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TITLE

VAGINAL ENTRY SURGICAL DEVICES, KIT, SYSTEM, AND METHOD

BACKGROUND

[0001] The embodiments relate, in general, to medical procedures and devices to enter
into a patient’s body cavity and, more particularly, to devices for establishing at least one conduit
into a patient’s body cavity through a patient’s orifice, such as a patient’s vagina, to accomplish
various surgical and therapeutic procedures.

[0002] Access to the abdominal cavity may, from time to time, be required for diagnostic
and therapeutic endeavors for a variety of medical and surgical diseases. Historically, abdominal
access has required a formal laparotomy to provide adequate exposure. Such procedures, which
require incisions to be made in the abdomen, are not particularly well-suited for patients that may
have extensive abdominal scarring from previous procedures, those persons who are morbidly
obese, those individuals with abdominal wall infection, and those patients with diminished
abdominal wall integrity, such as patients with burns and skin grafting. Other patients simply do
not want to have a scar if it can be avoided.

[0003] Minimally invasive procedures are desirable because such procedures can reduce
pain and provide relatively quick recovery times as compared with conventional open medical
procedures. Many minimally invasive procedures are performed with an endoscope (including,
without limitation, laparoscopes). Such procedures permit a physician to position, manipulate,
and view medical instruments and accessories inside the patient through a small access opening

in the patient's body. Laparoscopy is a term used to describe such an "endosurgical" approach
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using an endoscope (often a rigid laparoscope). In this type of procedure, accessory devices are
often inserted into a patient through trocars placed through the body wall. Trocars must typically
pass through several layers of overlapping tissue/muscle before reaching the abdominal cavity.
[0004] Still less invasive treatments include those that are performed through insertion of
an endoscope through a natural body orifice to a treatment region. Examples of this approach
include, but are not limited to, cholecystectomy, appendectomy, cystoscopy, hysteroscopy,
esophagogastroduodenoscopy, and colonoscopy. Many of these procedures employ the use of a
flexible endoscope during the procedure. Flexible endoscopes often have a flexible, steerable
articulating section near the distal end that can be controlled by the user by utilizing controls at
the proximal end. Minimally invasive therapeutic procedures to treat diseased tissue by
introducing medical instruments to a tissue treatment region through a natural opening of the
patient are known as Natural Orifice Translumenal Endoscopic Surgery (NOTES)™. Entry
through a natural opening, such as a patient’s vagina, for example may further reduce the pain a
patient experiences after the procedure because the vaginal walls have less pain receptors than do
the abdominal walls.

[0005] Some flexible endoscopes are relatively small (about Imm to 3mm in diameter),
and may have no integral accessory channel (also called biopsy channels or working channels).
Other flexible endoscopes, including gastroscopes and colonoscopes, have integral working
channels having a diameter of about 2.0mm to 3.5mm for the purpose of introducing and
removing medical devices and other accessory devices to perform diagnosis or therapy within
the patient. As a result, the accessory devices used by a physician can be limited in size by the
diameter of the accessory channel of the scope used. Additionally, the physician may be limited

to a single accessory device when using the standard endoscope having one working channel.

2



WO 2011/056844 PCT/US2010/055257

[0006] Certain specialized endoscopes are available, such as large working channel
endoscopes having a working channel of about 5-10mm in diameter, which can be used to pass
relatively large accessories, or to provide capability to suction large blood clots. Other
specialized endoscopes include those having two or more working channels. Regardless, using
an endoscope alone to perform a surgical procedure may be limiting in that multiple tools may
not be easily moved apart from one another to perform a surgical procedure.

[0007] The above mentioned minimally invasive surgical procedures have changed some
of the major open surgical procedures such as gall bladder removal, or a cholecystectomy, to
simple outpatient surgery. Consequently, the patient’s return to normal activity has changed
from weeks to days. These types of surgeries are often used for repairing defects or for the
removal of diseased tissue or organs from areas of the body such as the abdominal cavity.

[0008] The foregoing discussion is intended only to illustrate the present field and should

not be taken as a disavowal of claim scope.

SUMMARY
[0009] In various embodiments, a surgical method is provided for introducing a conduit into a
patient’s body cavity. In at least one embodiment, the method can comprise inserting a
speculum into a patient’s vagina, the speculum including two or more blades movable with
respect to each other, expanding the speculum by moving the blades apart from each other such
that the blades move apart walls of the vagina, obtaining a surgical delivery device coupled to a
transorifice device, the transorifice device including a flexible conduit, inserting a portion of the
surgical delivery device through the speculum such that a portion of the transorifice device is

also inserted through the speculum, creating an incision in the vagina, passing a tip of the
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surgical delivery device through the incision and into a body cavity of the patient, and releasing
the transorifice device from the surgical delivery device such that a distal portion of the flexible
conduit is located within the body cavity.

[0010] In various embodiments, a speculum is provided. In at least one embodiment, the
speculum can comprise a base defining an opening therethrough, a first blade attached to the
base, a second blade attached to the base, and at least one locking assembly configured to
releasably hold the first blade and the second blade relative to each other in at least one locked
position. In these embodiments, the base can comprise a proximal surface, the first blade can
comprise a first distal end, and the second blade can comprise a second distal end. Further, in
these embodiments, the first blade and the second blade are movable with respect to each other.
Moreover, in these embodiments, when the first blade and the second blade are in the at least one
locked position, the shortest distance between the first distal end and a plane defined by the
proximal surface is substantially equal to the shortest distance between the second distal end and
the plane defined by the proximal surface.

[0011] In various embodiments, a transorifice device is provided. In at least one
embodiment, the transorifice device can comprise a port assembly defining at least one port
therein and a flexible conduit extending from the distal side of the port assembly. In these
embodiments, the port assembly can include a proximal side and a distal side. Further, in these
embodiments, the flexible conduit can include a proximal portion adjacent to the port assembly
and a distal portion. Moreover, in these embodiments, the flexible conduit can further comprise
a pliable ring located at the distal portion.

[0012] In various embodiments, a surgical delivery device is provided. In at least one

embodiment, the surgical delivery device can comprise a body including a proximal end and a
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distal end, a tip movably mounted to the distal end of the body such that the tip can move
between an opened position and a closed position, and a balloon surrounding at least part of the
body and located adjacent the distal end of the body. In these embodiments, the body can define
a tool receiving passageway therein including a proximal opening located at the proximal end

and a distal opening located at the distal end.

BRIEF DESCRIPTION OF THE FIGURES

[0013] The novel features of the embodiments described herein are set forth with
particularity in the appended claims. The embodiments, however, both as to organization and
methods of operation may be better understood by reference to the following description, taken

in conjunction with the accompanying drawings as follows.

[0014] FIG. 1 is a side perspective view of a speculum according to a non-limiting
embodiment.
[0015] FIG. 2 is a perspective view of a surgical delivery device according to a non-

limiting embodiment.

[0016] FIG. 3 is a perspective view of a transorifice device according to a non-limiting
embodiment.
[0017] FIG. 4 is a perspective view of a steerable flexible trocar according to a non-

limiting embodiment.

[0018] FIG. 5A is a top perspective view of the speculum of FIG. 1 in a closed
configuration.

[0019] FIG. 5B is a top perspective view of the speculum of FIG. 1 in an opened

configuration.
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[0020] FIG. 6A illustrates the speculum of FIG. 1 in a closed configuration being
inserted into a patient’s vagina.

[0021] FIG. 6B illustrates the speculum of FIG. 1 in an opened configuration after being
inserted into a patient’s vagina, as well as sutures applied to the vaginal walls between blades of
the speculum to identify an otomy site.

[0022] FIG. 7 illustrates the surgical delivery device of FIG. 2 inserted through a port of
the transorifice device of FIG. 3; the surgical delivery device is also shown extending through
the transorifice device and connected to a suture at a distal end of the transorifice device; an
endoscope, according to a non-limiting embodiment, is also shown inserted partially into a tool
receiving passageway of the surgical delivery device.

[0023] FIG. 8 illustrates the surgical delivery device, the transorifice device, and the
endoscope of FIG. 7 inserted through the opened speculum of FIG. 6B, through the patient’s
vagina, and into a body cavity via an incision created at an otomy site in the vaginal walls; the
speculum is shown in dashed lines for visualization purposes.

[0024] FIG. 9A is an enlarged view of the distal portions of the speculum, the surgical
delivery device, and the transorifice device of FIG. 8 after the surgical delivery device has
created an incision through the vaginal wall at an otomy site and a balloon of the surgical
delivery device has been expanded to dilate the incision and to secure the surgical delivery
device within the incision.

[0025] FIG. 9B illustrates the distal portions of the speculum, the surgical delivery
device, and the transorifice device of FIG. 9A after a distal portion of the endoscope has been

passed through the surgical delivery device to inspect the body cavity and/or otomy site.
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[0026] FIG. 10 illustrates the speculum, the surgical delivery device, the transorifice
device, and the endoscope of FIG. 8 after advancing the surgical delivery device to position a
pliable retention ring of the surgical delivery device within the patient’s body cavity; further, the
suture of the transorifice device has been released from the distal portion of the surgical delivery
device to enable the pliable retention ring to also expand or unfold within the body cavity,
adjacent to the otomy site in the vagina.

[0027] FIG. 11 illustrates the speculum, the surgical delivery device, the transorifice
device, and the endoscope of FIG. 10 after expanding a bladder of the transorifice device into
contact with the speculum, inserting the steerable flexible trocar of FIG. 4 through a port of the
transorifice device, passing an endoscope through the steerable flexible trocar and into the body
cavity, and extending two sleeves associated with two additional ports of the transorifice device

into the body cavity to perform a surgical procedure therein.

[0028] FIG. 12A is a perspective view of a speculum according to a non-limiting
embodiment.
[0029] FIG. 12B is a side view of the speculum of FIG. 12A with blade tip attachments

connected to blades of the speculum.

[0030] FIG. 13A is a perspective view of a speculum in a closed configuration according
to a non-limiting embodiment.

[0031] FIG. 13B is a top view of the speculum of FIG. 13A in an opened configuration.
[0032] FIG. 14A is a perspective view of a speculum according to a non-limiting
embodiment; the speculum is shown in an opened configuration.

[0033] FIG. 14B is a perspective view of the speculum of FIG. 14B in a closed

configuration.
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[0034] FIG. 15 is a bottom perspective view of a speculum according to a non-limiting
embodiment; the speculum is shown in an open configuration and a detachable speculum blade is
also shown laid on its side next to the speculum.

[0035] FIG. 16A is a perspective view of a speculum according to a non-limiting
embodiment; the speculum is shown in a partially opened configuration.

[0036] FIG. 16B is a top view of the speculum of FIG. 16A in a closed configuration.
[0037] FIG. 16C is a top perspective view of the speculum of FIG. 16A in a partially
opened configuration.

[0038] FIG. 17 is a perspective view of a speculum according to a non-limiting

embodiment; the speculum is shown in a fully closed configuration.

[0039] FIG. 18 is an illustration of a speculum according to a non-limiting embodiment.
[0040] FIG. 19 is an illustration of a speculum according to a non-limiting embodiment.
[0041] FIG. 20A is a front view of a speculum blade according to a non-limiting
embodiment.

[0042] FIG. 20B is a cross-sectional view of the speculum blade of FIG. 20A, taken

along line 20B-20B.

[0043] FIG. 21 is a side view of a surgical delivery device according to a non-limiting
embodiment.
[0044] FIG. 22A illustrates the distal portion of the surgical delivery device of FIG. 21

extending through a distal end of a transorifice device and connected to a suture located at the
distal end of the transorifice device; a dilating balloon of the surgical delivery device is in a

deflated state and a distal tip of the surgical delivery device is in a closed position.
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[0045] FIG. 22B illustrates the distal portion of the surgical delivery device of FIG. 22A;
the distal tip of the device is shown in an opened position and a dilating balloon of the surgical
delivery device is in an expanded state.

[0046] FIG. 22C illustrates a distal portion of the surgical delivery device of FIG. 22B

with a portion of an endoscope extending past the opened tip.

[0047] FIG. 23A is a side view of a transorifice device according to a non-limiting
embodiment.
[0048] FIG. 23B is an illustration of the transorifice device of FIG. 23 A with a port

portion of a port assembly detached from a conduit portion of the port assembly.

[0049] FIG. 23C is a side view of the transorifice device of FIG. 23 A with an extendable
sleeve extended out of a flexible conduit of the device.

[0050] FIG. 23D is a top perspective view of the transorifice device of FIG. 23A.

[0051] FIG. 23E is a side perspective view of the transorifice device of FIG. 23A
supported by the speculum of FIG. 13A; an expandable bladder is expanded to support the port
assembly of the transorifice device against the speculum; the flexible conduit of the transorifice
device is shown passing between the speculum blades.

[0052] FIG. 24 is a side perspective view of a port assembly’s port portion of a
transorifice device with an extendable sleeve extending from the port portion according to a non-
limiting embodiment.

[0053] FIG. 25 is a side cross-sectional view of a transorifice device according to a non-
limiting embodiment, after the transorifice device has been placed through an incision in a

patient’s tissue.
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[0054] FIG. 26A is a side cross-sectional view of a portion of a transorifice device
according to a non-limiting embodiment; the transorifice device is shown resting on a speculum
after the speculum has been inserted into an orifice to expand tissue walls, an incision has been
made in the tissue, and a pliable ring of the transorifice device has been positioned distal to the
incision.

[0055] FIG. 26B is a top view of a push member of the transorifice device of FIG. 26A
inserted through a portion of the transorifice device’s port assembly.

[0056] FIG. 26C is a top view of a support ring of the transorifice device of FIG. 26A.
[0057] FIG. 26D is a partial cross-sectional view of the support ring of FIG. 26C, taken
along line 26D-26D.

[0058] FIG. 27A is a side cross-section view of a portion of a transorifice device
according to a non-limiting embodiment.

[0059] FIG. 27B is a side cross-sectional view of the portion of the transorifice device of

FIG. 29A with a support member extended into contact with a speculum.

[0060] FIG. 28A is a side view of a transorifice device according to a non-limiting
embodiment.
[0061] FIG. 28B is a side view of a surgical delivery device according to a non-limiting

embodiment; part of a body of the device is shown cut-away and a tip of the device is shown
cross-sectioned.

[0062] FIG. 28C is a side view of the transorifice device of FIG. 28 A mounted to the
surgical delivery device of FIG. 28B; a pliable ring of the transorifice device is received in the

tip of the surgical delivery device.
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[0063] FIG. 28D is a side view of the transorifice device and the surgical delivery device
of FIG. 28C after the tip of the surgical delivery device has been moved distally to release the
pliable ring of the transorifice device.

[0064] FIG. 29A is a side cross-sectional view of a tip located at a distal portion of a
shaft of a surgical delivery device according to a non-limiting embodiment.

[0065] FIG. 29B is a side view of the tip and shaft of FIG. 26A extending distally from a
body of the surgical delivery device with a reverse taper located at a distal end of the body,

according to a non-limiting embodiment.

DETAILED DESCRIPTION

[0066] Certain embodiments will now be described to provide an overall understanding of the
principles of the structure, function, manufacture, and use of the devices and methods disclosed
herein. One or more examples of these embodiments are illustrated in the accompanying
drawings. Those of ordinary skill in the art will understand that the devices and methods
specifically described herein and illustrated in the accompanying drawings are non-limiting
embodiments and that the scope of these embodiments is defined solely by the claims. The
features illustrated or described in connection with one embodiment may be combined with the
features of other embodiments. Such modifications and variations are intended to be included
within the scope of the appended claims.

[0067] 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 "forward," "rearward," "front," "back," "right," "left," "upwardly,"

"nn

"downwardly," "proximally," "distally," and the like are words of convenience and are not to be
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construed as limiting terms. The description below is for the purpose of describing various
embodiments and is not intended to limit the appended claims.

[0068] The various embodiments generally relate to various devices, kits, and/or systems for
use in connection with endoscopes, including laparoscopes, for performing a surgical procedure
or procedures within a patient’s body cavity. The terms “endoscopic tools” and “endoscopic
surgical instruments” as used herein may comprise, for example, endoscopes, lights, insufflation
devices, cleaning devices, suction devices, hole-forming devices, imaging devices, cameras,
graspers, clip appliers, loops, Radio Frequency (RF) ablation devices, harmonic ablation devices,
scissors, knives, suturing devices, etc. However, such terms are not limited to those specific
devices. As the present Description proceeds, those of ordinary skill in the art will appreciate
that the unique and novel features of the various instruments and methods for use thereof may be
effectively employed to perform surgical procedures by inserting such endoscopic tools through
a natural body lumen (e.g., the mouth, anus, and/or vagina) or through a transcutaneous port
(e.g., a abdominal trocar, and/or cardiothoracic port) to perform surgical procedures within a
body cavity.

[0069] The various embodiments described herein are directed to medical devices and,
more particularly, to methods and devices which can be useful in minimally invasive endoscopic
procedures carried out with an endoscope and/or a similar surgical instrument. Further, the
various embodiments can include devices, systems, and/or methods useful in natural orifice
translumenal endoscopic surgery (“NOTES”) procedures. As noted above, NOTES procedures
may be performed transorally, transgastrically, and/or transvaginally. In at least one such
embodiment, and referring to FIGS. 1-3, a surgical system or kit may include a speculum 100, a

transorifice device 300, and a surgical delivery device 200, each described in more detail below.
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Alternatively, a kit may comprise one or more of the above instruments. In any event, a kit may
also include an enclosure, such as bag or container, to hold the instrument or instruments of the
kit.

[0070] Briefly, the speculum 100 may be inserted into and serves to enlarge or dilate a
patient’s orifice, such as a female patient’s vagina. The surgical delivery device 200 may
perform several functions, such as applying and/or dilating an incision (an otomy) to a tissue
wall of the patient and/or assisting in the proper placement and/or sealing of the transorifice
device 300 within a body cavity, such as the patient’s abdominal cavity. The transorifice device
300, once properly in position, as described below, may provide a flexible conduit from outside
the patient, through the patient’s orifice, and into the body cavity. Further, the transorifice
device 300 may provide multiple tool ports therethrough, enabling multiple surgical instruments
to be placed through a single orifice and be positioned independently of one another.
Accordingly, a system may be provided that provides for the rapid creation of multiple ports in a
natural orifice, such as a patient’s vagina, while accommodating anatomical variation to reduce
the need to excise additional tissue from the patient.

[0071] Further, in at least one embodiment, referring to FIG. 4, a guide tube or steerable
flexible trocar 400 may be provided as part of the system or kit. Such a guide tube or steerable
flexible trocar may be as described in U.S. Patent Application Serial Nos. 11/894,358 and/or
12/468,462, each entitled “MANIPULATABLE GUIDE SYSTEM AND METHODS FOR
NATURAL ORIFICE TRANSLUMENAL ENDOSCOPIC SURGERY,” and/or U.S. Patent
Application Serial Nos. 11/382,173, 11/382,182, 11/382,196, and/or 11/775,477 each entitled
ENDOSCOPIC TRANSLUMENAL SURGICAL SYSTEMS, each herein incorporated by

reference in their respective entireties. Additionally, in various embodiments, the surgical
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system or kit may also include or utilize an endoscope for, among other things, visualizing the
surgical procedure. At the same or different points of a surgical procedure, such an endoscope
may be guided into the patient’s body cavity by the transorifice device 300 and/or the steerable
flexible trocar 400. These and other embodiments are described in more detail below.

[0072] Focusing now on at least one non-limiting embodiment, a NOTES system is
provided for vaginal entry. Referring to FIGS. 6A-6B, in such embodiments, a vaginal speculum
100, for example, may be at least partially inserted into a patient’s vagina 10 (FIGS. 6A and 6B)
to expand the vaginal walls 11 and provide access to an otomy site 13 therein. As seen in FIGS.
1 and 5A-5B, the speculum 100 may comprise a base 110 defining an opening 111 therethrough.
For example, in at least one embodiment, the base may be annular in shape and comprise an
inner wall 113 which may define the opening 111. Also, the base 110 may comprise a proximal
surface 112 which, as described below, may serve as a support surface for at least one other
component of the system.

[0073] Further, the speculum 100 may comprise at least two blades, a first blade 120
attached to the base 110 and a second blade 130 also attached to the base 110. Referring to
FIGS. 5A and 6A, the blades 120, 130 may be movable with respect to each other such that they
may be moved together, or closed, for insertion into the patient’s vagina 10 (see FIG. 6A).
Referring to FIGS. 5B and 6B, once inserted, the blades 120, 130 may be moved away from each
other, or expanded, to stretch, expand, move, or otherwise spread apart the vaginal walls 11 (see
FIG. 6B). Also, referring again to FIG. 6B, in the illustrated embodiment, the speculum 100 may
further comprise a third blade 140 attached to the base, which may assist in creating a more
uniform expanded state of the vaginal walls 13 and reduce the localized stress experience by the

vaginal walls 13 where they contact the speculum blades 120, 130, 140. While the present
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embodiment discloses a speculum 100 including three blades 120, 130, 140, alternatively, in
various embodiments, more than three blades may be included in a speculum. As will be
appreciated, increasing the number of speculum blades may increase the working area available
to a user therebetween and provide various other advantages, such as the reduction of stress
experienced by tissue at each blade.

