be inserted into the tissue treatment region percutancously.
Other portions of the temporarily positionable visualization device may be introduced into the
tissue treatment region endoscopically (e.g., laparoscopically and/or thoracoscopically), through
small keyhole incisions via a trocar, or through a natural orifice. Embodiments of the
temporarily positionable visualization devices may provide images of the desired tissue during
in-vivo treatment procedures used to ablate or destroy live cancerous tissue, tumors, masses,
lesions, and other abnormal tissue growths present at the tissue treatment site. Other

embodiments of the temporarily positionable visualization devices may be configured to transmit

10
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electrical signals to a receiver and then convert the signals into a viewable image. The signals
may be transmitted outside the patient either wirelessly or through electrical conductors placed
percutancously or through the same access path as the translumenal endoscopic access device.
Other embodiments of the temporarily positionable visualization devices may be powered by on-
board power sources, such as a battery, percutancous electrical conductors, wireless power
conductors, or electrical conductors introduced along the same path as the translumenal
endoscopic access devices. The embodiments, however, are limited in the context of temporarily
positionable visualization and illumination devices.

[0056] For example, in various other embodiments, a variety of temporarily positionable end-
effector devices may be coupled to a suitable applier and introduced through the flexible working
channel of an endoscope introduced inside a patient through a natural opening. Examples of
such temporarily positionable end-effectors include, but are not limited to retraction clips, tissue
clamps, endoscope stabilizers, electrical power distribution devices, space creators such as
devices configured to create space between internal body lumen, organs, and/or dissected
sections of tissue, pace makers, vascular access ports, injection ports (such as used with gastric
bands), and gastric pacing devices, among other devices.

[0057] FIGS. 1-5 illustrate one embodiment of a temporarily positionable medical device. The
temporarily positionable medical device comprises rearward image acquisition capabilities. In
one embodiment, the temporarily positionable medical device comprises an image acquisition
system with visualization elements. The temporarily positionable device may be delivered to the
worksite using minimally invasive surgical procedures previously described. An attachment
mechanism quickly and easily removably secures the device to internal body tissue. The

reversible attachment mechanism enables quick and easy attachment, detachment, positioning,

11
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repositioning, and/or removal of the temporarily positionable device. The attachment
mechanism may be actuated using standard commercially available applier instruments or may
be actuated with custom applier instruments. One embodiment of an applier that works in
conjunction with the temporarily positionable device is described hereinbelow. The applier may
be employed to locate the device at worksite and quickly and easily actuate the attachment
mechanism to secure the device to the internal body tissue of the patient.

[0058] FIG. 1 is a perspective view of one embodiment of a system for applying a temporarily
positionable medical device inside a patient. In one embodiment, the temporarily positionable
medical device comprises a visualization system to provide visualization of the patient’s
anatomy in the direction indicated by arrow “A” once the device is deployed. The rearward
viewing mode in direction “A” is used to acquire images while the temporarily positionable
medical device is attached to the patient’s anatomy. In one embodiment, the temporarily
positionable device may be deployed using minimally invasive surgical procedures (e.g.,
endoscopic, laparoscopic, thoracoscopic, or any combination thereof). In the embodiment
illustrated in FIG. 1, a camera applier system 100 comprises a temporarily positionable camera
102, a shaft 104, an applier 106, and a deployment handle 108. In one embodiment, the shaft
104 may be a flexible or articulating tube. The camera 102 may be preloaded into the applier
106. The camera 102 is shown in a preloaded position within the applier 106. The term
“camera” may refer to any image visualization device comprising image sensors suitable for
capturing light and converting images to electrical signals that can be stored in electronic storage
media or transmitted to external devices for displaying the images in real-time. The images may
include still photographs or a sequence of images forming a moving picture (e.g., movies or

videos). The electrical signals may be transmitted wirelessly or on a wire. Prior to intubating

12



WO 2010/006034 PCT/US2009/049915

the camera 102 into an endoscopic trocar, the endoscopist (e.g., clinician, physician, or surgeon)
inserts the camera 102 into the applier 106 and attaches the preloaded camera 102/applier 106
assembly to the distal end of the shaft 104. The camera 102/applier 106 assembly is then
introduced through a flexible endoscopic trocar and is deployed at the desired anatomical
location (e.g., worksite or deployment site) inside the patient using an integral attachment
mechanism. The camera 102 may be deployed in a desired tissue plane using the integral
attachment mechanism. The embodiments, however, are not limited in this context as other
techniques may be employed to deliver the camera 102 to the target worksite.