[0074] Referring to FIG. 1, the first blade 120 may include a first distal end 121, the
second blade 130 may include a second distal end 131, and the third blade 140 may include a
third distal end 141, each of which may be configured for insertion into a patient’s vagina, as
described below. In at least one embodiment, and for reasons explained in more detail below,
each blade 120, 130, 140 may be the same length, as measured from the base 110, to each one’s
distal end 121, 131, 141, for example.

[0075] Additionally, the speculum may comprise at least one locking assembly
configured to releasably hold the first blade and the second blade relative to each other in at least
one locked position. Referring to FIGS. 1 and 5A-5B, in one exemplary embodiment, the
locking assemblies may comprise a first ratchet assembly 150 operably engaged with the first
blade 120, a second ratchet assembly 160 operably engaged with the second blade 130, and a
third ratchet assembly 170 operably engaged with the third blade 140.

[0076] In more detail, referring to FIGS. 5A-5B, the first ratchet assembly 150 may
comprise a pawl (not shown) that is biased, by a spring or otherwise, against detents, such as first
angled teeth 152, formed in or attached to a first support bar 122. The support bar 122 may be
linear, or straight, in shape and may be integrally formed with or attached to first blade 120. In
any event, the first ratchet assembly 150 is configured to permit the first blade 120 to move away

from second blade 130 and/or third blade 140 while preventing or resisting the movement of first
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blade 120 toward second blade 130 and/or third blade 140. Further, owing to friction between
the pawl and the teeth 152, the first blade 120 may further resist free motion away from second
blade 130 and/or third blade 140 while the pawl is engaged with the teeth 152. In other words,
while the blade 120 may be pushed or pulled readily away from the other blades 130, 140, the
first blade 120 may not move away from the other blades 130, 140 on its own accord, i.e.,
without a user applying a force to blade 120. However, the opposite motion, moving the first
blade 120 toward the other blades 130, 140, is generally prevented by the pawl engaging angled
teeth 152. The pawl may be disengaged from the teeth 152 by pushing, pulling, twisting, and/or
otherwise operating a first button 151 which is operably coupled to the pawl. Accordingly, when
a user operates the button 151, the first ratchet assembly 150 may allow the first blade 120 to
move freely toward the second blade 130 and/or third blade 140. In various embodiments, the
button 151 may be locked into an open position such that the pawl is disengaged from the teeth
152 temporarily even if a user removes his or her finger(s) from the button 151. In such
embodiments, the blade 120 may then be moved freely to a desired position, after which the
button may be unlocked to a closed position such that the respective pawl reengages the teeth
152 and resists movement of the blade 120, as described above.

[0077] Still referring to FIGS. 5A-5B, the second ratchet assembly 160 and the third
ratchet assembly 170 may be similar to the first ratchet assembly 150 in that each may comprise
a pawl (not shown) that is biased against second angled teeth (not shown) and third angled teeth
172 formed in or attached to a second support bar 132 and a third support bar 142, respectively.
The support bars 132, 142, like first support bar 122, may be linear in shape and may be
integrally formed with or attached to second blade 130 and third blade 140, respectively. Thus,

the second ratchet assembly 160 is configured to permit the second blade 130 to move away
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from first blade 120 and/or third blade 140 while preventing or resisting the movement of second
blade 130 toward first blade 120 and/or third blade 140. Likewise, the third ratchet assembly is
configured to permit the third blade 140 to move away from first blade 120 and/or second blade
130 while preventing or resisting the movement of third blade 140 toward first blade 120 and/or
second blade 130. Further, owing to friction between the respective pawls and teeth, the second
blade 130 and/or the third blade 140 may further resist free motion away from the other blades
120, 140 or 120, 130, respectively, while each pawl is engaged with its associated teeth. In other
words, while the blades 130, 140 may be pushed or pulled readily away from the other blades
120, 140 or 120, 130, respectively, the second blade 130 and/or third blade 140 may not move
away from the other blades 120, 140 or 120, 130, respectively, on its own accord, i.e., without a
user applying a force to either or both of blades 130, 140. However, the opposite motion,
moving the second blade 130 and/or third blade 140 toward the other blades 120, 140 or 120,
130, respectively, is generally prevented by each pawl engaging its associated angled teeth.
[0078] Each pawl of ratchet assemblies 160, 170 may be disengaged from the second
angled teeth and/or third angled teeth 172 by pushing, pulling, twisting, and/or otherwise
operating a second button 161 and/or third button 171 which are each operably coupled to their
respective pawls. Accordingly, when a user operates the second button 161, the second ratchet
assembly 160 may allow the second blade 130 to move freely toward the first blade 120 and/or
third blade 140. Likewise, when a user operates the third button 171, the third ratchet assembly
170 may allow the third blade 140 to move freely toward the first blade 120 and/or second blade
130. In various embodiments, the buttons 161, 171 may each be locked into an open position
such that each one’s associated pawl is disengaged from teeth 162, 172 temporarily even if a user

removes his or her finger(s) from the button 161 and/or 171. In such embodiments, the blades
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130 and/or 140 may then be moved freely to a desired position, after which the button may be
unlocked to a closed position such that the respective pawl reengages the teeth 162 or 172 and
resists movement of the blade 130 and/or 140, as described above. Also, in various
embodiments, although not illustrated, the pawl of each ratchet assembly 150, 160, 170 may be
contained within each assembly 150, 160, 170, through which a portion of support bar 122, 132,
142 and thus teeth 152, 162, 172 may pass to engage cach pawl, respectively.

[0079] Thus, in the illustrated embodiment of FIGS. 5A-5B, the locking assemblies, e.g.,
first ratchet assembly 150, second ratchet assembly 160, and third ratchet assembly 170 may be
configured to releasably hold the first blade 120, the second blade 130, and/or the third blade
140, respectively, relative to each other in at least one locked position. An exemplary, first
locked position is shown in FIG. 5A, where the blades 120, 130, 140 are held closely together,
but are prevented from completely moving together because of the ratchet assemblies 150, 160,
170. Further, the locking assemblies may be configured to releasably hold the first blade 120,
the second blade 130, and/or the third blade 140 relative to each other in at least two locked
positions. An exemplary, second locked position is shown in FIG. 5B, where the blades 120,
130, 140 have been moved apart from the first locked position shown in FIG. 5A. Accordingly,
in the second locked position of FIG. 5B, the blades 120, 130, 140 are releasably held apart by
ratchet assemblies 150, 160, 170, as described above. Additionally, each blade 120, 130, and
140 may be independently moved to any position between that shown in FIG. 5A and that of
FIG. 5B. Further, each blade 120, 130, and/or 140 may be moved to any position within or
beyond that shown in FIGS. 5A-5B that the respective support bar 122, 132, or 142 permits.
Accordingly, varying vaginal wall dimensions, shapes, and contours can be appropriately

engaged by the independent three blade speculum 100 shown in FIGS. 5A-5B.
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[0080] According to at least one embodiment, a vaginal speculum may be inserted into a
patient’s vagina and expanded to create access to a desired incision, or otomy, site. By way of
example and referring to FIGS. 5A and 6A-6B, speculum 100 may be first closed to an entry
position by moving the blades 120, 130, 140 close together, see FIG. 5A. This may be
accomplished, as explained above, by operating first button 151 of first ratchet assembly 150
while simultaneously pushing or pulling first blade 120 or support bar 122 such that blade 120
moves towards the other blades 130, 140. This may be likewise repeated for the second blade
130 and the third blade 140 until all of the blades 120, 130, 140 are close together or touching
cach other. It will be appreciated that any order of moving the blades 120, 130, 140 may
accomplish the same goal of bringing the blades together into the closed position as shown in
FIG. 5A. Further, where the buttons 151, 161, and 171 are lockable into an open position, as
described above, the buttons may be locked open and then each blade 120, 130, 140 may be
brought together with at least one other blade or all three blades 120, 130, and 140 may be
brought together simultaneously; thereafter, in such embodiments, the buttons 151, 161, 171 may
then be unlocked to allow the respective ratchet assemblies 150, 160, 170 to function as
discussed above.

[0081] Referring now to FIG. 6A, after closing the speculum 100 to the position shown
in FIG. 5A, the blades 120, 130, 140 may then be inserted into the patient’s vagina 10 until the
blades reach a desired depth therein. In at least one embodiment, and as shown in FIG. 6A, the
blades 120, 130, 140 may be inserted until at least one of the base 110, the ratchet assemblies
150, 160, 170, and the support bars 122, 132, 142 contact the patient’s exterior. Thereafter, as
discussed in more detail below, a user can know how deep the blades 120, 130, 140, and their

distal ends 121, 131, 141 (see FIG. 1) extend into the patient.
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[0082] Next, referring to FIG. 6B, the blades 120, 130, 140 are moved away from each
other to cause the blades to contact and press against the vaginal walls 11 such that the same
expand, stretch, or otherwise spread apart to reveal an otomy site 13. While the walls 11 may
resist such movement, the blades 120, 130, 140 are held in the illustrated open position owing to
the ratchet assemblies 150, 160, 170, as discussed above. After the applicable surgical procedure
is completed, the speculum 100 may be closed by releasing each ratchet assembly via buttons
151, 161, 171 such that the blades 120, 130, 140 may be moved close together and the speculum
100 removed from the patient’s vagina 10.

[0083] Notably, the first, second, and/or third blades, 120, 130, 140 may be moved with
respect to each other without a handle. As used herein, a handle includes a part made
specifically to be grasped or held by the hand. In traditional speculums, the blades are typically
operated by manipulating at least one handle that is grasped by a user. However, various
embodiments herein do not require a handle and thus maximize the working area available
around the speculum 100 such that additional instruments, such as a surgical delivery device 200
(FIG. 2), a transorifice device 300 (FIG. 3.), a steerable flexible trocar 400 (FIG. 4), various
endoscopic devices, and/or other surgical tools may be inserted and operated therethrough with
minimal or no hindrance from the speculum 100.

[0084] Still referring to FIG. 6B, after opening the speculum 100, sutures 12a, 12b, and
12¢ may be stitched into the vaginal walls 11, between the blades 120, 130, 140, using known
surgical techniques. Doing such allows the walls to be drawn to make the otomy site 13 in the
vaginal walls 11 taught between the first distal end 121, the second distal end (not shown in FIG.
6B; see end 131 in FIG. 1, for example), and the third distal end 141, of the first, second, and

third blades 120, 130, 140, respectively. Further, the sutures 12a, 12b, 12¢ may be secured, at
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one end, to the base 110 of the speculum 100 and at another end, to the vaginal walls 11.
Accordingly, in such embodiments, the sutures may be tightened to create a drum-like effect on
the tissue between the distal ends of the blades 120, 130, 140.

[0085] Further, as noted above, owing to the uniform length of each blade 120, 130, 140,
the depth that each blade’s distal end 121, 131, 141 (see FIG. 1) may extend into the patent is
made known when a non-blade part of the speculum 100 contacts the patient’s exterior.
Accordingly, between the known depth of the distal ends 121, 131, 141 and/or the drawn taught
otomy site 13, anatomical variations between many patients’ vaginal dimensions, shapes, and
contours can be removed as a significant variable during the surgical procedure.

[0086] Additionally, as will become evident from the disclosure which follows below,
the proximal surface 112 of the base 110 may serve as a support surface for at least one
additional surgical device of a surgical system, for example, for a transorifice device 300 (see
FIGS. 3 and 11). Thus, referring briefly to FIG. 1, and as discussed in more detail below, the
speculum 100 may provide that, at least when the ratchet assemblies 150, 160, 170 are locked
such that the blades 120, 130, 140 are in a locked position as shown, a shortest distance between
the first distal end 121 of blade 120 and a plane defined by the proximal surface 112 may be
substantially equal to another shortest distance between the second distal end 131 of blade 130
and the plane defined by the proximal surface 112. Likewise, in such situations, the shortest
distance between the first or second distal end 121, 131 may be substantially equal to the shortest
distance between the third distal end 141 of blade 140 and the proximal surface 112. It follows
that, in such situations, the shortest distances between each of the first, second, and third distal
ends 121, 131, 141 and the proximal surface 112 may also be substantially equal therebetween.

Accordingly, the proximal surface 112 of base 110 may serve as a support surface for another
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surgical device, where the entrance to the body, through taught otomy site 13, is at a known
distance past the proximal surface 112, thereby alleviating at least one potentially unknown
variable from the surgical procedure. Alternatively, the distances from the proximal surface 112
to each distal blade end 121, 131, 141 may be different to accommodate varying angles per
patient anatomy or as otherwise desired.

[0087] Referring to FIGS. 1-3, after a speculum, such as speculum 100, is inserted into a
patient and expanded, a transorifice device, such as transorifice device 300 may be introduced
into the patient to create a conduit and/or multiple ports through a single orifice from outside the
patient to a body cavity within the patient. Accordingly, in various embodiments, a surgical
delivery device, such as surgical delivery device 200 may be used to deliver and/or position the
transorifice device 300 through speculum 100 and into a body cavity of the patient, such as the
peritoneal cavity 20, see FIG. 8.

[0088] In various embodiments, referring to FIG. 2, the surgical delivery device 200 may
comprise a body 210, a tip 220, and an expandable member or balloon 230. The tip 220 and
balloon 230 will be explained in more detail below. Focusing now on the body 210, the body
210 may include a proximal end 213 and a distal end 212. The body 210 may also define a tool
receiving passageway 211 (shown in dotted lines) therein including a proximal opening 215
located at the proximal end 213 and a distal opening 214 (see FIG. 9B, for example) located at
the distal end 212. In other words, referring briefly to FIG. 10, for example, the passageway 211
may extend between the proximal opening 215 and the distal opening 214 of the body 210.
Accordingly, the body may provide guidance and/or support to a surgical tool inserted
therethrough. By way of example, referring to FIG. 7, the surgical delivery device 200 may

receive, via proximal opening 215, a tube-like portion 502 of an endoscope 500. Such
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endoscopes are well known in the field and may also include a control handle 501 connected to
the tube like portion 502.

[0089] Further, in various embodiments, the body 210 may be rigid. For example, in at
least one such embodiment, the rigid body 210 may be made, at least partially, from aluminum
or any other suitable metal or other rigid material. Additionally, such a rigid body 210 may
define at least one curve corresponding to the passageway 211. For instance, referring to FIG. 2,
the rigid body 210 defines at least one curve that matches that of the passageway 211; in FIG. 2,
the rigid body 210 is curved upwards, from the left side of the figure, to the right, such that an
instrument inserted into proximal opening 215 will be guided down and then up at a different
angle at or near distal end 212 than that at which it was inserted at or near proximal end 214.
[0090] Referring back to FIG. 2 and focusing now on the tip 220, the surgical delivery
device 200 may further comprise a tip 220 movably mounted to the distal end 213 of the body
210 such that the tip 220 can move between an opened position and a closed position. For
example, the tip 220 is shown in a closed position in FIG. 9A and the tip is shown in an opened
position in FIG. 9B. As explained in more detail below, the tip may conceal a portion of a
surgical tool (e.g., endoscope 500 seen in FIG. 7), that is inserted into passageway 211, such that
the tool may be revealed and/or delivered to a body cavity within a patient, such as peritoneal
cavity 20, see, e.g., FIG. 10.

[0091] The tip 220 may be mounted to the distal end 213 of the body 210 in various
ways. For example, referring to FIGS. 9A-9B, the tip 220 may be mounted to the distal end 213
by a hinge 222. Accordingly, the tip may move between a closed position (FIG. 9B) and an
opened position (FIG. 9A) by rotating about a pivot point defined by hinge 222. Thus, a distal

end 503 of an endoscope 500 may be concealed within surgical delivery device 220, with the tip
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220 in a closed position, until the tip 220 is at a desired location within a patient, and then the tip
220 may be moved from the closed position seen in FIG. 9A to the open position seen in FIGS.
9B and 10 by advancing the tube-like portion 502 of the endoscope 500 into the surgical delivery
device such that the endoscope’s distal end 503 pushes the tip 220 open.

[0092] Other configurations are possible to allow an endoscope or other surgical tool to
protrude through a surgical delivery device. By way of example, in at least one embodiment, a
tip of a surgical delivery device may comprise at least one cantilevered arm (not shown). For
instance, the tip may include multiple cantilevered arms that are attached to the distal end of the
delivery device’s body. The cantilevered arms may be biased towards each other to form a
closed configuration. Then arms may come together at the distal most point, or the apex, of the
tip in a petal-like arrangement. Pressing a distal end of an endoscope against the arms may allow
the cantilevered arms to bend away from each other to an opened position and the endoscope to
advance beyond the tip. Pulling the endoscope back into the passageway of the surgical delivery
device may permit the cantilevered arms to move back towards each other to a closed position.

A person skilled in the art will appreciate that the tip can have a variety of configurations to
facilitate its opening and closing.

[0093] In various embodiments, referring to FIGS. 7-10, the tip 220 may comprise a
material that is at least partially transparent to facilitate viewing therethrough. For example, at
least a portion or all of the tip 220 may be transparent or clear to allow an image gathering unit at
a distal end 503 (see FIG. 10) of the endoscope 500 to view and gather images through the tip
220. This can allow an endoscope 500 to be used to guide the surgical delivery device 200
through a body lumen, such as vagina 10 (see FIG. 6B), and through tissue. The particular

configuration of the transparent portion can vary in order to further facilitate viewing through the
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tip. For example, the materials and shape can be optimized to provide a smooth, clear viewing
surface through which the endoscope 500 can view and gather images. Exemplary tip shapes are
provided in U.S. Patent Application Serial Nos. 11/382,173, 11/382,182, 11/382,196, and/or
11/775,477 each entitled ENDOSCOPIC TRANSLUMENAL SURGICAL SYSTEMS, noted
above. A person skilled in the art will appreciate that the tip 220 can have a variety of
configurations to facilitate viewing therethrough.

[0094] In various embodiments, a tip of a surgical delivery device, such as tip 220 may
be configured to incise tissue. For example, referring to FIG. 2, in at least one embodiment, the
tip 220 may taper to a point, such that tissue may be cut or incised when tip 220 is pressed
against the tissue, such as the tissue at otomy site 13, seen in FIG. 6B.

[0095] Accordingly, in various embodiments and referring to FIGS. 6B and 8§, after
speculum 100 is positioned within vagina 10 and opened to a locked configuration as shown in
FIG. 6B, and/or sutures 12a, 12b, and 12¢, for example, have been added to draw the otomy site
13 taught, as discussed above, the tip 220 of surgical delivery device 200 may be placed against
a patient’s tissue, ¢.g., the vaginal walls 11 at otomy site 13, and pressed to cause the tissue to be
cut or incised by the tip 220. Alternatively, the tip 220 may be blunt or otherwise dull and
another instrument, such as a needle or knife may be used to make an incision. In any event,
because the vaginal walls 11 are relatively thin and/or are drawn taught by the sutures 12a, 12b,
12¢ and/or speculum blades 120, 130, 140, the vaginal tissue may be slightly raised by tip 220 in
a tent-like fashion until the vaginal walls 11 fall away or are otherwise cut such that the tip 220
does not protrude too far into the patient, thereby reducing the probability that the tip 220 may

cut or damage any other tissue within the patient.
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[0096] Referring now to FIGS. 9A-9B, after inserting the surgical delivery device 200
through an incision 14 at otomy site 13 in vaginal walls 11, the delivery device 200 may further
dilate the incision 14 to provide for at least one other surgical instrument to enter body cavity 20.
In at least one embodiment, the incision 14 may be dilated by advancing the delivery device 200
through the incision 14 such that the tissue, e.g., vaginal walls 11, dilate or are otherwise
stretched apart. Further, in at least one embodiment and as shown in FIGS. 9A-9B, the incision
14 may be dilated by expanding a balloon 230. As mentioned above, the surgical device 200
may also comprise balloon 230. Balloon 230 may surround at least part of the body 210 and
may be located adjacent the distal end 212 of the body 210. The balloon 230 is shown in an
unexpanded and/or deflated configuration in FIGS. 7-8 and in an expanded and/or inflated
configuration in FIGS. 9A-9B, for example. Accordingly, in at least one embodiment, after
advancing the tip 220 sufficiently into body cavity 20, the balloon may be expanded. In at least
one embodiment, referring to FIG. 8, the balloon 230 may be inflated by providing a gas, such as
air (e.g., from a syringe), nitrogen, and/or carbon dioxide, through a port 250 operably coupled to
the body 210. Alternatively, a liquid, or a liquid mixed with a gas, may be used to expand the
balloon 230 through port 250. The port 250 may include a stopcock valve to maintain gas and/or
liquid pressure in balloon 230, after liquid and/or gas is introduced into the balloon 230. In any
event, a tube or other conduit (not shown) may connect the port 250 with the balloon 230
through body 210 along or within passageway 211.

[0097] As illustrated in FIGS. 9A-9B, the balloon 230, when expanded, may have a
shape with outward sides that are linear, as viewed from the side. In other words, the balloon
230 may have a uniform, linear shape in a proximal-to-distal (or vice-versa) direction. However,

in at least one embodiment (not illustrated), the shape of the outward sides of the balloon may be
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curved or non-linear when viewed from the side. In other words, the balloon may have a
tapered, sloped, and/or partially parabolic shape in a proximal-to-distal (or vice-versa) direction.
Such a curved shape may help the balloon better engage tissue at the incision 14 and/or reduce
the probability of the balloon slipping or dislodging while at the same time potentially reducing
the probability of rupturing or tearing the incision due to stress risers that could result from a
linear shape. In any event, various configurations are possible for the balloon 230 to expand and
dilate tissue at an incision or other opening into a patient’s body and/or body cavity.

[0098] The surgical delivery device 200 may perform a number of functions. For
example, as discussed above, the delivery device 200 may deliver an incision to an otomy site,
the delivery device 200 may conceal, guide, be guided by, and/or deliver a surgical tool (e.g., an
endoscope) to a body cavity, and/or the delivery device 200 may dilate an incision or other
opening in the patient’s body. Additionally, in various embodiments, the surgical delivery
device may also serve to assist in the proper placement and/or sealing of a transorifice device
300 within a body cavity.

[0099] By way of example and referring to FIG. 7, in at least one embodiment, the
surgical delivery device 200 may further comprise a suture holder 240 located near the distal end
212 of the body, wherein the suture holder 240 is configured to releasably hold a suture, such as
suture 324, from the transorifice device 300 (discussed below). As shown in FIG. 7, the suture
holder 240 may be positioned on or along the body 210, between the balloon 230 and the tip 220.
Also, the suture holder 240 may be configured in various ways. For example, as seen in FIG. 7,
the suture holder 240 may comprise a notch or a groove that is sized and configured to receive a
suture 324. In other embodiments, and as discussed below, the suture holder may comprise a

protrusion that is configured to releasably snag a suture. To further facilitate grasping of the
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suture 324 by holder 240, the suture 324 may be tied or otherwise formed into a loop. In any
event, the suture holder 240 may be designed and/or oriented such that it can pull a suture 324 in
a distal direction and then release suture 324 when the suture holder 240 and/or the body 210 of
the surgical delivery device is moved in a proximal direction. Thus, as explained in more detail
below, the suture holder 240 may allow for the surgical delivery device 200 to pull transorifice
device 300 via suture 324 and then release the transorifice device 300 at a desired position and/or
location within a patient’s body cavity.

[0100] Moving now to the details regarding a transorifice device, such as transorifice
device 300, referring to FIG. 3, in various embodiments, the transorifice device 300 may
comprise a port assembly 310 and a flexible conduit 320. In at least one embodiment, the
transorifice device may further comprise at least one support member 330. The port assembly
310 may define at least one port therein, such as first port 311, second port 312, and third port
313, and the port assembly 310 may also have a proximal side 314 and a distal side (not shown
in FIGS. 1-11; see, however, distal side 1315 of port assembly 1310 for transorifice device 1300
seen in FIG. 24B and discussed below, for example). The flexible conduit 320 may extend from
the distal side of the port assembly 310 and may also have a proximal portion 321 adjacent to the
port assembly 310 and a distal portion 322. The support member 330 may be movably
associated with the distal portion 322 of the flexible conduit 320 and extendable to the distal side
of the port assembly 310.

[0101] Briefly, and as will be explained in more detail below, the transorifice device may
be configured to span an orifice of a patient to create a conduit from outside the patient to inside
the patient’s body. For example, the transorifice device may be used in a vaginal NOTES

procedure. Referring now to FIG. 11, the transorifice device 300 may be positioned at least
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partially through a speculum 100 that has been positioned and expanded within a patient’s
vagina. The port assembly 310 and the support member 330 may be positioned outside the
patient’s body and/or rest against the speculum 100. After placement of the transorifice device
300, the proximal portion 321 of the flexible conduit 320 may also pass through the speculum
100, between blades 120, 130, 140 (see FIG. 1). Also, the distal portion 322 of the flexible
conduit 320 may pass through incision 14 at otomy site 13 and into the body cavity 20.
Accordingly, a surgical procedure within body cavity 20, for example, may be performed by
passing one or more tools through flexible conduit 320 such that the patient’s tissue, ¢.g., the
patient’s vaginal walls, from the introitus to the abdominal cavity, for example, are protected
from damage while passing or moving a surgical tool through the transorifice device 300.
[0102] Referring back to FIG. 3, in various embodiments, the port assembly 310 and/or
ports 311, 312, 313 may be configured to provide a barrier or resistance to air or other gas, such
as carbon dioxide used for insufflation, from passing from outside to inside, or inside to outside,
the patient’s body and thereby prevent or limit potential infection and/or desufflation.
Accordingly, in at least one embodiment, one or more of the ports 311, 312, 313 may further
comprise at least one seal. For example, seals 316a, 316b, 316¢, associated with ports 311, 312,
313, respectively, may be employed to achieve a substantially airtight/fluidtight seal through
each port 311, 312, 313, while still allowing a surgical tool or tools to pass therethrough. A
variety of existing seal arrangements may be employed. For example, U.S. Patent Application
Serial No. 08/199,902, entitled SEAL FOR TROCAR ASSEMBLY, and U.S. Patent Application
Serial No. 11/014,245, entitled DUCKBILL SEAL PROTECTOR, the disclosures of which are
each herein incorporated by reference in their respective entireties, disclose seals that may be
employed to establish a substantially airtight/fluidtight seal within each of ports 311, 312, 313.

209



WO 2011/056844 PCT/US2010/055257

The seals 316a, 316b, 316¢ may also be configured such that when a port 311, 312, 313 is not
being used, the port 311, 312, 313 is sealed off and when a surgical tool is inserted into a port
311, 312, 313, a substantially airtight/fluidtight seal is achieved between the tool and the port
311, 312, 313.

[0103] Referring still to FIG. 3, each of the ports 311, 312, 313 may be the same size.
Alternatively, each port may be a different size. For example, in at least one embodiment, port
311 may accommodate a 10 mm or smaller diameter tool, port 312 may accommodate a 5 mm or
smaller diameter tool, and port 313 may accommodate an 18 mm or smaller diameter tool.
[0104] Further, in at least one embodiment, each of the ports 311, 312, 313 may be
independently removed from the port assembly 310. Alternatively, and as explained in more
detail below, the ports 311, 312, 313 may be collectively removed from the port assembly 310.
Further, the port portion or cap supporting the ports 311, 312, 313 may also be removed to
additionally increase the diameter of an opening through which an item may passed. The port
portion or cap may include the proximal surface 314 seen in FIG. 3, and an example of a port
portion’s removal is discussed below, see FIG. 24B and port portion 1310a. In any event,
removing one or more of the ports 311, 312, and/or 313 and/or the port portion or cap may allow
for a larger opening through the port assembly 310 such that a specimen may be removed during
a surgical procedure, for example.

[0105] Focusing now on the flexible conduit 320, in various embodiments, referring to
FIG. 3, the flexible conduit 320 may be made from a thin or membranous polymeric,
elastomeric, and/or rubber-based material, for example. In at least one embodiment, the flexible
conduit 320 is at least partially transparent. In any event, the flexible conduit 320 is configured

to gently contour to a patient’s tissue, such as the soft tissue of the vaginal walls 11 (see FIG. 6B,
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for example) and/or the tissue at incision 14 (see FIGS. 9A-9B and 11, for example). Further,
the flexible conduit 320, once positioned, as shown in FIG 11, for example, may provide a sealed
conduit from outside the patient to body cavity 20. The seal, outside the patient, may be
provided by port assembly 310 and/or support member 330 as either or both rest against
speculum 100, discussed below. However, internally, the transorifice device may seal and/or be
retained within the patient, through the patient’s vagina and incision 14, for example.

[0106] Accordingly, in various embodiments, referring to FIG. 3, the flexible conduit
320 may further comprise a flexible, resilient, or pliable ring 323 located at the distal portion 322
of the conduit 320. The ring 323 may be made from a resilient material such as plastic, rubber,
metal, and/or a shape memory alloy, like nitinol, for example. Also, the ring 323 may be integral
and/or embedded in a membrane material of the flexible conduit 320 or may be layered between
sheets of the conduit 320. Further, as noted above, the flexible conduit 320 may also comprise a
suture 324 connected to the pliable ring and/or to the distal portion 322 of the conduit 320. The
pliable ring 323 may be configured such that when it is not under external force, the ring 323
assumes the shape shown in FIG. 3, causing the distal portion 322 of the flexible conduit 320 to
flare outward. In other words, the pliable ring 323 may be biased toward an annular or open
shape. However, the pliable ring 323 may be bent into a folded shape, such as a hyperbolic
paraboloid, by the application of an external force. Such external force may come from a user
pulling on suture 324.

[0107] In more detail, the pliable ring 323 may be constructed as follows. The flexible
membrane of the conduit 320 may include a multi-lumen channel therein that allows a nitinol
wire, for example, to be wrapped multiple times around the conduit 320, thereby avoiding

needing to connect one end of the wire to another, which may prevent problems due to bending
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of the wire at that point during use. In at least one exemplary embodiment, the pliable ring may
be approximately 0.089” in cross-sectional diameter. Further, the flexible membrane of the
conduit 320 may include three lumens, with each lumen being approximately 0.024” in diameter,
and a nitinol wire, which may be approximately 0.019” or 0.021” in diameter. As one will
appreciate, using thicker wire may provide a stiffer ring and thinner wire may provide a less stiff
ring. In any event, the wire may make two complete loops around the conduit 320 which may
include a wall of approximately 0.008” in thickness. Further, the lumens may be have an inner
diameter of approximately 0.090” and may be approximately 5/8” to approximately 3/4” long to
cover the ring once formed in the conduit 320. In a working test, ring inner diameters in the
range of about 2 1/8” to about 2 3/4” were made and used in prototypes. A benchtop test showed
that the 2 1/8” and 2 5/8” rings have relative pull through forces of 9 and 16 1bs respectively.
Accordingly, as the ring should be able to completely pass through a vagotomy to be placed
inside a patient’s body cavity, a shorter ring may have an advantage.

[0108] In at least one embodiment, referring now to FIG. 7, and as discussed above, a
suture holder, such as suture holder 240 of the surgical delivery device 200, may releasably hold
suture 324. Accordingly, after attaching the suture 324 to suture holder 240, the pliable ring 323
may be pulled in a distal direction, toward tip 220 of the surgical delivery device 200, such that
the pliable ring 323 collapses, buckles, or otherwise bends into a compact or folded shape. The
folded shape of ring 323 may allow the ring 323, and hence, the distal portion 322 of the flexible
conduit 320 to move through a smaller opening, such as incision 14 (see FIG. 10) than the ring
323 would fit through if the ring were in an unfolded, annular shape.

[0109] Notably, the port assembly 310 and the flexible conduit 320 may be configured to

receive a surgical tool therethrough. Specifically, regarding positioning the transorifice device
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300 at least partially within a patient, in at least one embodiment and referring to FIG. 7, the
body 210 of the surgical delivery device may be placed through a port, such as third port 313,
such that the tip 220 protrudes out the distal portion 322 of the flexible conduit 300. The suture
324 of the transorifice device 300 may subsequently be attached, hooked, snagged, or otherwise
held by the suture holder 240 of the surgical delivery device 200.

[0110] Thus, in at least one embodiment, and as noted above, referring to FIGS. 7 and
11, the suture holder 240 may allow for the surgical delivery device 200 to pull transorifice
device 300 via suture 324 and then release the transorifice device 300 at a desired position and/or
location within a patient’s body cavity 20. For example, the suture holder 240 may pull the
suture 324 and, thus the pliable ring 324 and distal portion 322 of the flexible conduit 320,
through the incision 14 at otomy site 14. Then, the suture holder 240 may release the suture 324,
as described above, such that the pliable ring expands to an annular-like shape as shown in FIG
10, thereby sealing and retaining the distal portion 322 of the flexible conduit 320 within the
patient’s body cavity 20 at incision 14. Accordingly, the transorifice device 300 may provide a
sealed passageway, through flexible conduit 320, from outside a patient’s body to body cavity
20. The pliable ring 323 may also prevent inadvertent removal or dislodgment of the distal
portion 322 from a patient’s body, thereby retaining the transorifice device 300 within the patient
during a surgical procedure.

[0111] After a surgical procedure is completed, the transorifice device may be removed
by pulling the port assembly 310 away from the patient, thereby forcing the pliable ring 323 to
bend and fit through incision 14. Alternatively, the suture 324 may continue in a proximal
direction at least to the port assembly such that a user may pull on the suture to collapse or

buckle the pliable ring 323 to fit it through the incision prior to pulling on the port assembly 310.
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Further, a tie off structure such as a protrusion may be part of the port assembly 310 to hold the
suture 324 at that position until needed.

[0112] Focusing now on the support member 330, in various embodiments, the support
member 330 may be configured to provide support for the port assembly 310 and/or the flexible
conduit 320 after the transorifice device 300 is positioned at least partially within a speculum,
such as speculum 100, see FIGS. 1 and 8. In various embodiments, the support member 330
may comprise an expandable bladder 332 that is expandable or inflatable between an
unexpanded and an expanded configuration. For example, FIG. 10 shows the expandable
bladder 332 in an unexpanded configuration and FIG. 11 shows the expandable bladder 332 in an
expanded configuration. The bladder 332 may be expanded via port 331. Port 331 may
comprise a stopcock valve and may allow gas and/or liquid to be passed through port 331 into
bladder 332 to inflate and/or expand the same. The port 331 may then be closed to maintain gas
and/or liquid pressure within the expanded bladder 332, see FIG. 11. Then, after a surgical
procedure is completed, the bladder 332 may be deflated or compressed to an unexpanded
configuration by opening port 331 to release gas and/or liquid pressure.

[0113] Still referring to FIG. 11, as noted above, while the transorifice device 300 is
positioned at least partially through speculum 100, the bladder 332 may provide support to the
port assembly 310 and/or to the flexible conduit 320 during a surgical procedure. Accordingly,
the expandable bladder 332 may be configured such that at least a portion, e.g., a proximal
portion, of the bladder 330 contacts the port assembly 310 when the bladder 332 is expanded.
[0114] Further, in at least one embodiment and as seen in FIG. 11, the bladder 332 may
also contact at least a portion of the speculum 100 when the bladder 332 is expanded. In such

embodiments, the bladder 332 may serve as a flexible shock absorber and/or resilient mount
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between the transorifice device 300 and the speculum. The expanded bladder 332 thus may
provide support to the port assembly 310 and/or the flexible conduit 320 while permitting
flexible maneuverability to a surgical tool inserted through the transorifice device 300.
Additionally, referring still to FIG. 11, when expanded, the bladder 332 may take up obstructive
slack in the flexible conduit, between the distal portion 322 and the proximal portion 321. In
other words, a portion of the bladder 332 may move with respect to the distal portion 322 of the
flexible conduit 320 such that the port assembly 310 and/or the proximal portion 321 of the
conduit 320 move away from the distal portion 322 and/or pliable ring 323, secured through
incision 14. Accordingly, the flexible conduit 320 may be made taught by way of expanding
bladder 332 and anatomical variation between patients’ vaginal lengths may be further removed
as a significant surgical factor. In at least one such embodiment, the flexible conduit may be
approximately five inches in length and/or the bladder may expand to approximately three inches
in height to thereby accommodate a majority of the patient population.

[0115] In at least one embodiment, the expandable bladder 332 may be connected to the
port assembly 310 and the flexible conduit may pass through the expandable bladder 332.
Alternatively, the bladder 332 may be discontinuous with the port assembly 310; however, the
flexible conduit 320 may still pass through the expandable bladder. In such embodiments, the
bladder 332 may also be movable with respect to the flexible conduit 320. Further, in at least
one embodiment, the flexible conduit may be integrally formed with the bladder 332.

[0116] Further, referring to FIGS. 6B and 11, in at least one embodiment, the bladder 332
may have an outer diameter that is larger than the flexible conduit 320 and/or the speculum base
110, such that the conduit 320 may pass through the base 110 while the bladder 332 may contact

and be supported by the proximal surface 112 of the base 110, as noted above.
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[0117] The transorifice device 300 may be further configured to provide additional
protection to tissue and/or organs within a patient’s body during a surgical procedure. For
example, in at least one embodiment, the transorifice device 300 may further comprise a first
extendable sleeve 340 extending from at least one port, such as first port 311. The extendable
sleeve 340 may be further located at least partially within the flexible conduit 320. Further, in
another embodiment, the transorifice device 300 may further comprise a second extendable
sleeve 350 extending from the second port 312. The second extendable sleeve 350 may further
be located at least partially within the flexible conduit 320. As shown in FIG. 3, the first
extendable sleeve 340 and the second extendable sleeve 350 may be seen through and residing
within flexible conduit 320, each in a retracted configuration. In at least one embodiment, one or
both of sleeves 340, 350 may be pleated or crinkled such that each sleeve 340, 350 may rest,
accordion-style, in the retracted configuration seen in FIG. 3, for instance.

[0118] In at least one embodiment, referring to FIG. 11, one or both of extendable
sleeves 340, 350 may be extended into an extended configuration such that first extendable
sleeve 340 and/or second extendable sleeve 350 extends beyond the distal portion 322 of the
flexible conduit and into a body cavity, such as abdominal cavity 20. In such embodiments, the
extendable sleeves 340, 350 may help provide further protection to internal organs and/or tissue
during surgical instrument exchanges through first port 311 and/or second port 312. For
example, as seen in FIG. 11, after placement of the transorifice device 300 at least partially
within the patient, the extendable sleeves 340, 350 have both been extended into an extended
configuration within abdominal cavity 20, thereby providing individual and separably
positionable conduits through which tools may pass farther into a patient than flexible conduit

320 may provide by itself. In other words, first sleeve 340 may be extended and positioned apart
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from second sleeve 350 and vice versa. The extendable sleeves 340, 350 allow the surgeon to
pass instruments without having the need to distract the surgeon from the procedure and to
ensure safe instrument passage.

[0119] In various embodiments, one or more of the extendable sleeves 340, 350 may
include features to facilitate their extension. For example, referring to FIG. 3, in one
embodiment, the first extendable sleeve 340 may comprise a proximal end 341 abutting the first
port 311 and a distal end 342, and the second extendable sleeve 350 may likewise comprise a
proximal end 351 abutting the second port 312 and a distal end 352. The extendable sleeves 340,
350 may be made of a flexible material such as a plastic or rubber-based material such that they
can be easily manipulated and positioned, yet not easily tear or rupture. Further, referring to
FIG. 11, first extendable sleeve 340 may also include a first suture 343 located at the distal end
342 of sleeve 340 and/or the second extendable sleeve may include a second suture 353 located
at the distal end 352 of sleeve 350.

[0120] In at least one embodiment, the extendable sleeves 340, 350, may be extended as
follows. Initially, the extendable sleeves 340, 350 may be received by a user in a retracted
configuration, see FIG. 3. Then, after placement of the transorifice device 300 within the patient,
referring to FIG. 11, an endoscopic or laparoscopic tool, such as a grasper known in the field,
may be inserted through first port 311. The grasper may be used to grab the first suture 343
and/or the distal end 342 of the first extendable sleeve 340. Next, the grasper may be moved
distally, thereby pulling the distal end 342 through the distal portion 322 of the flexible conduit
320 and into the patient’s body cavity 20. Similar such steps may be performed to extend second

flexible sleeve 350; e.g., inserting a grasper through second port 312 and grabbing the distal end
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352 and/or second suture 353 to pull the second extendable sleeve 350 into an extended
configuration, as seen in FIG. 11.

[0121] In at least one embodiment, an extendable sleeve may extend from each of the
ports 311,312,313, Alternatively, and as illustrated in FIGS. 3 and 11, in at least one other
embodiment, no extendable sleeve may extend from the third port 313. Accordingly, as shown,
two of the ports, e.g., ports 311 and 312, have extendable sleeves 340, 350, respectively
associated with them, and port 313 does not have an extendable sleeve associated with it. In
such embodiments, port 313 may therefore accommodate relatively larger instruments
therethrough, such as a steerable flexible trocar 400 and/or an endoscope 500, owing to port
313’s size and/or lack of a protective, extendable sleeve. This may also be desirable, where, as
illustrated, a surgical device, such as the steerable flexible trocar 400 and/or endoscope 500 are
positioned and left as such during the majority of the surgical procedure (e.g., for viewing
purposes through endoscope 500). Therefore, because instrument exchanges through the third
port 313 may be kept to a minimum, inclusion of a third extendable sleeve associated with port
313 may be unnecessary and/or undesirable.

[0122] By way of overview and with reference above as needed and/or helpful, in various
embodiments, referring to FIGS. 1-3, a surgical system or kit comprising speculum 100, surgical
delivery device 200, and transorifice device 300 may be used in a surgical procedure as follows.
Referring to FIG. 6A, the speculum 100, in a closed configuration, may first be inserted into a
patient’s vagina 10. Then, referring to FIG. 6B the speculum 100 may be expanded into an
opened configuration such that the speculum blades 120, 130, 140 dilate or otherwise stretch
apart vaginal walls 11. Also, sutures 12a, 12b, 12c may be added to the vaginal walls 11

between the blades 120, 130, 140 of the speculum 100 to identify an otomy site 13. Such an
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otomy site 13 may correspond with the fornix of the vagina, and/or with the rectouterine pouch
of the peritoneal cavity, between the uterus and the rectum. Further, the sutures 12a, 12b, 12¢,
for example, may enhance access to the rectouterine pouch.