[0059] In one embodiment, the applier 106 is suitably configured to receive and contain the
camera 102 therein and to couple to the deployment handle 108 via the shaft 104. The shaft 104
is flexible and is suitable for deploying the applier 106 and the camera 102 via the inner working
channel of a flexible endoscope, for example. The deployment handle 108 is coupled to the
camera 102 via the applier 106 through the shaft 104. In flexible endoscopic translumenal
procedures, the flexible/articulating shaft 104 enables the applier 106 to traverse the tortuous
paths of the natural openings of the patient through the working channel of a flexible endoscope.
For example, the shaft 104 can me made suitably flexible or may comprise articulated elements
to make it suitable to traverse the gastrointestinal (GI) tract. In one embodiment, the camera 102
may be positioned within the applier 106 so as to be forward facing in the direction indicated by
arrow “B” such that the camera 102 provides visualization feedback while the shaft 104 traverses
the GI tract during insertion of the applier 106 and the camera 102 into the patient. Once ready
for actuation, the camera 102 may be positioned for deployment. In one embodiment, the
camera 102 may comprise multiple active viewing elements or lenses such that the viewing

direction “A” or “B” may be selectable. For example one viewing element may be employed for

13



WO 2010/006034 PCT/US2009/049915

forward viewing in direction “B” during deployment and another viewing element may be
employed for backward viewing in direction “A” once deployed. The camera 102 may comprise
an attachment mechanism suitable for attaching the camera 102 to the desired tissue at a desired
location inside the patient. The attachment mechanism may comprise one or more fasteners 120
(FIG. 4). In the illustrated embodiment, the fasteners 120 are formed as needle-like hooks
suitable for penetrating tissue and attaching the camera 102 thereto. The attachment mechanism
may be actuated by engaging slots or openings 122a, 122b (FIG. 5) with commercially available
instruments or the applier 106. The applier 106 may be configured to deploy, position,
reposition, or remove the camera 102. As described with more particularity below, the
deployment handle 108 may comprise deployment and reversing triggers to deploy and remove
the attachment mechanism once the camera 102 is attached at the desired position. The
embodiments, however, are not limited in this context.

[0060] FIG. 2 is a perspective view of one embodiment of a deployment handle for use with
the applier and attachment mechanism illustrated in FIG.1. In the illustrated embodiment, a
deployment handle 108 comprises a body 109, a trigger 110 for deployment and reversal, and a
lockout button 112. The trigger 110 is actuated to attach the camera 102 (FIG. 1) to the target
tissue site. The lockout button 112 prevents unintentional deployment of the attachment
mechanism (e.g., the fasteners 120 such as the needle-like hooks illustrated in FIG. 4). The
camera 102 may be attached to the tissue by engaging the lockout button 112, e.g. depressing the
lockout button 112, and actuating the trigger 110, e.g., by squeezing the trigger 110. Other
methods for engaging the lockout button 112 and actuating the trigger 110 are within the scope
of this disclosure. The trigger 110 may be configured to lock into place once it is fully engaged

or depressed. If the camera 102 is not positioned in a desired location, the clinician may reverse
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the trigger 110 by depressing the lockout button 112 to re-engage the camera 102 into the camera
shroud 114 (FIG. 3). This causes the fasteners 120 to reverse out of the tissue and back into one
or more recesses 116 (FIG. 3) formed in the camera 102.