[0123] Referring to FIG. 7, the surgical deliver device 200 and the transorifice device
300 may now be coupled outside the patient’s body. Alternatively, a user may receive or obtain
a surgical delivery device 200 pre-coupled to the transorifice device 300. In any event, the
surgical delivery device’s body 210 may be inserted through port 313 of the transorifice device
300. The surgical delivery device 200 may also thereafter be positioned such that the delivery
device’s body 210 extends through the transorifice device’s flexible conduit 320 and the delivery
device’s tip 220 extends beyond the distal portion 322 of the flexible conduit 320. The delivery
device’s suture holder 240 may then be connected to the flexible conduit’s suture 324. Further,
the tube-like portion 502 of endoscope 500 may also be at least partially inserted into the tool
receiving passageway 211 (see FIG. 2) via proximal opening 215 of the surgical delivery device
200.

[0124] Next, referring to FIG. 8, the coupled surgical delivery device 200 and
transorifice device 300 may be at least partially inserted through the opened speculum 100, and
into the patient’s vagina 10 (see FIG. 6B). In at least one embodiment, the endoscope’s distal
end 503 (see FIG. 9B) may be near the transparent tip 220 such that a user can visualize tissue
near the tip 220 through the endoscope located at least partially within passageway 211 (see FIG.
2). Thus, the endoscope may help guide the devices into the patient’s body to otomy site 13.
Then, the tip 220 may be advanced against the vaginal walls at otomy site 13 until an incision 14

(see FIG. 9B) is created. As illustrated, the tip may then protrude into a body cavity 20, which
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may include the peritoneal cavity. In at least one embodiment, the tip 220 may protrude into the
rectouterine pouch of the peritoneal cavity.

[0125] Referring to FIG. 9A, which shows an enlarged view of the distal portions of the
components of the surgical system near the otomy site 13, after the surgical delivery device’s tip
220 has created an incision 14 under vision through the vaginal wall 11 at an otomy site 13, the
balloon 230 of the surgical delivery device 200 may be positioned within the incision 14 and
expanded to dilate the incision 14. Then, as shown in FIG. 9B, the endoscope’s tube-like portion
502 may be advanced to push open the delivery devices’ tip 220. Thereafter, the distal tip 503 of
the endoscope may be articulated using the endoscope’s control handle 501 (see FIG. 8) to
inspect the body cavity 20, otomy site 13, and/or incision 14,

[0126] Further, in various embodiments, the body cavity 20 may be insufflated prior to,
during, and/or after the insertion of surgical delivery device 200 into cavity 20. For example,
referring to FIG. 7, the surgical delivery device 200 may further include an insufflation port 251.
Port 251 may be configured to deliver a gas, such as carbon dioxide or nitrogen, for example, to
the passageway 211 (see FIG. 2) such that when the tip 220 is opened (see FIG. 9B), gas may
pass therethrough to insufflate the body cavity. Alternatively, referring still to FIG. 9B, after the
tip 220 is opened, insufflation may also occur through the endoscope 500. In other words, gas
may be passed through a working channel or other conduit of endoscope 500 to insufflate the
body cavity 20. Alternatively, as is know in the field, a veress needle or other laparoscopic tool
may be inserted through the patient’s body wall, such as their abdominal wall, to provide a gas
therethrough and thereby insufflate the body cavity 20. Alternatively, referring to FIG. 10, the
port assembly 310 of the transorifice device 300 may include an insufflation port (not shown) to

provide gas therethrough and into body cavity 20.
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[0127] Next, referring to FIG. 10, once the incision 14 has been sufficiently dilated, the
surgical delivery device 200 may be advanced distally such that the transorifice device’s pliable
ring 323 is pulled through the incision 14. In at least one embodiment, the transorifice device’s
port assembly 310 may contact the speculum 100 prior to the ring 323 passing through the
incision 14 such that pulling the ring 323 through the incision results in the flexible conduit 320
clongating along the length of the patient’s vagina. In any event, after the pliable ring 323 is
pulled through the incision 14, the transorifice device’s suture 324 (see FIG. 9A) may then be
released from the surgical delivery device 200 by moving the delivery device 200 in a proximal
direction, for example. Then, the transorifice device’s pliable ring 323 may expand and/or
unfold into a retaining position as shown, distal to incision 14. The delivery device’s balloon
230 may also be deflated and/or unexpanded and then the surgical delivery device may be
removed from the body cavity by pulling it proximally, through the transorifice device’s flexible
conduit 320, and out port 313.

[0128] Referring to FIG. 11, the transorifice device’s support member 330 may also be
brought into contact with the speculum 100. In at least one embodiment, the support member
330 may include an expandable bladder 332 that may be inflated and/or expanded to bring the
bladder 332 into contact with the speculum 100 and/or to raise the port assembly 310 with
respect to the speculum and/or to remove slack from the flexible conduit 320. As discussed
previously, this may provide additional support for the port assembly 310 and/or enable flexible
maneuverability of the transorifice device 300 when surgical tools are passed therethrough.
[0129] Ultimately, a surgical procedure, such as an oophorectomy, cholecystectomy,
and/or hepatectomy, for example, may be performed through the transorifice device 300. For

example, an endoscope 500 may be inserted into a steerable flexible trocar 400 to provide
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additional control and stability to the endoscope 500. The endoscope 500 and steerable flexible
trocar 400 may then be inserted into a port, port 313 for example, which may not have an
extendable sleeve associated therewith. A sheath 460 of the flexible trocar 400, the endoscope’s
tube-like portion 502, and/or the endoscope’s distal end 503 may then be at least partially
advanced distally, through the flexible conduit 320 and into the body cavity 20. The flexible
trocar’s sheath 460 may be steered or otherwise articulated via a control handle 461 coupled to
the sheath 460 by at least one control wire contained within control cable 463. Adjusting the
handle 461 may move the control wires to articulate the sheath 460 and thereby position the
endoscope’s distal end 503 within the cavity 20. The surgical procedure may thus be visualized
through the endoscope 500. Further, in at least one embodiment, the endoscope 500 may have
working channels (not shown) for passing endoscopic tools therethrough.

[0130] Still referring to FIG. 11, the transorifice device’s extendable sleeves 340, 350
may also be extended such that the distal ends 342, 352, respectively, are located past the distal
portion 322 of the flexible conduit, within the body cavity 20. Each sleeve 340, 350 may be
positioned independently of the other to provide conduits through which surgical tools, such as
endoscopic tools, may be passed. Accordingly, an entire surgical procedure may be performed
through the transorifice device 300 and, thus, through the patient’s natural orifice, e.g., through
the patient’s vagina.

[0131] After completing the surgical procedure, various components of the system may
be removed from the patient as described above. Then, the incision 14 may be closed using one
or more sutures and/or biocompatible adhesives or sealants as is known in the field.

[0132] In various embodiments, additional speculums and speculum features are

envisioned which may, among other things, provide similar advantages to that described above
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with respect to speculum 100 and may also be substituted for speculum 100 in a surgical system,
kit, and/or method such as that shown and portrayed in one or more of FIGS. 1-11. Referring
now to FIGS. 12A-12B, in at least one embodiment, an exemplary speculum 1100 is provided.
Speculum 1100 is similar to speculum 100 described above in that speculum 1100 may include a
base 1110 comprising a proximal surface 1112 and an inner wall 1113 defining an opening 1111.
Further, the speculum 1100 may comprise a first blade 1120, a second blade 1130, and a third
blade 1140, each attached to the base and movable with respect to each other. As with speculum
100, speculum 1100 may include at least one locking assembly in the form of first ratchet
assembly 1150, second ratchet assembly 1160, and third ratchet assembly 1170. These ratchet
assemblies function similarly to the ratchet assemblies 150, 160, 170 described above in that
each may include a pawl (not shown) that operably engages teeth formed in or attached to
support bars 1122, 1132, 1142 which are subsequently connected to blades 1120, 1130, 1140,
respectively. For example, as shown in FIGS. 12A-12B, third ratchet assembly 1170 operably
receives teeth 1172 formed in support bar 1142. In any event, the ratchet assemblies 1150, 1160,
and 1170 allow the bars 1122, 1132, 1142, and thus blades 1120, 1130, 1140 to be independently
moved apart and locked or held at a desired distance from one another. Further, the ratchet
assemblies 1150, 1160, 1170 may, as described above with respect to ratchet assemblies 150,
160, 170, allow blades 1120, 1130, 1140 to move towards each other when buttons 1151, 1161,
1171 are operated thereby unlocking the ratchet assemblies 1150, 1160, 1170.

[0133] Additionally, referring to FIG. 12A, each blade 1120, 1130, 1140, may include a
distal end 1121, 1131, 1141, respectively, that are each at approximately the same distance from
the proximal surface 1112 of base 1110, such that, when inserted into a patient, the proximal

surface 1112 may serve as a support surface for another surgical device, where the entrance to
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the body, through an otomy site found between blades 1121, 1131, 1141, may be at a known
distance past the proximal surface 1112, thereby alleviating at least one potentially unknown
variable from the surgical procedure. In at least one embodiment, referring to FIG. 12B,
attachments, such as blade tip attachments 1124, 1144, for example, may be added to each of the
blades 1120, 1140, respectively, to extend their length and/or alter the shape of the blades. In
such embodiments, the blades 1120, 1140 may have extended tip ends 11217, 1141°,
respectively. Further, although not shown in FIG. 12B, blade 1130 may likewise have a similar
attachment coupled thereto. Referring still to FIG. 12B, each blade tip attachment 1124, 1144
may include a distal portion 1123, 1143 that has a shape which at least partially projects or
protrudes outward, away from the other blades to which each attachment 1124, 1144 is attached.
For example, in the illustrated embodiment of FIG. 12B, the distal portion 1123 of attachment
1124 attached to first blade 1120 protrudes away from the third blade 1140 (and, although not
seen in FIG. 12B, from the second blade as well). Such a shape may facilitate gripping or
retention of the speculum in the vaginal walls 11 (see FIG. 6B, for example); for instance, the
shape may be configured to press against the pubis bone and/or other tissues through the vaginal
walls, thereby securing the speculum 1100 within the vagina. Further, the attachments 1124,
1144 may similarly be detached and replaced with a different attachment if desired. For
example, attachments such as blade tip attachments 1124, 1144 may be replaced with an
attachment having a different shape such as that of blade tip attachments 2124, 2134, and/or
2144 (see FIG. 13A) described in more detail below. Also, each blade tip attachment may have a
shape that contacts or meets another blade tip attachment when the blades are in a fully closed
position, thereby providing a closed insertion tip to ease insertion into a patient’s vagina, for

example. Referring back to FIG. 12A, each blade tip attachment may be releasably secured to

-44-



WO 2011/056844 PCT/US2010/055257

one of blades 1120, 1130, and/or 1140 using adhesives, fasteners, and/or snap-fit features, for
example. Additionally, each blade tip attachment may be attached to one of the blades 1120,
1130, 1140 at different points than that illustrated in FIG. 12B. In such embodiments, the overall
length of each blade may be independently adjusted.

[0134] Additionally, while it may be desirable to attach different blade tip attachments to
a speculum, it is also possible for each blade to have an integral blade tip portion that includes a
shape which protrudes away from the other blade(s) without requiring a separate attachment as
shown in FIG. 12B. For example, referring briefly back to FIGS. 1 and 5B, speculum 100 may
include, according to at least one embodiment, blades 120, 130, and 140 which respectively
include distal portions 123, 133, 143 having shapes which protrude outwardly, away from the
other blades of speculum 100.

[0135] In any event, regardless of whether one or more blades have an integral blade tip
portion or a blade tip attachment, each blade may vary in width length, thickness, contour, and
distal shape to address anatomical variation between patients, to provide enhanced position
holding or retention of the speculum at a desired location in the vagina, or to address exposure
preferences when opening the speculum. By way of example and in at least one embodiment,
referring to FIG. 20A, a speculum blade, such as speculum blade 9120, for example, may include
a distal portion 9123 that includes an enlarged and/or semi-circular tip at or near a distal end
9121 of the blade 9120. FIG. 20A shows a front view of the blade, which may engage tissue in
the direction of a viewer of the figure. Further, FIG. 20B is a cross-sectional view of the
speculum blade 9120, taken along line 20B-20B. In at least one embodiment, referring to FIG.
20B, the distal portion 9123 may have a configuration which, moving from a proximal portion to
distal end 9121, curves outward, to the left of FIG. 20B over a first length L1, and then inward,
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to the right of FIG. 20B, over a second length L.2. In such embodiments, tissue, e.g., a vaginal
wall, may be engaged to the left of FIG. 20B. Accordingly, the shape of distal portion 9123
shown in FIGS 20A-20B may help retain an opened speculum in a patient by providing a
gripping force against tissue provided, in part, by the outward curve of portion 9123 shown in
FIG. 20B. However, owing at least partially to the semi-circular shape of distal portion 9123
shown in FIG. 20A and/or the inward curve shown in FIG. 20B, the blade 9120 may be easily
inserted into a patient when a speculum is in a closed position. The first and second lengths L1,
L2, and the associated curves’ radii may be adjusted to maximize gripping and/or insertion
capability. Thus, a variety of shapes may be utilized to provide, among other things, the above
benefits.

[0136] Referring back to FIGS. 12A and 12B, in at least one embodiment, the blades
1120, 1130, 1140 may be substantially parallel with each other (straight with respect to each
other from the top to the bottom of the page of FIG. 12B) when the first blade and the second
blade are in a locked position, such as the positions shown in FIGS. 12A and 12B, for example.
Such parallel uniformity between the blades allow each to more uniformly engage the vaginal
walls 11 (see FIGS. 6A-6B) along the length of each of the arms 1120, 1130, 1140 when the
arms are moved apart. Uniform engagement of the vaginal walls may help reduce localized
stress around and between the arms such that tissue tearing may be avoided and the relative
position of the speculum 1100 in the vagina 10 (FIG. 6B) may be maintained. Alternatively, in
at least one embodiment, the blades may be at an angle other than 90 degrees with the proximal
surface of the base. In such embodiments, the blades may be angled outward, away from each

other, such that the blades do not angle inward when expanded or moved apart from each other.
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Such an outward angling of the speculum blades may help hold the speculum in place during an
operation.

[0137] Additionally, referring to FIG. 12B, as noted above with respect to speculum 100,
the shortest distances between a plane defined by the proximal surface 1112 of base 1110 and
each of the blades’ distal ends (e.g., first distal end 1121°, second distal end (not shown), and
third distal end 1141°) may be substantially equal therebetween. As seen in FIG. 12B, the plane
defined by proximal surface 1112 may be defined as a plane which is transverse to the page of
FIG. 12B and which passes through the surface 1112. Further, for example, the distance D1
from end 1121’ to the plane of the proximal surface 1112 may be approximately equal to the
distance D2 from end 1141° to the plane of the proximal surface 1112. Accordingly, the
proximal surface 1112 of base 1110 may serve as a support or contact surface for another
surgical device, where the entrance to the body, through an otomy site 13 (see FIG. 6B) between
blades 1120, 1130, 1140, is at a known distance past the proximal surface 1112, thereby
alleviating at least one potentially unknown variable from the surgical procedure. Further,
referring still to FIG. 12B, in such embodiments, the first blade 1120, the second blade 1130 (see
FIG. 12A), and the third blade 1140 may be movable with respect to each other such that the first
distal end 1121°, the second distal end (not shown), and the third distal end 1141’ may
substantially move in the same plane, e.g., a plane perpendicular to the page of FIG. 12B and
passing through the distal ends 1121°, 1141°. Thus, because a user knows the distance that each
blade 1120, 1130, 1140 extends into a patient, the user may be confident that each distal end of
the blades will move in a known plane and thereby, once otomy site 13 (see FIG. 6B) is drawn

taught between the blades 1120, 1130, 1140, as described above, the user will know not only the
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depth from the proximal surface 1112 of the speculum base 1110 to the otomy site, but he or she
will also know the orientation of the tissue at the site.

[0138] Continuing, referring to both FIGS. 12A and 12B, in at least one embodiment,
proximal surface 1112 may be enhanced as a support surface by limiting other components of
speculum 1100 from protruding in a proximal direction (toward the top of the page of FIG. 12B)
beyond the proximal surface 1112. In other words, the speculum 1100 may be low in profile.
For example, the first blade 1120, second blade 1130, and third blade 1140 and/or the locking
assemblies, e.g., ratchets 1150, 1160, 1170, may be configured not to protrude proximally
beyond the proximal surface 1112. In other words, if proximal surface 1112 defines a plane,
then none of the other various components of speculum 1100 may extend proximally beyond that
plane. However, other components may serve to increase the contact area available to another
surgical device over that provided by the proximal surface 1112 of the base 1110 alone. For
example, in at least one embodiment, and still referring to FIGS. 12A-12B, ratchet assemblies
1150, 1160, 1170 may be configured to be flush with proximal surface 1112 of the base 1110. In
other words, ratchet assemblies 1150, 1160, 1170 may include ratchet housing surfaces 1154,
1164, 1174, respectively, that are in the same plane as that of the base’s proximal surface 1112.
[0139] Referring to FIG. 12B, to facilitate speculum 1100 including such a low profile,
speculum base 1110 may include an annular groove 1115 defined in between a proximal lip 1114
and a distal lip 1116 of an outer side of the base 1110. Further, each ratchet assembly 1150,
1160, 1170 may include a protrusion that is received in the groove 1115, such as protrusions
1153, 1173 seen in FIG. 12B as part of ratchet assemblies 1150, 1170, respectively (the

protrusion for ratchet assembly 1130 cannot be seen in FIGS. 12A-12B, but it may be similar to
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the illustrated protrusions 1153, 1173). Accordingly, ratchet assemblies 1150, 1160, 1170 may
be attached to the base 1110 in a low-profile fashion.

[0140] Moving now to FIGS. 13A-13B, another embodiment of an exemplary speculum,
speculum 2100 is shown. Speculum 2100 is similar to speculum 100 described above in that
speculum 2100 may include a base 2110 comprising a proximal surface and an inner wall 2113
defining an opening 2111. Further, the speculum 2100 may comprise a first blade 2120, a
second blade 2130, and a third blade 2140, each attached to the base via ratchet assemblies 2150,
2160, 2170 and support bars 2122, 2132, 2142, respectively. Also, as discussed previously, the
blades 2120, 2130, 2140 may be movable with respect to each other. As with speculum 100,
speculum 2100 may include at least one locking assembly in the form of first ratchet assembly
2150, second ratchet assembly 2160, and third ratchet assembly 2170. These ratchet assemblies
function similarly to the ratchet assemblies 150, 160, 170 described above in that each may
include a pawl (not shown) that operably engages teeth or detents formed in or attached to
support bars 2122, 2132, 2142 which are subsequently connected to blades 2120, 2130, 2140,
respectively. For example, as shown in FIG. 13A, first ratchet assembly 2150 may operably
engage teeth 2152 formed in support bar 2122. In any event, the ratchet assemblies 2150, 2160,
and 2170 allow the bars 2122, 2132, 2142, and thus blades 2120, 2130, 2140 to be independently
moved apart and locked or held at a desired distance from one another. Further, the ratchet
assemblies 2150, 2160, 2170 may, as described above with respect to ratchet assemblies 150,
160, 170, allow blades 2120, 2130, 2140 to move towards each other when buttons 2151, 2161,
2171 are operated thereby unlocking the ratchet assemblies 2150, 2160, 2170. In the
embodiment illustrated in FIG. 13A, the ratchet assemblies 2150, 2160, 2170 are each clamped

to annular base 2110 via screws 2155, 2165, 2175, respectively. While screws 2155, 2165, 2175
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are shown as protruding out from the ratchet assemblies 2150, 2160, 2170, the screws may be set
therein such that no part of the screws 2155, 2165, 2175 extends out of the respective ratchet
assembly 2150, 2160, 2170 to provide a smooth surface against which the ratchet assemblies
2150, 2160, 2170 may contact a patient’s exterior, e.g., a patient’s skin.