[0061] FIG. 3 is a perspective view of one embodiment of a temporarily positionable medical
device and applier therefor in a pre-fired position. In the illustrated embodiment, the camera 102
is shown pre-loaded into the shroud 114 and attached to one embodiment of the applier 106.
FIG. 4 is an exploded view of one embodiment of the temporarily positionable medical device
and applier therefor shown in FIG. 3 in a post-fired released position after being fired from the
applier 106. With reference to FIGS. 3 and 4, in one embodiment, the camera shroud 114
portion of the applier 106 comprises cantilever arms 128a, 128b to engage corresponding
recesses 130a, 130b (130b not shown) formed with inwardly extending flanges 132a, 132b (132a
not shown) to retain the camera 102 in place within the shroud 114. In the pre-fired state shown
in FIG. 3, the camera 102 is locked into the shroud 114 and is retained by the flanges 132a, 132b,
which are shaped complementarily to the corresponding recesses 130a, 130b formed on a body
135 portion of the camera 102. The flanges 132a, 132b are configured to engage respective
ledges 134a, 134b (134b not shown) when the camera 102 is in a retained pre-fired position
within the applier 106. The camera 102 may be locked inside the shroud 114 prior to deploying
the fasteners 120 into the tissue. The undeployed fasteners 120, as shown in FIG. 3, are nested
inside the corresponding recesses 116. In one embodiment, the camera 102 comprises a battery
118 to operate various electrical and/or electromechanical elements of the camera 102. For
example, the battery 118 supplies electrical energy to power light sources, image sensor arrays,
and motors for orienting, panning, and zooming the image sensor arrays or the associated optics

or lenses.
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[0062] As illustrated in FIG. 4, the fasteners 120 are in a fired or deployed state. The fasteners
120 are deployed to attach the camera 102 to the target tissue site (not shown). The recesses
130a, 130b are formed on the body 135 portion of the camera 102. The recesses 130a, 130b
(130b not shown) are configured to engage the corresponding flanges 132a, 132b (132a not
shown), which are shaped complementarily to the recesses 130a, 130b. The flanges 132a, 132b
engage the respective ledges 134a, 134b (134b not shown) to retain the camera 102 in position
within the shroud 114 portion of the applier 106. The body 135 portion of the camera 102 also
comprises outwardly extending portions 124a, 124b that are received in corresponding openings
126a, 126b when the camera 102 is in a retained position within the shroud 114 portion of the
applier 106.

[0063] FIG. S is a perspective view of one embodiment of a temporarily positionable medical
device. In the illustrated embodiment, the camera 102 is shown released or detached from the
applier 106. FIG. 6 is a cross-sectional view of the temporarily positionable medical device
shown in FIG. 5. With reference to FIGS. 5 and 6, in one embodiment, the camera 102
comprises a body 135 portion, a first lens 138a, a fastener actuator 136, one or more light sources
140a, 140b located in the outwardly extending portions 124a, 124b, openings 122a, 122b to
engage an actuator mechanism, one or more fasteners 120, a first image sensor 139, and a battery
or plurality of batteries 118. The first lens 138a may be a single optical lens or a system of
optical lenses optically coupled to the image sensor 139 contained within the body 135 portion of
the camera 102. In one embodiment, the first lens 138a may comprise a lens cap 141 and a first
optical lens 143. The lens cap 141 seals the lens 143 and electronic circuitry contained in the

body 135 portion of the camera 102 from bodily fluids.
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[0064] The camera 102 may be employed during natural orifice translumenal endoscopic
procedures to provide images of the surgical site that are similar in quality and orientation to
those obtainable in open or laparoscopic procedures. For example, in laparoscopic procedures, a
laparoscope may be rotated about its optical axis, translated forward and rearward, and may be
rotated about a pivot point defined by a trocar or tissue keyhole site to control its orientation and
obtain a quality image at a desired viewing angle. During laparoscopic procedures, a clinician
can manipulate the laparoscope to provide an optimal image of the surgical site. In addition, the
laparoscope can be used to pan and/or zoom the images while the clinician manipulates the
laparoscope independently of manipulating tissue or organs proximate to the surgical site.
[0065] In one embodiment, the first optical lens 143 may be optically coupled to one or more
image sensors 139 to convert an optical image to an electric signal, similar to that employed in
digital cameras and other electronic imaging devices. In one embodiment, the image sensor 139
comprises one or more arrays of charge coupled devices (CCD) or complementary metal oxide
semiconductor (CMOS) devices such as active-pixel sensors. The image sensor 139 captures
light and converts it into electrical signals. A large area image sensor 139 may be used to
provide image quality equivalent to that obtainable with standard laparoscopes. In one
embodiment, the image sensor 139 may comprise a sensor array with an image input area of
approximately 10mm diameter. Motors may be employed for orienting, panning, and zooming
the image sensor 139 and providing an optimal viewing angle of the target anatomy in a desired
orientation.

[0066] The first image sensor 139 is connected to a first circuit board 147a. The first circuit
board 147a also comprises any necessary electronic components or elements for processing,

storing, and/or transmitting the images rece