[0141] In at least one embodiment, referring to FIG. 13A, an attachment, such as blade
tip attachments 2124, 2134, 2144, for example, may be added to each of the blades 2120, 2130,
2140, respectively, to alter the shape of the blades 2120, 2130, 2140, similar to that described
with respect to speculum 1100, above. However, in the embodiment of FIG. 13A, the blades
2120, 2130, 2140 may have tip ends 2121, 2131, 2141, respectively, where the blade attachments
2124,2134, 2144, do not extend from the blades 2120, 2130, 2140 distally. Referring still to
FIG. 13A, as with speculum 1100 discussed above, each blade tip attachment 2124, 2134, 2144
may include a distal portion 2123, 2133, 2143 that has a shape which at least partially projects or
protrudes outward, away from the other blades 2120, 2130, 2140 to which each attachment 2124,
2134, 2144 1s attached. However, the blade tip attachments 2124, 2134, 2144, as illustrated, may
have a shape which extends outward over a greater portion of blades 2120, 2130, 2140 than that
shown with respect to speculum 1100 (see, e.g., FIG. 12B). For example, in the illustrated
embodiment of FIG. 13A, almost all of attachment 2124 attached to first blade 2120 protrudes
away from the second blade 2130 and the third blade 2140. Similarly, almost all of attachment
2134 attached to second blade 2130 protrudes away from the first blade 2120 and the third blade
2140, and almost all of attachment 2144 attached to third blade 2140 protrudes away from the
first blade 2120 and the second blade 2130. Such a shape, or series of shapes, may facilitate
gripping or retention of the speculum in the vaginal walls 11 (see FIG. 6B, for example) while

reducing the localized stress where the vaginal walls contact the blade tip attachments 2124,
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2134, 2144. Also, as noted above, the blade tip attachments 2124, 2134, 2144 may similarly be
removed and replaced with a different attachment if desired. For example, attachments such as
blade tip attachments 2124, 2144 may be replaced with an attachment having a different shape
such as that of blade tip attachments 1124 and/or 1144 (see FIG. 12B) described above. Each
blade tip attachment may be releasably secured to one of blades 2120, 2130, and/or 2140 using
adhesives, fasteners, and/or snap-fit features, for example.

[0142] In various embodiments, a speculum may include additional and/or different
locking assemblies to those described herein, e.g., the ratchet assemblies. By way of example, a
locking assembly may comprise a latch or catch that may work in conjunction with a hinge to
allow the speculum blades to move relative to one another and subsequently be locked into an
open position. In particular, FIGS. 14A-14B illustrate such a version of a hinged speculum,
speculum 3100, that comprises a hinge 3117 disposed between a first blade 3120 and a second
blade 3130. In such embodiments, the base 3110 may be divided into a first portion 3110a and a
second portion 3110b. Further, referring to FIG. 14A, the speculum 3100 may include a locking
assembly which may comprise at least one latch 3150 operably coupled to at least one of the first
portion 3110a and the second portion 3110b. The latch 3150 may be configured to releasably
hold the first portion 3110a and the second portion 3110b relative to each other in at least one
locked position, as shown in FIG. 14A. Accordingly, speculum 3100, like other speculums
described above, such as speculum 100, for example, can comprise a base 3110 defining an
opening 3111 therethrough, e.g., as further defined by inner walls 3113a, 3113b of first and
second base portions 3110a, 3110b, respectively, for insertably receiving at least one surgical
device. Similar to speculum 100 and base 110, discussed above, the base 3110 can comprise at

least one proximal surface, such as proximal surfaces 3112a and 3112b of first and second
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portions 3110a, 3110b, respectively. In the illustrated embodiment of FIG. 14A, when the
speculum 3100 is in a locked configuration, as described in more detail below, the surfaces
3112a, 3112b may be approximately flush with each other. In other words, the surfaces 3112a,
3112b, as shown in FIG. 14A, can lie in substantially the same plane as defined by each surface
3112a, 3112b. Thus, the base portions 3110a, 3110b can together provide a level surface to
support other surgical tools, as explained above.

[0143] Further, referring to FIGS. 14A-14B, the speculum 3100 can also comprise a first
blade 3120 attached to the first base portion 3110a and a second blade 3130 attached to the
second base portion 3110b. The blades 3120, 3130 may be attached to the base portions 3110a,
3110b, respectively, by adhering, fastening, and/or snapping the components together, for
example. Further, the blades 3120, 3130 may be integrally formed with the base portions 3110a,
3110b, respectively, such that each are formed from the same material, e.g., a plastic or metal,
and are contiguous with each other. In other words, the first blade 3120 may be integral and
contiguous with first base portion 3110a and second blade 3130 may be integral and contiguous
with second base portion 3110b. In any event, when the latch 3150 is unlocked, as explained
below, the base portions 3110a, 3110b and thus the first blade 3120 and the second blade 3130
are movable with respect to each other and may be moved together into a closed position, such as
a fully closed position shown in FIG. 14B, for insertion into or removal from a natural orifice,
such as vagina 10, seen in FIG. 6A.

[0144] As noted above, referring to FIG. 14A, the speculum 3100 may include a locking
assembly which may comprise latch 3150 operably coupled to the first portion 3110a and/or to
the second portion 3110b. The latch 3150 may be configured to releasably hold the first blade

3120 and the second blade 3130 relative to each other in a locked position, as shown in FIG.
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14A. Also, as mentioned previously, the latch 3150 may be unlocked such that the base portions
3110a, 3110b and, accordingly, blades 3120, 3130 may move relative to each other until the
blades 3120, 3130 contact each other in a fully closed position as shown in FIG. 14B. Such
movement is guided by hinge 3117, which may allow some separation and/or flexibility between
base portions 3110a, 3110b such that one base portion slides over the other. For example, as
shown in FIG. 14B, the hinge 3117 has permitted the base portions 3110a, 3110b to rotate about
hinge 3117 while the second base portion 3110b slides or moves over the first base portion
3110a.

[0145] Further, referring to FIG. 14A, portions of latch 3150 may be formed (as shown)
or attached to both of base portions 3110a, 3110b. For example, as best seen in FIG. 14B, latch
3150 (see FIG. 14A) can comprise a first latch portion 3150a coupled to first base portion 3110a
and a second latch portion 3150b coupled to second base portion 3110b. Respectively, each
latch portion 3150a, 3150b may comprise a projected surface 3153a, 3153b, a recessed surface
3152a, 3152b, and a stabilizing surface 3154a, 3154b extending transverse to one or both of
surfaces 3152a, 3152b and 3153a, 3153b. Referring to FIGS. 14A-14B, the projected surfaces
3153a, 3153b are configured to engage and/or abut the recessed surfaces 3152a, 3152b,
respectively, when the latch 3150 is locked as shown in FIG. 14A. Further, still referring to
FIGS. 14A-14B, when the latch is locked (FIG. 14A), the stabilizing surfaces 3154a, 3154b are
configured to contact each other to prevent the latch from unlocking undesirably; in other words,
the stabilizing surfaces 3154a, 3154b help align the latch portions 3150a, 3150b such that the
projected surfaces 3153a, 3153b properly interact with the recessed surfaces 3152a, 3152b. The
latch further may comprise finger tabs 3151a, 3151b extending outward, away from each base
portion 3110a, 3110b, respectively. The finger tabs 3151a, 3151b may facilitate the unlocking of
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latch 3150. For example, viewing FIG. 14A, the latch 3150 is shown locked, which, when in
such a locked position inside a patient’s vagina 10 (see FIG. 6B) may be held in the locked
position of FIG. 14A by forces applied by vaginal walls 11 (see FIG. 6B) against blades 3120,
3130 which subsequently presses the base portions 3110a, 3110b together and creates friction
between the surfaces 3152a and 3153b and/or surfaces 3152b and 3153a. Alternatively, the
stabilizing surfaces 3154a and 3154b may include a tongue and groove feature such that the latch
portions 3150a, 3150b are held together by friction created therebetween. In any event,
thereafter, such frictional forces may be overcome when a user presses finger tabs 3151a, 3151b
apart, thereby unlocking the latch 3150 to allow the base portions 3110a, 3110b and thus blades
3120, 3130 to be moved to a closed position, such as the fully closed position shown in FIG.
14B. Subsequently, the closed speculum 3100 may be removed from a patient after a surgical
procedure is completed.

[0146] Further, one or both of speculum blades 3120, 3130 may respectively include a
distal portion 3123, 3133 including a shape which is partially parabolic. In other words, the
distal portions 3123, 3133 of blades 3120, 3130 may curve towards each other to ease insertion
into a natural orifice, such as vagina 10, seen in FIG. 6A.

[0147] After closing the speculum 3100, as shown in FIG. 14B, the speculum 3100 may
be inserted into a vagina 10 (see FIG. 6A), for example. After insertion, the speculum 3100 may
be opened and locked into an open or locked position, as shown in FIG. 14A. Opening the
speculum 3100 moves the blades 3120, 3130 apart and stretches, expands, or otherwise spreads
apart the vaginal walls 11 (see FIG. 6B). Thereafter an otomy site 13 (see FIG. 6B) may be

located and a surgical procedure performed therethrough, as described above.

-54-



WO 2011/056844 PCT/US2010/055257

[0148] Also, as noted above, speculum 3100 may serve as a support structure for at least
one other surgical device. Thus, the proximal surfaces 3112a, 3112b of the base portions 3110a,
3110b may collectively serve as support or contact surfaces for at least one additional surgical
device of a surgical system, for example, for a transorifice device 300 (see FIGS. 3 and 11).
Referring briefly to FIG. 14A, and as discussed above, when the latch 3150 is locked such that
the first and second blades 3120, 3130 are in the locked position as shown, the shortest distance
between a first distal end 3121 of blade 3120 and the plane of the proximal surfaces 3112a,
3112b may be substantially equal to the shortest distance between the second distal end 3131 of
blade 3130 and the plane of the proximal surfaces 3112a, 3112b. Accordingly, the proximal
surfaces 3112a, 3112b of base portions 3110a, 3110b may serve collectively as support surfaces
for another surgical device, where the entrance to the body, through taught otomy site 13 (see
FIG. 6B), is at a known distance past the proximal surfaces 3112a, 3112b, thereby alleviating at
least one potentially unknown variable from a surgical procedure.

[0149] The hinged speculum 3100 shown in FIGS. 14A-14B may include blades 3120,
3130 that are oriented with respect to each other such that they are not angled with respect to
each other when viewed through opening 3111 and when in the open or locked configuration as
shown in FIG. 14A. In other words, the blades 3120, 3130 mirror each other or are at 180
degrees to each other about annular base 3110. Accordingly, as seen in FIG. 14B, when the
blades 3120, 3130 are fully closed, the blades are angled with respect to each other. Therefore,
when inserted into a vagina, the blades 3120, 3130 may not provide a uniform insertion tip.
Accordingly, in various embodiments, the speculum blades may be oriented, when closed, to

provide a more uniform insertion tip.
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[0150] Referring now to FIG. 15, another version of a hinged speculum, speculum 4100
is illustrated. In this embodiment, the blades 4120, 4130 are oriented such that they are angled
with respect to each other when viewed through opening 4111 defined by inner walls 4113a,
4113b and when in the open or locked configuration as shown in FIG. 15. However, the blades
4120, 4130 are not angled with respect to each other when the blades 4120, 4130 are rotated
about hinge 4117 to a fully closed position. In other words, when a latch 4150 of speculum 4100
is unlocked, base portions 4110a, 4110b and, thus, the blades 4120, 4130 may be moved towards
each other such that when the blades 4120, 4130 contact each other in a fully closed position (not
shown), the blades 4120, 4130 mirror each other about base 4110. Therefore, in various
embodiments, when inserted into a vagina, the blades 4120, 4130 may provide a more uniform
insertion tip.

[0151] However, when the blades 4120, 4130 of speculum 4100 are opened to the locked
position shown in FIG. 15, the two blades 4120, 4130 may not provide a balanced set of forces
on vaginal walls into which the blades contact. Accordingly, speculum 4100 may further
comprise a third blade 4140 that is attachable to and detachable from the base 4110 (shown
detached in FIG. 15). In at least one embodiment, third blade 4140 is operably coupled to a
ratchet assembly 4160, similar to ratchet assemblies described above in that ratchet assembly
comprises a pawl (not shown) within the assembly that receives and operably engages teeth 4162
formed in support bar 4142 connected to blade 4140. As explained above with respect to ratchet
assembly 160, the ratchet assembly may be unlocked and the pawl may be released form the
teeth via button 4161. Further, as seen in FIG. 15, the ratchet assembly, and thus the blade 4140
may be attached to the open and locked speculum 4100 by inserting the finger tabs 4151a, 4151b

of latch 4150 through a hole 4166 defined through a portion of ratchet assembly 4160 such that
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the base 4110 is received without a groove 4163 defined at the end of hole 4166. After attaching
the ratchet assembly, the third blade 4140 may be moved and locked in a desired position
relative to the first and/or second blade 4120, 4130.

[0152] Briefly, the speculum 4100 may be used as follows. The speculum 4100 may first
be fully closed such that the blades 4120, 4130 mirror each other. Second, the speculum 4100
may then be inserted into a patient’s vagina. Third, the speculum 4100 may be opened and the
first and second blades 4120, 4130 locked via latch 4150 into the position shown in FIG. 15.
Fourth, the third blade 4140 may be adjusted such that the blade 4140 is moved at least partially
away from the ratchet assembly 4160, analogous to the closed positions described above with
respect to ratcheted speculums 100, 1100, and/or 2100. Fifth, the third blade 4140 may be
attached to the base 4110 as described above and the blade 4140 inserted into the vagina. Fifth,
the third blade 4140 may be moved away from the other blades 4120, 4130 and toward ratchet
assembly 4160 to an open and locked position. Accordingly, vaginal walls of the patient’s
vagina may be moved apart in a balanced fashion to create space for a surgical procedure
therethrough.

[0153] After the surgical procedure is completed, the ratchet assembly 4160 may be
unlocked by manipulating button 4161 and then the third blade 4140 may be moved away from
the ratchet assembly, towards a closed position. Then, the ratchet assembly 4160 and blade 4140
can be detached from the base 4110 in reverse fashion to that with which they were attached
thereto. Next, the finger tabs 4151a, 4151b may be pressed apart to release latch 4150 and
unlock the speculum 4100 such that the first blade 4120 and the second blade 4140 may move
towards each other into a closed position. Finally, the closed speculum 4100 may be removed

from the patient.
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[0154] Additionally, the blades 4120, 4130 of speculum may each comprise a distal
portion 4123, 4133, respectively, which has an enlarged semi-spherical shape to assist with both
insertion and gripping of the vaginal walls. Alternatively, as described above, the blades 4120,
4130 may have different shapes, including those disclosed herein. Further, while not shown,
speculum blades according to various embodiments may include a roughened or textured surface
to enhance gripping of the vaginal walls.

[0155] As noted above, FIGS. 14A-15 illustrate various embodiments of hinged
speculums that are low in profile and do not require a handle to operate. Another embodiment of
a hinged speculum, speculum 7100, is shown in FIG. 18. Hinged speculum 7100 can include a
base 7110 divided into a first portion 7110a and a second portion 7110b by a hinge 7117.
Further, the speculum 7100 may comprise a first blade 7120 extending from the first base portion
7110a and a second blade extending from the second base portion 7110b. The second base
portion 7110b may rotate in a proximal direction P and a distal direction D about hinge 7117.
Accordingly, movement of the second base portion 7110b in a proximal direction P may rotate
the second blade 7130 about hinge 7117 and toward the first blade 7120 to a closed or insertable
position as shown in FIG. 18. Moving the second base portion 7110b in a distal direction D may
subsequently move the second blade 7130 away from the first blade 7120 until the second base
portion 7110b contacts the first base portion 7110a and thus places the blades 7120, 7130 into an
open or expanded position. Once the speculum 7100 is opened, it may be locked in a locked
position via at least one locking assembly, such as catch 7150 which extends from second base
portion 7110b and is configured to snap onto or into a part of first base portion 7110a.

[0156] As discussed above, a speculum according to various embodiments may include

additional and/or different locking assemblies to those described herein. By way of another
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example, a locking assembly may comprise a linkage or set of linkages to allow the speculum
blades to move relative to one another and subsequently be locked into an open position. In
particular, referring to FIGS. 16A-16C, in at least one exemplary embodiment, a linked
speculum, such as speculum 5100 is illustrated. Speculum 5100 may be similar to other
speculums described herein, in that speculum 5100 can comprise a base 5110 defining an
opening 5111 therethrough, e.g., inner wall 5113 of base 5110 may define the opening 5111, and
the base 5110 can also comprise a proximal surface 5112 which, similar to that discussed above
at least with respect to speculum 100, may serve as a support surface for another surgical device.
Further, speculum 5100 may comprise a first blade 5120 attached to the base 5110 and blade
5120 may include a first distal end 5121. Speculum 5100 may additionally comprise a second
blade 5130 attached to the base and blade 5130 may also comprise a second distal end 5131.
Similar to various embodiments described above, the blades 5120, 5130, may comprise distal
portions 5123, 5133, respectively, that include a shape that is at least partially parabolic.

[0157] The attachment of the blades 5120, 5130 to the base 5110 may be described as
follows. Note, FIG. 16A shows the base 5110 in dashed lines to allow visualization of internal
components. Each blade 5120, 5130 may extend from a support bar 5122, 5132 fixedly attached
thereto or formed therewith. Further, the support bars 5122, 5132 may be received within a
groove 5115 defined within base 5110. Also, the support bars 5122, 5132, as will be explained
in more detail below, may cooperate with linkage assemblies 5150, 5160, portions of which may
also be received within groove 5115, to attach blades 5120, 5130 to base 5110.

[0158] Additionally, the blades 5120, 5130 may also be movable with respect to each
other to move between a closed position, as seen in FIG. 16B and an open position; FIGS. 16A

and 16B show the blades 5120, 5130 approaching a fully opened position. In at least one
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embodiment, first blade 5120 may be fixedly attached to the base 5110 and the second blade
5130 may be movably attached to the base 5110. In such embodiments, the first support bar
5122 may be adhered, welded, formed, fastened, or otherwise fixedly connected to the groove
5115 in base 5110. Further, the second support bar 5132 may be configured to slide in and out
of the groove 5115; for example, FIGS. 16A and 16C show the support bar 5132 at least partially
slid into groove 5115 and FIG. 16B shows the support bar 5132 slid out of the groove 5115.
[0159] As with the other exemplary speculums described herein, the speculum 5100 may
include one or more locking assemblies, such as first and second linkage assemblies 5150, 5160,
that are configured to releasably hold the first blade 5120 and the second blade 5130 relative to
each other in at least one locked position. Referring to FIG. 16A, in various embodiments, the
first linkage assembly 5150 may be connected to the first blade 5120 and to the second blade
5130, on one side of the speculum 5100, and the second linkage assembly 5160 may be
connected to the first blade 5120 and to the second blade 5130, on another side of the speculum
5100, for example.

[0160] Further, still referring to FIG. 16A, the first linkage assembly 5150 may comprise
a first locking lever 5151 pivotally coupled to the first blade 5120 via support bar 5122 and a
first link 5152 pivotally coupled to the second blade 5130 via support bar 5132. The first locking
lever 5151 may also be pivotally coupled to the first link 5152. In more detail, the locking lever
5151 may include a finger operable portion 5151a that is configured to be pushed and/or pulled
by a user to move the linkage assembly 5150, and, subsequently, to also move the second blade
5130 relative to the first blade 5120. Also, the locking lever 5151 may include a link portion
5151b integrally formed with or fixedly attached to the finger operable portion 5151a. The link

portion 5151b may pivotally connect to both the first support bar 5122 and the first link 5152 at
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or near the ends of link portion 5151b. Likewise, the first link 5152 may be pivotally connected
to both the link portion 5151b and the second support bar 5132 at or near the ends of first link
5152.

[0161] Moving now to the other side of speculum 5100, second linkage assembly 5160
may be similar to and/or mirror the first linkage assembly 5150 about base 5110. Accordingly,
the second linkage assembly 5160 may comprise a second locking lever 5161 pivotally coupled
to the first blade via support bar 5122 and a second link 5162 pivotally coupled to the second
blade 5130 via support bar 5132. The second locking lever 5161 may also be pivotally coupled
to the first link 5152. In more detail, and as with first linkage assembly 5150, the locking lever
5161 may include a finger operable portion 5161a that is configured to be pushed and/or pulled
by a user to move the linkage assembly 5160, and, subsequently, to also move the second blade
5130 relative to the first blade 5120. Also, the locking lever 5161 may include a link portion
5161b integrally formed with or fixedly attached to the finger operable portion 5161a. The link
portion 5161b may pivotally connect to both the first support bar 5122 and the second link 5162
at or near the ends of link portion 5161b. Likewise, the second link 5162 may be pivotally
connected to both the link portion 5161b and the second support bar 5132 at or near the ends of
second link 5162.

[0162] The first and second linkage assemblies 5150, 5160 and the first and second
blades 5120, 5130, thus form a six-bar linkage, that, when the locking levers 5151, 5161, are
pulled out, away from base 5110 via finger operable portions 5151a, 5151b, will move the blades
5120, 5130 toward each other, see, e.g., FIG. 16B. Likewise, referring to FIGS 16A and 16C,
when one or both of the locking levers 5151, 5161 are pressed in, toward base 5110 via finger

operable portions 5151a, 5151b, the blades 5120, 5130 will move apart from each other. Further
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pressing down on the locking levers 5151, 5161 to reach a fully locked position will result in the
six-bar linkage locking into position. For example, FIG. 16C shows locking lever 5161 in such a
fully locked position, whereas locking lever 5151 is approaching the same. To unlock the
linkage assemblies 5150, 5160, a user may pull on each lever 5151, 5161 via finger operable
portion 5151a, 5161a to move the blades towards each other, see FIG. 16B. Accordingly, the
speculum 5100 may be first closed as seen in FIG.16B, then inserted into a patient’s orifice, e.g.,
vagina 10 seen in FIG. 6A, and then opened and locked into an open position such as that seen in
FIG. 16A and 16C, or a fully open position. Then, a surgical procedure may be performed
through the speculum 5100. After the procedure, the speculum 5100 may be unlocked and
closed into a closed position, such as that seen in FIG. 16B, and removed from the patient.
[0163] The first and second linkage assemblies 5150, 5160 may be operated
independently or in unison to move second blade 5130 relative to first blade 5120. It will be
readily appreciated that, due to the linkage assemblies 5150, 5160, the second blade 5130 may be
moved directly away or towards the first blade 5120 by operating both levers 5151, 5161 at the
same time, see, e.g., FIG. 16B, or the second blade 5130 may be moved at an angle away or
towards the first blade 5120, see, e.g., FIG. 16C by moving one lever farther towards or away
from the base 5110. For example, in FIGS. 16A and 16C, lever 5161 is rotated closer to the base
5110 than is lever 5151, and thus, the blades are at an angle with respect to each other, see again,
FIG. 16C. Accordingly, variances in patients’ anatomy may be taken into account by adjusting
the travel of one blade relative to the other.

[0164] Additionally, speculum 5100 may provide various additional advantages. For
example, when the blades 5120, 5130 are in a locked position, the shortest distance between the

first distal end 5121 and a plane defined by the proximal surface 5112 may be substantially equal
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to the shortest distance between the second distal end 5131 and the plane defined by the proximal
surface 5112. Accordingly, the working distance from the proximal surface 5112, which, again,
may serve as a support surface for another surgical instrument, to an otomy site located between
the blades 5120, 5130 may be known, thereby helping remove anatomical variation between
patients as a significant surgical factor.

[0165] As will be appreciated from the disclosure above, FIGS. 16A-16C illustrate at
least one embodiment of a linked speculum that is low in profile and does not require a handle to
operate. Another embodiment of a linked speculum, speculum 6100, is shown in FIG. 17.
Generally, linked speculum 6100 may be similar to speculum 5100. However, notably, while the
first blade 5120 of speculum 5100 may be fixedly attached to the base 5110, a first blade 6120 of
speculum 6100 may be movable attached to a base 6110. Further, a second blade 6130 may also
be movably attached to the base 6110. Accordingly, both blades 6120, 6130 of speculum 6100
may move away or towards each other; FIG. 17 depicts the blades 6120, 6130 after they have
been moved together to a fully closed position with each of blades 6123, 6133 contacting each
other.

[0166] In more detail, and similar to other speculums described herein, such as speculum
5100, speculum 6100 can comprise base 6110 defining an opening 6111 therethrough, e.g., inner
wall 6113 of base 6110 may define the opening 6111, and the base 6110 can also comprise a
proximal surface 6112 which, similar to that discussed above at least with respect to speculum
100, may serve as a support surface for another surgical device. Further, speculum 6100 may
comprise first blade 6120 attached to the base 6110 and blade 6120 may include a first distal end
6121. Speculum 6100 may additionally comprise a second blade 6130 attached to the base 6110

and blade 6130 may also comprise a second distal end 6131. As described above, the blades
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6120, 6130, may comprise distal portions 6123, 6133, respectively that have a shape that is at
least partially parabolic.

[0167] The blades 6120, 6130 may be attached to the base 6110 as follows. Each blade
6120, 6130 may extend from a support bar 6122, 6132 fixedly attached thereto or formed
therewith. Further, the support bars 6122, 6132 may be configured to fit, slide, and/or be
received within a groove 6115 defined within base 6110. The support bars 6122, 6132 may
cooperate with linkage assemblies 6150, 6160, portions of which may also be received within
groove 6115, to attach blades 5120, 5130 to base 5110.

[0168] As with the other exemplary speculums described herein, such as speculum 5100,
for example, the speculum 6100 may include one or more locking assemblies, such as first and
second linkage assemblies 6150, 6160, that are configured to releasably hold the first blade 6120
and the second blade 6130 relative to each other in at least one locked position. Referring to
FIG. 17, in various embodiments, the first linkage assembly 6150 may be connected to both the
first blade 6120 and the second blade 6130, on one side of the speculum 6100, and the second
linkage assembly 6160 may be connected to both the first blade 6120 and the second blade 6130,
on another side of the speculum 6100, for example.

[0169] Further, still referring to FIG. 17, the first linkage assembly 6150 may comprise a
first link 6151 pivotally coupled to the second blade 6130 via support bar 6132 and a second link
6152 pivotally coupled to the first blade 6120 via support bar 6122. The first link 6151 may also
be pivotally coupled to the second link 6152. In more detail, the first link 6151 may pivotally
connect to both the second support bar 6132 and the second link 6152 at or near the ends of link
6151. Likewise, the second link 6152 may be pivotally connected to both the first link 6151 and

the first support bar 6122 at or near the ends of second link 6152. Additionally, to maintain a
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central positioning of blades 6120, 6130 in relation to opening 6111 and to provide a pair of
fulcrum points against which the linkage assembly 6150 may be leveraged, the linkage assembly
6150 may further comprise a pair of pins (not shown), one of which may be disposed in each of
arced channels 6153, 6154 formed in links 6151, 6152, respectively. The pins may be further
sized and configured to slide in at least one slot 6116 formed in base 6110 within groove 6115.
Accordingly, movement of either or both of links 6151, 6152 is controlled such that a portion of
each arced channel 6153, 6154 remains within groove 6115 of base 6110.

[0170] Moving now to the other side of speculum 6100, second linkage assembly 6160
may be similar to the first linkage assembly 6150. Accordingly, the second linkage assembly
6160 may comprise a third link 6161 pivotally coupled to the first blade 6120 via support bar
6122 and a fourth link 6162 pivotally coupled to the second blade 6130 via support bar 6132.
The third link 6161 may also be pivotally coupled to the fourth link 6162. In more detail, the
third link 6161 may pivotally connect to both the first support bar 6122 and the fourth link 6162
at or near the ends of link 6161. Likewise, the fourth link 6162 may be pivotally connected to
both the third link 6161 and the second support bar 6132 at or near the ends of link 6162.
Additionally, similar to that described with respect to first linkage assembly 6150, to maintain a
central positioning of blades 6120, 6130 in relation to opening 6111 and to provide a pair of
fulcrum points against which the second linkage assembly 6160 may be leveraged, the linkage
assembly 6160 may further comprise a pair of pins 6165a, 6165b. Pin 6165a may be disposed in
an arced channel 6163 formed in link 6161 and pin 6165b may be disposed in an arced channel
6164 formed in link 6162. The pins 6165a and 6165b may be further sized and configured to

slide in at least one slot 6116 formed in base 6110 within groove 6115. Accordingly, movement
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of either or both of links 6161, 6162 is controlled such that a portion of each arced channel 6163,
6164 remains within groove 6115 of base 6110.

[0171] Similar to that described above with respect to speculum 5100, the first and
second linkage assemblies 6150, 6160 and the first and second blades 6120, 6130 of speculum
6100, thus form a six-bar linkage, that, when the one or both sets of links 6151, 6152 and 6161,
6162 are pulled or pushed out, away from base 6110, will move the blades 6120, 6130 toward
each other, see, e.g., FIG. 17. Likewise, when one or both sets of links 6151, 6152 and 6161,
6162 are pressed in, toward base 6110, the blades 6120, 6130 will move apart from each other.
Further pressing down on both sets of links 6151, 6152 and 6161, 6162 to reach a fully locked
position will result in the six-bar linkage locking into position with the blades 6120, 6130 at their
farthest position from each other (not illustrated). To unlock the linkage assemblies 6150, 6160,
a user may push on one or both of links 6151, 6152 and 6161, 6162, respectively, from within
the opening 6111 to unlock and move the blades towards each other, see FIG. 17. Accordingly,
the speculum 6100 may be first closed as seen in FIG.16B, then inserted into a patient’s orifice,
e.g., vagina 10 seen in FIG. 6A, and then opened and locked into an open position analogous to
that shown with respect to speculum 100 in FIG. 6B. Then, a surgical procedure may be
performed through the speculum 6100. After the procedure, the speculum 6100 may be
unlocked and closed into a closed position, such as that seen in FIG. 17, and removed from the
patient.

[0172] Similar to that described above with respect to link speculum 5100, the first and
second linkage assemblies 6150, 6160 of speculum 6100 may be operated independently or in
unison to move the first and/or second blade 5130 relative each other. It will be readily

appreciated that, due to the linkage assemblies 6150, 6160, the second blades 6120, 6130 may be
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moved directly away or towards each other by operating both linkage assemblies 6150, 6160 at
the same time, see, e.g., FIG. 17, or the blades 6120, 6130 may be moved at an angle away or
towards each other by moving one linkage assembly 6150, 6160 farther towards or away from
the base 6110. For example, although not illustrated, linkage assembly 6150 may be pressed into
a locked position, while the other linkage assembly 6160 is not in a locked position and, thus, the
blades may be at an angle to each other. Accordingly, variances in patients’ anatomy may be
taken into account by adjusting the travel of one blade relative to the other.

[0173] Additionally, speculum 6100 may provide various additional advantages. For
example, when the blades 6120, 6130 are in a locked position, the shortest distance between the
first distal end 6121 and a plane defined by the proximal surface 6112 may be substantially equal
to the shortest distance between the second distal end 6131 and the plane defined by the proximal
surface 6112. Accordingly, the working distance from the proximal surface 6112, which, again,
may serve as a support surface for another surgical instrument, to an otomy site located between
the blades 6120, 6130 may be known, thereby helping remove anatomical variation between
patients as a significant surgical factor.

[0174] As noted above, the features illustrated or described in connection with one
embodiment may be combined with the features of other embodiments. By way of non-limiting
example, and referring now to FIG. 19, a speculum, such as speculum 8100, may include both
hinged and linked features to move and/or lock blades 8120, 8130 relative to each other. A side
view of speculum 8100 is shown in FIG. 19. Speculum 8100 may include a first blade 8120
pivotally connected to a base 8100 via first hinge 8117a and a second blade 8130 pivotally
connected to the base 8100 via second hinge 8117b. The blades 8120, 8130 may be moved in

relation to each other and opened to a locked position via a locking assembly in the form of
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linkage assembly 8150 comprising first and second links 8151, 8152. In more detail, extending
from first blade 8120 may be first link 8151 which may also be integrally formed with or
otherwise fixedly attached to the blade 8120 such that both the blade 8120 and the link 8151 may
rotate in fixed relation about hinge 8117a. Likewise, extending from second blade 8130 may be
second link 8152 which may also be integrally formed with or otherwise fixedly attached to the
blade 8130 such that both the blade 8130 and the link 8152 may rotate in fixed relation about
hinge 8117b. Further, the links may be movably connected by a first pin (not shown) protruding
from first link 8151 that is slidably received within a second channel 8154 formed within second
link 8152. Similarly, a second pin (not shown) may protrude from the second link 8152 that is
slidably received within a first channel 8153 formed within first link 8151. Accordingly, the
links 8151, 8152 may be moved, in a proximal direction, away from the base 8110 to a closed
position, such as the fully closed position shown in FIG. 19, where the blades 8120, 8130 are
contacting each other. Similarly, the links 8151, 8152 may be moved, in a distal direction,
toward base 8110 to an open position (not illustrated). Further moving the links 8151, 8152
toward the base 8110 may lock the blades 8120, 8130 in an open or locked position. Such
opening and closing of the blades 8120, 8130 may be used to hold open a natural orifice, such as
vagina 10 seen in FIGS. 6A-6B, for example, during a surgical procedure, as described herein.
Also, the first linkage assembly 8150 may function on one side of the base 8110 and a second
linkage assembly (not shown) may function in a similar fashion on another side of the base 8110.
In any event, the speculum 8100 may provide various advantages as described with respect to
other speculums taught herein.

[0175] The various speculum embodiments described herein may include various

materials for the speculum components. For example, the various parts of the speculum may be
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made from a clear plastic to allow visualization of the patient’s tissues. Further, the materials
may be made of any color to help indicate various portions which are to be operated by a user.
Additionally, the materials may be disposable after use. Such disposable materials may include
polycarbonate. However, the materials may be re-sterilized after use. Such re-sterilizable
materials may include polysulfone. Further, the materials may also be one or more metals, such
as stainless steel, aluminum, magnesium, and titanium, for example. Various combinations of
materials, such as those outlined above, are also possible. For example, the base may be made
from a plastic, while the blades are made from a metal.

[0176] Further, additional modifications and/or uses of the speculums described herein
are encompassed by various embodiments. By way of a first, non-limiting example, a light port
may be added to at least one of the speculum blades to disperse light. In such embodiments, the
light dispersing blade(s) may be made from a clear polycarbonate and an independent light
source may be coupled to the blade(s) to cause light to travel through the blade and radiate light
or glow, thereby providing enhanced lighting of the vagina and/or the otomy site therein, for
example. Alternatively, a light tube, e.g., a fiber optic cable, may be added to one or more of the
speculum blades to enable light to be fed to a distal portion of the blade. Light of any frequency
may be provided. In at least one embodiment, the light frequency may be tuned or chosen to
provide enhanced viewing of the tissue, e.g., the vaginal walls. Further, to better enable a user to
see through a distal portion of at least one of the blades, one or more blades may include a video
camera lens which may provide a signal to an external monitor, for example.

[0177] By way of a second, non-limiting example, a suction, a pressure, and/or an

irrigation port may be added to one or more of the speculum blades. Such a port may be
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incorporated into the blade shape itself or independent tubing may run through the blade.
Further, the port may be a carbon dioxide port which may assist with insufflation.

[0178] By way of a third, non-limiting example, a speculum may be configured for use
through a body wall, such as the abdominal wall, and not through a natural orifice. In such
embodiments, the speculum may function to help dilate an incision to increase the working area
therethrough. In at least one embodiment, one or more of the distal ends of the speculum blades
may form a sharp point. Further, all of the distal ends of the speculum blades may form a sharp
point, that, when the speculum is in a closed configuration, cooperate together to form an
incising point. The incising point may be applied to a patient’s body wall, e.g., the abdominal
wall, to incise the wall and pass the blades therethrough. Then, the speculum blades may be
opened, thereby dilating the incision. In at least one embodiment, the speculum base and/or
locking assembly/assemblies may be advanced until at least one of them contacts the exterior of
the patient. Thereafter, a plug, such as the transorifice device described above, may be added to
permit a sealed, port-based surgical procedure to be completed utilizing endoscopic, including
laparoscopic, tools, for example. In such embodiments, a port, such as the suction, pressure,
and/or irrigation port mentioned above, may be used to perform additional functions through the
speculum (e.g., insufflation) without requiring additional incisions beyond that needed to
introduce the speculum through the body wall.

[0179] By way of a fourth, non-limiting example, one or more speculum blades may
include a conduit that forms a channel other delivery mechanism for providing various energy or
signals to and/or from the blades. For instance, the blades may include an energy delivery
mechanism for producing radio frequency energy, for example, to assist with coagulation.

Additionally, ultrasound and/or laser energy may also be produced from a portion, e.g., a distal
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portion, of the speculum blade(s). Further, imaging modalities, such as static pictures, or
dynamic videos may be recorded at or through the blades and passed to an external recording
media. In any event, such energy and/or signal transmission may be passed through wires
embedded in or pass along a surface of one or more of the speculum blades.

[0180] By way of a fifth, non-limiting example, in embodiments including a port or other
conduit, such as those described above, a manifold may be incorporated into the speculum, near
the base, for example, to allow multiple inputs and/or outputs. The outputs may be connected to
an extension, either rigid or flexible, that allows one to continue to perform the functions of the
manifold, such as irrigation, suction, and/or energy deliver, for example.

[0181] By way of a sixth, non-limiting example, one or more sensors may be
incorporated into one or more of the speculum blades. Such sensors may provide various types
of feedback, including, but not limited to, their position relative to one another or their depth in a
patient’s body, temperature, moisture, heart rate, blood pressure, and the like. Any such
sensor(s) may also provide anatomical and/or calibration reference indicators for a user.

[0182] By way of a seventh, non-limiting example, one or more of the speculum blades
may be configured to deliver a drug. In such embodiments, the blade(s) may provide a port or
conduit through which a needle, or extendable needle, may pass through to allow direct injection
into a patient’s body, through the speculum blade(s).

[0183] In various embodiments, additional surgical delivery devices and related surgical
delivery device features are envisioned which may, among other things, provide similar
advantages to that described above with respect to surgical delivery device 200 and may also be
substituted for surgical delivery device 200 in a surgical system, kit, and/or method such as that

shown and portrayed in one or more of FIGS. 1-11. For example, FIGS. 21-22C illustrate a non-
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limiting embodiment of a surgical delivery device 1200. Surgical delivery device 1200 may be
similar to surgical delivery device 200. For instance, the surgical delivery device 1200 may also
include a body 1210, a tip 1220, and a balloon 1230. The body 1210 may comprise a proximal
end 1213 and a distal end 1212. A tool receiving passageway 1211 may be defined by body
1210 and include a proximal opening 1215 located at the proximal end 1213 and a distal opening
1214 (see, e.g., FIG. 22B) located at the distal end 1212. As noted above with respect to surgical
delivery device 200, a body, such as body 1210 may be rigid and define at least one curve
corresponding to the passageway 1211.

[0184] In more detail regarding the curved shape of a surgical delivery device, in various
embodiments, referring now to FIG. 21, a side view of a surgical delivery device 1200 is shown.
The body 1210 may be further shaped to assist a surgeon using the surgical delivery device 1200
to enter a patient’s body cavity, through a vagina, for example, at a desired angle and position.
Accordingly, the body 1210 may define multiple curves and/or linear portions. For example, the
body 1210 may include a linear, first section 12164, a curved, second section 1216b, a linear,
third section 1216c¢, a curved, fourth section 1216d, and a linear, fifth section 1216e. Further, in
at least one embodiment, referring to FIGS. 21 and 22B, the proximal opening 1214 and/or the
proximal end 1212 of body 1210 may define a first plane P1 (transverse to the plane of the page
of FIG. 21), and the distal opening 1214 and/or the distal end 1215 of body 1210 may define a
second plane P2 (also transverse to the plane of the page of FIG. 21). The first plane P1 and the
second plane P2 may intersect, thereby providing an entry angle at the proximal opening 1215
that is different from an exit angle at the distal opening 1214.

[0185] Focusing now on tip 1220 and FIGS. 22A-22C, the surgical delivery device 1200,

similar to that described with respect to delivery device 200, may further comprise a tip 1220
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movably mounted to the distal end 1213 of the body 1210 such that the tip 1220 can move
between an opened position (see, e.g., FIG. 22B) and a closed position (see, e.g., FIG. 22A). As
explained above with respect to surgical delivery device 200, the tip 1220 of delivery device
1200 may conceal a portion of a surgical tool (e.g., endoscope 500 seen in FIG. 22C), that is
inserted into passageway 1211, such that the tool may be revealed and/or delivered to a body
cavity within a patient, such as peritoneal cavity 20, see, e.g., FIG. 10.

[0186] As explained above with respect to delivery device 200, the tip 1220 may be
mounted to the distal end 1213 of the body 1210 in various ways. For example, referring to
FIGS. 22A, the tip 1220 may be mounted to the distal end 1213 by a hinge 1222. However,
during use, it may be undesirable for the surgical delivery device’s tip to open prematurely.
Accordingly, in various embodiments, a surgical delivery device, such as surgical delivery
device 1200 seen in FIGS 21-22B, may comprise a catch 1260 located at the distal end 1212 of
the body and configured to releasably hold the tip 1220 over the distal opening 1214 in a closed
position, see FIG. 22A, such that the tip 1220 does not inadvertently open to the position seen in
FIG. 22B. In more detail, referring to FIG. 22B, the catch may further include a first magnetic
portion 1261 located at the tip 1220 and a second magnetic portion 1262 located at the distal end
1212. The first magnetic material 1261 may be magnetically attracted to the second magnetic
portion 1262 such that opening the tip 1220 requires a certain amount of force, that may be
provided by advancing endoscope 500 through the surgical delivery device 1200 such that the
endoscope’s distal end 503 pushes the tip 1220 open, see FIG. 22C.

[0187] Also as noted above with respect to surgical delivery device 200, referring now to
FIGS. 22A-22C, the tip 1220 of delivery device 1200 may comprise a material that is at least

partially transparent to facilitate viewing therethrough. However, in at least one embodiment,
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the transparent tip 1220 may further include a cavity 1223 that is configured to receive a distal
end 503 of an endoscope 500. Accordingly, the distal end 503 of the endoscope 500 may rest
inside cavity 1223 such that the tissue and/or organs near the tip 1220 may be visualized during a
surgical procedure.

[0188] Further, also similar to that described with respect to surgical delivery device 200,
the tip 1220 of delivery device 1200 may be configured to incise tissue. For example, referring
to FIG. 22A, in at least one embodiment, the tip 220 may taper and/or include incising blades or
wings 1221 extending outwardly therefrom. Such incising wings 1221 may be useful for
cutting and/or separating tissue, such as the tissue at otomy site 13, seen in FIG. 6B.

[0189] Again, similar to that discussed above with respect to surgical delivery device
200, the surgical delivery device 1200 may be configured to dilate an incision by expanding a
balloon 1230 that surrounds at least part of the body 1210 and that may be located adjacent the
distal end 1212 of the body 1210. The balloon 1230 is shown in an unexpanded and/or deflated
configuration in FIG. 22A and in an expanded and/or inflated configuration in FIG. 22C, for
example. In at least one embodiment, referring to FIG. 21, the balloon 1230 may be inflated by
providing a gas, such as air, nitrogen, and/or carbon dioxide, through a port 1250 operably
coupled to the body 1210. Alternatively, a liquid, or a liquid mixed with a gas, may be used to
expand the balloon 1230 through port 1250. The port 1250 may include a stopcock valve to
maintain gas and/or liquid pressure in balloon 1230, after liquid and/or gas is introduced into the
balloon 1230. In any event, a tube or other conduit (not shown) may connect the port 1250 with
the balloon 1230 through body 1210 along or within passageway 1211.

[0190] Similar to balloon 230 described above with respect to surgical delivery device

200, as illustrated in FIGS. 21 and 22B-22C, the balloon 1230, when expanded, may have a
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shape with outward sides that are linear, as viewed from the side. In other words, the balloon
1230 may have a uniform, straight shape in a proximal-to-distal (or vice-versa) direction.
However, as explained above, various configurations are possible for the balloon 1230 to expand
and dilate tissue at an incision or other opening into a patient’s body and/or body cavity.

[0191] In various embodiments, as with surgical delivery device 200, the surgical
delivery device 1200 may also serve to assist in the proper placement and/or sealing of a
transorifice device, such as transorifice device 1300 within a body cavity. For example and
referring to FIG. 22A, in at least one embodiment, the surgical delivery device 1200 may further
comprise a suture holder 1240 located near the distal end 1212 of the body 1210, wherein the
suture holder 1240 is configured to releasably hold a suture, such as suture 1324 from the
transorifice device 1300 (discussed below). As shown in FIG. 22A, the suture holder 1240 may
be positioned on or along the body 1210 proximal to the balloon 1230. Notably, this
arrangement is different than that discussed above with respect to surgical delivery device 200.
Here, owing to the relative position of suture holder 1240 and balloon 1230, the held suture 1324
need not pass over the balloon 1230 and, therefore, the suture 1324 may be less likely to interfere
with the balloon-tissue interface when the balloon 1230 expands within an incision. In more
detail, as best seen in FIGS. 22A-22B, the suture holder may comprise a hook or protrusion 1241
that is configured to releasably snag a suture, such as suture 1324. Further, the protrusion may
extend from and/or be integrally formed with a collar 1242 that is attached to the body 1210.
Accordingly, when the protrusion 1241 is advanced in a distal direction (to the left of FIG. 22A,
for example), the suture holder 1240 may snag and releasably hold the suture 1324. Then, the
suture 1324 may be released when the protrusion 1241 is moved in a proximal direction (to the

right of FIG. 22A, for example). Thus, the suture holder 1240 may allow for the surgical
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delivery device to pull transorifice device 1300 via suture 1324 and then release the transorifice
device 1300 at a desired position and/or location.

[0192] In various embodiments, additional transorifice devices and related transorifice
device features are envisioned which may, among other things, accomplish similar advantages to
that described above with respect to transorifice device 300 and may also be substituted for
transorifice device 300 in a surgical system, kit, and/or method such as that shown and portrayed
in one or more of FIGS. 1-11. For example, referring to FIGS. 23A-23E, a non-limiting
embodiment of an exemplary transorifice device, transorifice device 1300, is shown.

[0193] Transorifice device 1300 may be similar to transorifice device 300. For instance,
referring to FIG. 23 A, which shows a side view of transorifice device 1300, transorifice device
1300 may comprise a port assembly 1310 and a flexible conduit 1320. In at least one
embodiment, the transorifice device may further comprise at least one support member 1330.
Referring to FIG. 23D, which shows a top perspective view of the transorifice device 1300, the
port assembly 1310 may define at least one port therein, such as first port 1311, second port
1312, and third port 1313. Referring to FIGS. 23A and 23B, the port assembly 1310 may also
have a proximal side 1314 and a distal side 1315 (see FIG. 23B). The flexible conduit 1320 may
extend from the distal side 1315 of the port assembly 1310 and may also have a proximal portion
1321 adjacent to the port assembly 1310 and a distal portion 1322. The support member 1330
may be movably associated with the distal portion 1322 of the flexible conduit 1320 and
extendable to the distal side of the port assembly 1310.

[0194] Referring briefly to FIGS. 23A and 23B, the port assembly 1310 may additionally
comprise a port portion 1310a and a conduit portion 1310b that are detachable from each other.

FIG. 23A shows the port portion 1310a coupled to the conduit portion 1310b and FIG. 23B

-76-



WO 2011/056844 PCT/US2010/055257

shows the port portion 1310a detached from the conduit portion 1310b. The conduit portion
1310b may be attached to the flexible conduit 1320 and the port portion 1310a may include ports
1311, 1312, 1313. As mentioned above with respect to transorifice device 300, such collective
detachment of ports 1311, 1312, 1313 may facilitate removing tissue and/or organ specimens
from a patient’s body during a surgical procedure. The port portion 1310a may be releasably
attached to the conduit portion 1310b by a threaded and/or snap-fit engagement between the
portions 1310a, 1310b, for example. Further, one or more release buttons may be included as
part of either or both of portions 1310a, 1310b to enable a user to quickly and easily decouple the
two portions 1310a, 1310b of the port assembly 1310.

[0195] Notably, in at least one embodiment and referring to FIG. 23B, the port portion
1310a may also be connected to extendable sleeves 1340 and 1350. Accordingly, removing the
port portion 1310a from the conduit portion 1310b may enable a user to also pull sleeves 1340,
1350 from the patient during a surgical procedure.

[0196] Similar to that described above with respect to transorifice device 300, referring
to FIG. 23D, each of the ports 1311, 1312, 1313 may be a different size. For example, in at least
one embodiment, port 1311 may accommodate a 10 mm or smaller diameter tool, port 1312 may
accommodate a 5 mm or smaller diameter tool, and port 1313 may accommodate an 18 mm or
smaller diameter tool. Further, each port 1311, 1312, 1313 may include one or more seals as
described above with respect to transorifice device 300.

[0197] Further, similar to transorifice device 300, the flexible conduit 1320 may also
comprise a flexible, resilient, or pliable ring 1323 located at the distal portion 1322 of the conduit
1320. Additionally, the flexible conduit 1320 may also comprise a suture 1324 connected to the
pliable ring 1323 and/or to the distal portion 1322 of the conduit 1320. The pliable ring 1323
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may be configured such that when it is not under external force, the ring 1323 assumes the shape
shown in FIG. 23 A, causing the distal portion 1322 of the flexible conduit 1320 to flare outward.
In other words, the pliable ring 1323 may be biased toward an annular or open shape. However,
the pliable ring 1323 may be bent into a folded shape, such as a hyperbolic paraboloid, by the
application of an external force. Such external force may come from a user pulling on suture
1324.

[0198] However, in at least one embodiment referring now to FIG. 22A and as
mentioned above, a suture holder, such as suture holder 1240 of surgical delivery device 1200,
may releasably hold suture 1324. Accordingly, after attaching the suture 1324 to suture holder
1240, the pliable ring 1323 may be pulled in a distal direction, toward tip 1220 of the surgical
delivery device 1200, such that the pliable ring 1323 collapses, buckles, or otherwise bends into
a compact or folded shape. The folded shape of ring 1323 may allow the ring 1323, and hence,
the distal portion 1322 of the flexible conduit 1320 to move through a smaller opening, such as
incision 14 (see FIG. 10), than the ring 1323 would fit through if the ring were in an unfolded,
annular shape. Additionally, the suture 1324 may be of a varying length. For example, in one
embodiment, although not shown, the suture 1324 may be relatively shorter than illustrated in
FIG. 22 A such that the pliable ring 1323 and/or the transorifice device’s distal portion 1322 to be
close to and/or tangential to suture holder 1240.

[0199] Focusing now on the support member 1330, in various embodiments, the support
member 1330 may be configured to provide support for the port assembly 1310 and/or the
flexible conduit 1320 after the transorifice device 1300 is positioned at least partially within a
speculum, such as speculum 2100, see FIGS. 13A-13B. For example, FIG. 23E shows a side

perspective view of the transorifice device 1300 supported by the speculum 2100 with the
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flexible conduit 1320 positioned between the speculum blades 2120, 2130, 2140 (in FIG. 23E, a
view of blade 2140 is obstructed by the conduit 1320). Further, in various embodiments, similar
to that described above with respect to transorifice device 300, the support member 1330 may
comprise an expandable bladder 1332 that is expandable or inflatable between an unexpanded
and an expanded configuration. For example, FIG. 23A shows the expandable bladder 1332 in
an unexpanded configuration and FIG. 23E shows the expandable bladder 1332 in an expanded
configuration. The bladder 1332 may be expanded via port 1331. Port 1331 may comprise a
stopcock valve and may allow gas and/or liquid to be passed through port 1331 into bladder 1332
to inflate and/or expand the same. The port 1331 may then be closed to maintain gas and/or
liquid pressure within the expanded bladder 1332, see FIG. 23E. Then, after a surgical
procedure is completed, the bladder 1332 may be deflated or compressed to an unexpanded
configuration by opening port 1331 to release gas and/or liquid pressure.

[0200] Referring to FIG. 23E, while the transorifice device 1300 is positioned at least
partially through speculum 2100, the expandable bladder 1332 may provide support to the port
assembly 1310 and/or to the flexible conduit 1320 during a surgical procedure. Accordingly, the
expandable bladder 1332 may be configured such that at least a portion, e.g., a proximal portion
1333, of the bladder 1330 contacts the port assembly 1310 when the bladder 1332 is expanded.
[0201] Further, similar to transorifice device 300, in at least one embodiment and as seen
in FIG. 23E, the bladder 1332 may also contact at least a portion of the speculum 2100 when the
bladder 1332 is expanded. In such embodiments, the bladder 1332 may serve as a flexible shock
absorber and/or resilient mount between the transorifice device 1300 and the speculum 2100.
The expanded bladder 1332 thus may provide support to the port assembly 1310 and/or the

flexible conduit 1320 while permitting flexible maneuverability to a surgical tool inserted
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through the transorifice device 1300. Additionally, referring to FIGS. 23A and 23E, when
expanded (as shown in FIG. 23E), the bladder 1332 may take up slack in the flexible conduit,
between the distal portion 1322 and the proximal portion 1321 (see FIG. 23A). In other words, a
portion of the bladder 1332 may move with respect to the distal portion 1322 of the flexible
conduit 1320 such that the port assembly 1310 and/or the proximal portion 1321 of the conduit
1320 move away from the distal portion 1322 and/or pliable ring 1323, secured through incision
14 (see FIG. 11). Accordingly, the flexible conduit 1320 may be made taught by way of
expanding bladder 1332, and, thus, anatomical variation between patients’ vaginal lengths may
be further removed as a significant surgical factor. In at least one such embodiment, the flexible
conduit may be approximately five inches in length to accommodate a majority of the patient
population.

[0202] Further, referring still to FIG. 23E, in at least one embodiment, the bladder 332
may have an outer diameter that is larger than the flexible conduit 320 and/or the speculum base
2110, such that the conduit 1320 may pass through the base 2110 while the bladder 1332 may
contact and be supported by the proximal surface 2112 (see FIG. 13B) of the base 2110, as noted
above.

[0203] In at least one embodiment, referring to FIG. 23A, the bladder 1332 may be
discontinuous with the port assembly 1310; however, the flexible conduit 1320 may pass through
the expandable bladder 1332. In such embodiments, the bladder 1332 may also be movable with
respect to the flexible conduit 1320. In other words, the bladder 1332 may form an annular ring-
like structure movably surrounding the proximal portion 1332 of the flexible conduit 1320.
[0204] The transorifice device 1300 may be further configured to provide additional

protection to tissue and/or organs within a patient’s body during a surgical procedure. For
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example, in at least one embodiment, the transorifice device 1300 may further comprise a first
extendable sleeve 1340 extending from first port 1311. The extendable sleeve 1340 may be
further located at least partially within the flexible conduit 1320, when the port portion 1310a is
connected to the conduit portion 1310b. Further, in another embodiment, the transorifice device
1300 may further comprise a second extendable sleeve 1350 extending from the second port
1312. The second extendable sleeve 1350 may further be located at least partially within the
flexible conduit 1320, when the port assembly portions 1310a, 1310b are connected to each
other. As shown in FIG. 23B, the first extendable sleeve 1340 and the second extendable sleeve
1350 may be seen in retracted configurations. In at least one embodiment, one or both of
flexible sleeves 1340, 1350 may be collapsed upon themselves in a random buckling or crinkled
configuration such that each flexible sleeve 1340, 1350 may rest, accordion-style, in the retracted
configuration seen in FIG. 23B, for instance. Alternatively, the sleeves 1340, 1350 may be
pleated. Referring still to FIG. 23B, the extendable sleeves 1340, 1350 may further include at
least partially rigid tubular supports 1344, 1354, respectively, that are attached to port portion
1310a and extend inside extendable sleeves 1340, 1350 for a portion of or past their lengths to
provide support to the sleeves 1340, 1350 while they are in the retracted configurations as
shown. In at least one embodiment, the tubular supports may be partially flexible, yet more rigid
than the extendable sleeves such that the tubular supports hold the sleeves until the latter are
extended, as discussed below.

[0205] Further, in at least one embodiment, referring to FIG. 23C, one or both of
extendable sleeves 1340, 1350 may be extended into an extended configuration such that first
extendable sleeve 1340 and/or second extendable sleeve 1350 extends beyond the distal portion

1322 of the flexible conduit and into a body cavity. In such embodiments, the extendable sleeves
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1340, 1350 may help provide further protection to internal organs and/or tissue during surgical
instrument exchanges through first port 1311 and/or second port 1312. For example, as seen in
FIG. 23C, the extendable sleeve 1340 has been extended into an extended configuration.

[0206] Similar to transorifice device 300, described above, in various embodiments, one
or more of the extendable sleeves 1340, 1350 may include features to facilitate their extension.
For example, referring to FIG. 23B, in at least one embodiment, first extendable sleeve 1340
may comprise a proximal end 1341 abutting the first port 1311 and a distal end 1342, and the
second extendable sleeve 1350 may likewise comprise a proximal end 1351 abutting the second
port 1312 and a distal end 1352. Further, first extendable sleeve 1340 may also include a first
suture 1343 located at the distal end 1342 of sleeve 1340 and/or the second extendable sleeve
may include a second suture 1353 located at the distal end 1352 of sleeve 1350. Thus, the
extendable sleeves 1340, 1350 may be extended similar to that described above with respect to
transorifice device 300 and as illustrated in FIG. 11. When the sleeves are in the retracted
configurations, as seen in FIG. 23B, for example, the sutures may also be positioned and/or
releasably held in slits 1345, 1355 formed in the tubular supports 1344, 1354 mentioned above,
thereby assisting a user to locate the suture with a grasper by maintaining the position of the
sutures near the center of each tubular support, prior to extension.

[0207] Varying options are discussed above to allow a user to extend the extendable
sleeves of a transorifice device. However, additional options are possible to achieve the same or
similar result. For example, in at least one embodiment and referring to FIG. 24, an extension
rod or tab, such as extension tab 3344 may be included in a transorifice device comprising a port
assembly including a port portion 3310a. Port portion 3310a may be similar to port portion

1310a discussed above in reference to transorifice device 1300. For example, an extendable
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sleeve 3340 may extend from the first port 3311. While not shown, each of the other ports, e.g.,
second port 3312 and/or third port 3313, may also be associated with an extendable sleeve
extending therefrom. In any event, as shown in FIG. 24, the extendable sleeve 3340 may be in
an accordion-like, retracted configuration. To facilitate extension of sleeve 3340, the tab 3344
may be attached to the sleeve 3340 at or near the sleeve’s distal end 3340. Further, the tab 3344
may be sized and configured that, when the sleeve is in a retracted configuration as shown, the
tab 3344 also extends through the sleeve 3340 and out of port 3311 in a proximal direction.
Thus, when the port portion 3310a is in place with a conduit portion (not shown, see however,
conduit portion 1310a in FIG. 23B, for example), or otherwise in position during a surgical
procedure, the extendable sleeve 3340 may be extended when a user presses on the tab 3344
such that the sleeve’s distal end 3342 extends in a distal direction (to the right of FIG. 24). The
tab 3344 may be configured such that it rests on a lip or in a pocket (not shown) at distal end
3342 and thus may only apply a force to the sleeve 3340 in a distal direction. Moving the tab
3344 in a proximal direction may thus disconnect or otherwise release the tab 3344 from the
sleeve’s distal end 3342,  In such embodiments, the tab 3344 may be removed from the sleeve
3340, after extending sleeve 3340, by pulling the tab 3344 in a proximal direction, and out
through port 3311. Further, the tab 3344 may be rigid or at least partially rigid such that it does
not significantly buckle when applying a force to the sleeve’s distal end 3342.

[0208] Another exemplary embodiment of a transorifice device 4300 including a sleeve
4340 is shown in FIG. 25. FIG. 25 shows a side cross-sectional view of transorifice device 4300
after the device 4300 has been placed through an incision 14 in tissue T. Transorifice device
4300 may be similar to transorifice device 300, described above. The transorifice device 4300

may include a port assembly 4310 defining at least one port, e.g., port 4311, and a flexible
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conduit 4320 including a distal pliable ring 4323 configured to seal the flexible conduit against
tissue T through an incision 14. As noted above with respect to transorifice device 1300, the port
assembly 4310 may comprise a port portion 4310a and a conduit portion 1310b that are
detachable from each other. Further, the port 4311 or a portion of it may be detached from port
portion 4310a. For example, the port 4311 may releasably receive a seal assembly 4345. Seal
assembly 4345 may be attached to sleeve 4340. Further, seal assembly may include a luer-like
taper 4345a that is configured to releasably engage and/or lock with a luer-like taper 4311a
formed in port 4311. Alternatively, the seal assembly 4345 and/or port 4311 may include other
interconnective seals or mating arrangements, such as compressive O-rings, gaskets,
compressive rubber, and polymers, for example. In any event, the seal assembly 4345 may be
attached and detached from port portion 4310a such that gas pressure (for insufflation purposes,
for example) may be maintained after connecting the seal assembly 4345 to the port 4311.
[0209] Further, referring still to FIG. 25, the port 4311 may further include at least one
seal 4316, which may be similar to at least one of the seals described above with respect to
transorifice device 300. In at least one embodiment, the seal 4316 may be sized and configured
to allow any size instrument shaft from 2-30 mm to pass therethrough. Additionally, the seal
4316 may be sized and configured to allow sleeve 4340 to pass therethrough. For example, in at
least one embodiment, the sleeve 4340 may be at least partially rigid owing to a wire, for
example, running along its length. Accordingly, after positioning the pliable ring 4323 distal to
incision 14 and/or tissue T, the sleeve 4340 may be advanced through the port 4311, through the
flexible conduit 4320, past ring 4323, and into body cavity 20, for example. Accordingly a

protected pathway for surgical tools through an opening 4347 defined by seal assembly 4345 and
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sleeve 4340 into cavity 20 may be provided during a surgical procedure. Sleeve 4340 may
provide similar other advantages to that described above with respect to transorifice device 300.
[0210] Additionally, the seal assembly 4345 may further comprise at least one seal. In at
least one embodiment, the seal assembly 4345 may further comprise a first seal 4346a and a
second seal 4346b. The first seal 4346a may be a duckbill seal and the second seal 4346b may
be a lip seal, or vice versa. A duckbill seal may help maintain pressure for insufflation, while the
lip seal may accommodate varying sizes of surgical tools while keeping an edge of the seal flush
with a surface of a surgical tool for sterility maintenance, for example.

[0211] The seal or seals mentioned herein in respect to any of the surgical system
components, such as a transorifice device, may be substituted for various other seals known in
the field. For example, each seal may include one or more of the following: a duckbill seal, a lip
seal, an S-shaped seal, a foam seal, a gel seal, and a pierceable membrane. Alternatively, the
seal(s) may be omitted entirely from the devices described herein.

[0212] Various embodiments are also envisioned for a support member associated with a
transorifice device. For example, a support member may comprise an expandable bladder 332 or
1332, as describe above with respect to transorifice devices 300 and 1300, respectively. The
expandable bladder may provide various advantages, such as assisting in taking up slack left in a
flexible conduit 320, 1320, after the conduit has been at least partially inserted through an
incision 14 and/or a pliable ring 323, 1323 has been positioned distal to the incision 14 (see FIG.
11, for example). Other support members are envisioned which may also provide similar such
advantages to a transorifice device. For example, referring now to FIG. 26A, a side cross-
sectional view is provided of a transorifice device 5300 resting on a speculum 5100 after the

speculum has been inserted into an orifice to expand tissue walls 11, an incision 14 has been
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made in the tissue T, and a pliable ring 5323 of the transorifice device has been positioned distal
to incision 14. As illustrated in FIG. 26A, only a portion of each device 5300, 10100 is shown,
to the left of centerline C. The transorifice device 5300 may be similar to transorifice device
4300, described above. For example, the transorifice device may include a port assembly 5310
defining at least one port, e.g., port 5311, and a flexible conduit 5320 including a distal pliable
ring 5323 configured to seal the flexible conduit against tissue T through the incision 14. As
noted above with respect to transorifice device 4300, the port assembly 5310 may comprise a
port portion 5310a and a conduit portion 5310b that are detachable from each other.

[0213] Similar to transorifice device 300, the port assembly 5310 may include a proximal
side 5314 and a distal side 5315. Further, the flexible conduit 5320 may extend from the port
assembly’s distal side 5314 and the conduit 5320 may include a distal portion 5322.
Additionally, the transorifice device 5300 may comprise at least one support member 5330
movable with respect to the distal portion 5322 of the flexible conduit and extendable to the port
assembly’s distal side 5315.

[0214] However, transorifice device 5300 may differ from transorifice device 300 in that
the support member 5330 may comprise a rotatable push member 5331. Referring briefly to
FIG. 26B, which shows a top view of the push member 5331 and a portion of the port assembly
5310, the push member 5331 is configured to rotate between a locked position (shown in solid
lines), and an unlocked, pushable position (shown in dotted lines). Referring to FIGS. 26A-26B,
when the push member 5331 is rotated to the pushable position, the push member 5331 may be
moved or pushed in a distal direction (toward the bottom of FIG. 26A) such that the push

member 5331 may contact the speculum’s proximal surface 10112 and thus may lift the port
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assembly 5310 to subsequently take up slack in the flexible conduit 5320, between the port
assembly 5310 and the pliable ring 5322, which is secured beyond the incision 14 in tissue T.
[0215] In more detail, referring to FIG. 26A, the push member 5331 may include an
insertable portion 5334 sized and configured to be received in a locking hole 5318 of the port
assembly 5310. The locking hole 5318 may be better seen in FIGS. 26C-26D. FIG. 26C is a top
view of a support ring 5317. FIG. 26D shows a partial cross-sectional view of the support ring
5317, taken along line 26D-26D, showing a detail of the locking hole 5318 defined by support
ring 5317. Support ring 5317 may be a part of the port assembly’s conduit portion 5310b and
may be coupled to flexible conduit 5320 and/or releasably attached to port portion 5310a.
Briefly, referring to FIG. 26A, part of the conduit’s proximal portion 5321 may be sandwich in a
serpentine path between components of port portion 2310b, including support ring 5317.
Further, the support ring may include a groove and/or O-ring to releasably attach to port portion
5310a such that the port portion 5310a may releasably connect thereto, yet rotate, if desired, 360
degrees about the centerline C.

[0216] Moving back to the push member 5331, the push member’s insertable portion
5334 may include at least one threaded side 5332 and at least one non-threaded side (not shown).
The threaded side(s) 5332 may be the sides to the left and/or right of the insertable portion 5334
as illustrated in FIG. 26A. The non-threaded side(s) may be the sides of the insertable portion
5334 that are parallel to the plane of FIG. 26A. Accordingly, the push member’s threaded sides
5332 may be configured to engage the locking hole’s threads 5319 when the push member is
rotated within the hole 5318 to the locked position. Further, the push member’s non-threaded
sides may be configured to align with the threads 5319 of the locking hole 5318 when the push

member 5331 is rotated therein to the pushable position. Alternatively, the push member may be
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constructed of a rigid material, such as steel, and the locking hole may be made of a softer
material, a plastic, for example, such that the push member may be self tapping within the hole
and not require perfect alignment therein.

[0217] Further, the locking hole 5318 may include threads 5319 on sides of the hole 5318
that correlate with the threaded sides 5332 of the insertable portion 5334. Further, the sides of
the hole that are parallel to the plane of FIG. 26A may, similar to insertable portion 5334, be
non-threaded (not shown). Accordingly, the locking hole 5318 may comprise at least one
threaded side 5319 and at least one non-threaded side (not shown). The locking hole’s threaded
sides 5319 may thus be configured to engage the push member’s threaded sides when the push
member is in the locked position. Further, the hole’s non-threaded sides may be configured to
align with the push member’s non-threaded sides when the push member is in the pushable
position. Thus, when the push member 5331 is in the locked position (shown in solid lines in
FIG. 26B), the push member 5331 may not readily translate with respect to hole 5318 and/or port
assembly 5310. However, when the push member 5331 is rotated to the unlocked, pushable
position (shown in dotted lines in FIG. 26B), the push member 5331 may translate in a proximal
or distal direction with respect to hole 5318, port assembly 5310, and/or distal portion 5322 of
the flexible conduit 5322.

[0218] Additionally, in various embodiments, the push member 5331 may be configured
to be operable by a user while resisting freely falling out of the locking hole 5318. Accordingly,
in at least one embodiment and referring to FIG. 26A, the push member 5331 further comprises a
proximal end 5331a, which may be adjacent to the insertable portion 5334. The proximal end
5331a may be configured to be operated by a user. In one such embodiment, the proximal end

5331a may include a finger operable tab projecting away from the insertable portion 5334.

-88-



WO 2011/056844 PCT/US2010/055257

Further, the push member 5331 may also comprise a distal end 5331b, which may be adjacent to
the insertable portion 5334 and opposite the proximal end 5331a. The distal end 5331b may
further comprise threads 5333 that may be aligned with, or on the same side as, the non-threaded
portion (not shown, see discussion above) of the insertable portion 5334. Thus, when the push
member 5331 is in a translatable or pushable position (see the dotted lines in FIG. 26B), the push
member’s distal threads 5333 may contact the hole’s threads 5319 (see FIG. 26D) if the push
member 5331 is moved sufficiently in a proximal direction (towards the top of FIG. 26A),
thereby preventing the push member 5331 from freely falling or moving out of the locking hole
5318.

[0219] While the above has discussed one push member 5331, it is contemplated that
more than one push member 5331 may be associated with port assembly 5310 and/or flexible
conduit 5320. Accordingly, in at least one embodiment and referring to FIGS. 26A and 26C, the
transorifice device 5300 may further comprise at least three push members 5331, spaced evenly
about support ring 5317, thereby providing an even distribution of support members 5330 about
port assembly 5310 and/or conduit 5320. While three push members define a plane, more or
less push members may be used if desired. Each of the push members 5331 may be similar to
that described above and each may also be received within a respective locking hole 5318, which
also may be similar to that described above.

[0220] FIGS. 27A-27B illustrate another embodiment of an exemplary support member
6330 associate with a transorifice device 6330. As illustrated, only cross-sectional portions of
port assembly 6310, flexible conduit 6320, and support member 6330 are shown. Transorifice
device 6330 may be similar to transorifice device 5300 described above. However, in at least

one embodiment, the support member 6330 may comprise a ratcheted sleeve 6331 operably
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engaged with the port assembly 6310. In more detail, the ratcheted sleeve 6331 may include
teeth that engage teeth formed in a support ring 6317. The teeth of the support ring 6317 may be
flexible such that the teeth may deflect as the sleeve 6331 is advanced in a distal direction
(toward the bottom of FIG. 27A). Thus, the sleeve 6331 may be in a proximal position as shown
in FIG. 27A, then after the transorifice device 6300 is positioned in a surgical site and/or within a
speculum 10100, as described above, the sleeve 6331 may be moved in a distal direction, in a
ratchet-like fashion, toward speculum 10100 until the sleeve 6331 contacts the proximal surface
10112 of speculum base 10110, for example. As shown in FIG. 27B, the sleeve 6331 may
thereby be moved to a distal position to take up slack in conduit 6320. In at least one
embodiment, the sleeve 6331 may be annular and/or surround all of support ring 6317.
Alternatively, multiple sleeves 6331 may be spaced about support ring 6317. Additionally, the
sleeve and/or ring may be threaded such that the sleeve may be moved proximally and/or distally
by rotating the sleeve with respect to the ring. Further, the sleeve may be constructed of multiple
telescoping segments such that additional extension may be achieved, if desired.

[0221] Further, as shown in FIG. 27B, the port assembly 6310 may include port portion
6310a that is detachable from conduit portion 6310b. The port portion 6310a may be screwed on
to conduit portion 6310b. Accordingly, the port portion 6310a may be removed from the conduit
portion 6310b by unscrewing the former from the later or vice versa.

[0222] Additionally, although not shown, a support member may comprise a spring
between the port portion and the conduit portion of a port assembly. Alternatively, or
additionally, a spring may extend distally beyond the port assembly to engage a speculum, for
example, thereby providing the port assembly with the ability to deflect during a surgical

procedure, if desired.
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[0223] Another embodiment of an exemplary transorifice device, transorifice device
2300, is illustrated in FIG. 28 A, which shows a side view of the transorifice device 2300.
Transorifice device 2300 may be similar to transorifice device 300. For instance, the transorifice
device 2300 may comprise a port assembly 2310 defining at least one port 2311 therein. In FIG.
28A, the walls of the port 2311 within port assembly 2310 are shown in dotted lines. The port
assembly 2310 may also likewise include a proximal side 2314 and a distal side 2315. The
transorifice device 2300 may further include a flexible conduit 2320 extending from the distal
side 2315 of the port assembly 2310 and the flexible conduit may also include a proximal portion
2321 adjacent to the port assembly 2310, a distal portion 2322, and a pliable ring 2323 located at
the distal portion 2322. The pliable ring 2323 may be configured such that when it is not under
external force, the ring 2323 may assume the shape shown in FIG. 28A, thereby causing the
distal portion 2322 of the flexible conduit 2320 to flare outward. In other words, the pliable ring
2323 may be biased toward an annular or open shape. However, the pliable ring 2323 may be
bent into a folded shape, such as a hyperbolic paraboloid, by the application of an external force.
Such external force may come from a user bending the ring with their fingers, for example.
[0224] Notably different from transorifice device 300, in at least one embodiment,
transorifice device 2300 may not include a support member that may be positioned between the
port assembly 2310 and a speculum, when the transorifice device 2300 is inserted at least
partially through a speculum. However, in various alternative embodiments, a support member
or members, as described herein, may be added to the transorifice device 2300, if desired.

[0225] In any event, similar to transorifice device 300, the transorifice device 2300, once
properly positioned within a patient (discussed below), may be configured to provide a sealed

passageway, through flexible conduit 2320, from outside a patient’s body to body cavity. The
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pliable ring 2323, which may be positioned distal to an incision during a surgical procedure, may
also prevent inadvertent removal or dislodgment of the distal portion 2322 from a patient’s body,
thereby retaining the transorifice device 2300 within the patient during a surgical procedure.
[0226] Moving now to FIG. 28B, another embodiment of an exemplary surgical delivery
device, surgical delivery device 2200, is shown. FIG. 28B illustrates a side view of the delivery
device 2200. Surgical delivery device 2200 may be similar to delivery device 200, described
above, in that surgical delivery device 2200 may be configured to assist in the proper placement
and/or sealing of a transorifice device, such as transorifice device 2300 (see FIG. 28A, discussed
above) within a body cavity. For example and referring to FIG. 28B, in various embodiments,
the surgical delivery device 2200 may comprise a foundation 2210, a shaft 2270, and a tip 220.
The shaft 2270 may include a proximal end 2271 and a distal end 2272 and the shaft 2270 may
also extend through the foundation 2210 such that the shaft 2270 is movable with respect to the
foundation 2210. In other words, there may be a hole (not shown) defined by the foundation that
slidably engages shaft 2270 therethrough such that the shaft 2270 may be slid or otherwise
moved back and forth in a distal direction (toward the top of FIG. 28B) or a proximal direction
(toward the bottom of FIG. 28B) through the foundation 2210.

[0227] Further, in various embodiments, the delivery device’s tip 2220 may be mounted
to the distal end 2272 of the shaft 2270 such that movement of the shaft’s proximal end 2271
effectuates movement of the tip 2220 relative to the foundation 2210. The tip 2220 may include
a distal side 2221 and a proximal side 2222, wherein the proximal side 2222 defines an opening
2223 sized and configured to receive at least a portion of a surgical tool. For example, in at least
one embodiment and as discussed in more detail below, the opening 2223 may be sized and

configured to receive the pliable ring 2323 of transorifice device 2300, see FIGS. 28A and 28C.
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[0228] In at least one embodiment, referring back to FIG. 28B, the surgical delivery
device 2200 may further comprise a body 2211 extending from the foundation 2210. Further,
the body 2211 may be rigid. In such embodiments, the shaft 2270 may extend through the rigid
body 2211. For example, the body 2211 may define a lumen (not shown) through which the
shaft 2270 may slidably pass. The rigid body 2211 may define a path and/or provide support for
the shaft 2270 when the shaft 2270 is moved back and forth, as noted above. Further, in at least
one embodiment, the shaft 2270 may be made from a flexible material.

[0229] In various embodiments, the rigid body 2211 may also define at least one curve
corresponding to the shaft. For instance, the rigid body 2211 may include a straight, linear
portion 2212a located adjacent to the foundation 2210 and a curved, non-linear portion 2212b
located distal to straight portion 2212 and/or adjacent to the tip 2220. Referring now to FIG.
28B and FIG. 6B, similar to that discussed above with respect to surgical delivery device 200,
surgical delivery device 2200 may be inserted at an incision ultimately made at an otomy site 13
located in a patient’s vagina 10, for example. The curved portion 2212b may enable the user to
insert the tip 2200 through the incision and into a body cavity at a desired angle, e.g., between
the rectum and the uterus in the rectouterine pouch.

[0230] Additionally, the surgical delivery device 2200, in at least one embodiment, may
further comprise a handle 2280 attached to the proximal end 2271 of the shaft 2270. For
example, the handle 2280 may be formed on or otherwise fixedly connected to the shaft’s
proximal end 2280. The handle 2280 may be configured for a user to grasp the handle 2280 and
thereby move the shaft 2270 and, subsequently, the tip 2220 in a proximal or distal direction.
For example, referring to FIGS. 28C-28D, a user may move the handle 2280 from a proximal

position shown in FIG. 28C to a distal position shown in FIG. 28D, thereby also moving the tip
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2220 from a proximal position (FIG. 28C) to a distal position (FIG. 28D). The tip 2220 and
handle 2280 are also shown in a proximal position in FIG. 28B.

[0231] Further, in at least one embodiment, the handle 2280, the body 2211, and the shaft
2270 may cooperate to enable the tip 2220 to be moved a limited distance. In such
embodiments, the body 2211 may also comprise a proximal end 2213 adjacent to the foundation
2210 and a distal end 2214. Also, the distance between the handle and the tip may be greater
than the distance between the foundation and the distal end of the rigid body. Thus, referring
still to FIG. 28B, the shaft 2270 may move in a distal direction (toward the top of FIG. 28B) until
the handle contacts the foundation 2210. The handle 2280 may not pass through the foundation
2210 because the handle 2280 may be larger in diameter than shaft 2280 and/or the handle 2280
may be also larger than the foundation hole (not shown) through which the shaft 2270 passes. In
more detail, for example, as seen in FIG. 28C, the shaft 2270 may extend a distance proximally
beyond the foundation 2210, toward handle 2280. Moving the handle 2280 into contact with the
foundation 2210, as seen in FIG. 28D, causes the tip 2220 to also move the distance that shaft
2270 was exposed beyond foundation 2210 in FIG. 28C. Accordingly, the tip 2220 may be
moved a limited distance, as defined by the amount of shaft 2270 exposed proximally beyond
foundation 2210 when the handle 2280 and/or tip 2220 are in a proximal position, see, again,
FIG. 28C.

[0232] Additionally, the body 2211 may limit how far the tip 2220 may move in a
proximal direction. In at least one embodiment, moving the handle 2280 in a proximal direction,
e.g., toward the bottom of FIG. 28B, may cause the tip 2220 to contact body 2211. The tip 2220
may be larger than the body 2211, and thus, may not pass therethrough. Accordingly, the tip

2220 may be limited to moving from a proximal position where the tip 2220 contacts the body
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2211 to a distal position, such as that shown in FIG. 28D, where the handle 2280 contacts the
foundation 2210.

[0233] In various embodiments, and as illustrated in FIG. 28B, the tip 2220 may be blunt.
For example, the tip 2220, as shown in FIG 28B, may be curved or parabolic in shape. In such
embodiments, the surgical delivery device 2220 may not, itself, make an incision at an otomy
site 13, see FIG. 6B. Therefore, where the tip 2220 is blunt, another tool, such as surgical
delivery device 200, a scalpel, needle, or other incision-making device may be used to create an
incision in the patient’s tissue. Thereafter, the tip 2220 may be advanced through the incision.
Further, owing to the curved shape of the tip 2220, the tip 2220 may dilate or expand the incision
as the tip 2220 is advanced therethrough.

[0234] As mentioned above, the surgical delivery device 2200 may be configured to
deliver a portion of a surgical device to a patient’s body cavity. In various embodiments, the
surgical delivery device 2200 may be configured to deliver a transorifice device, such as
transorifice device 2300. In more detail, referring now to FIGS. 28C-28D, the transorifice
device 2300 may first be mounted to the surgical delivery device 2200. In at least one
embodiment, the delivery device’s tip 2200 may be passed through the transorifice device’s
flexible conduit 2320. Further, the transorifice device’s port assembly 2310 may be brought into
contact with and/or releasably connected to the delivery device’s foundation 2210. For example,
the foundation 2310 and/or the port assembly 2310 may include snap-fit features, screws, tabs, or
other mechanisms to releasably connect the two components together.

[0235] As shown in FIG. 28C, after passing the tip 220 through the flexible conduit
2320, the transorifice device’s pliable ring 2323 may be folded or otherwise compacted to fit

within the tip’s opening 2223 such that the pliable ring 2323 may be held or biased against an
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inner wall 2224 of tip 2220 (see FIG. 28B). To aid in later deployment of the ring 2323 from the
tip 2220, medical lubricants may be added to either inner wall 2224 and/or to ring 2323 before
inserting the ring 2323 into tip 2220.

[0236] Next, the coupled transorifice device 2300 and surgical delivery device 2200 may
be at least partially inserted into a patient as described above with respect to transorifice device
300 and delivery device 200, see FIGS. 8-11, for example. Notably, if the tip 2220 is blunt, then
the incision 14 (see FIG. 9A) may be made before inserting the coupled devices into the patient,
as discussed above. If another device is used to make the incision 14, then a guidewire may be
placed into the incision during its creation, e.g., where an endoscope is used to assist in the
creation of the incision 14, the guide wire may be placed through a working channel of an
endoscope. The guidewire may assist a user in placing the tip 2220 of the surgical deliver device
2200 through the incision 14. In any event, referring to FIG. 28C and FIG. 9A, the tip 2220
may ultimately be passed through incision 14 such that the tip 2220 is located within body cavity
20.

[0237] After inserting the tip 2220 into body cavity 20, the handle 2280 may be advanced
in a distal direction to a distal position, such as that shown in FIG. 28D. As discussed above,
moving the handle 2280 as such may cause the tip 2220 to also move to a distal position.
However, because the port assembly 2310 may be connected to the foundation 2210, the pliable
ring 2323 may not move as far as the tip 2220. Accordingly, the pliable ring 2323 may be
thereby released from the tip 2220 through opening 2223, thereby causing the ring 2323 and the
distal portion 2322 of flexible conduit 2320 to flare outward, away from tip 2220 and/or shaft

2270. The transorifice device 2300 may now be in a similar configuration to that shown in FIG.
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10 with respect to transorifice device 2300, forming a sealed conduit from outside the patient’s
body to body cavity 20 through the patient’s vagina, for example.

[0238] Next, the surgical delivery device 2200 may be removed from the patient. First,
the foundation 2210 may be detached from the port assembly 2310. Then, the delivery device
2200 may be pulled in a proximal direction such that the tip 2220 is pulled through the flexible
conduit 2320 and out port assembly 2310. In such embodiments, the outer diameter of the tip
2220 may thereby be smaller than the inner diameter of the flexible conduit 2320 and/or a port
defined within port assembly 2310.

[0239] After removing the surgical delivery device 2200 from the transorifice device
2300, a surgical procedure may be performed through the transorifice device, as described above
with respect to transorifice device 300 and FIG. 11, for example.

[0240] As noted above, the transorifice device’s tip 2220 may be blunt. Alternatively, in
various embodiments, the tip 2220 may be at least partially sharp and/or otherwise configured to
make an incision in a patient’s tissue, such as at otomy site 13, see FIG. 6B. In such
embodiments, the tip 2220 may be similar to that described above with respect to tip 220 of
delivery device 200. Further, another example of a tip configured to incise tissue, tip 3220, is
shown in FIG. 29A. FIG. 29A illustrates a side cross-sectional view of tip 3220 located at a
distal portion of shaft 3270. Tip 3220 and/or shaft 3270 may be substituted for tip 2220 on
transorifice device 2200 shown in FIG. 28B, for example. Tip 3220 may include an incising
portion 3220b extending distally from a curved portion 3220a. The incising portion 3220b may
include incising wings 3221. The incising portion 3220b and/or wings 3221 may incise tissue
similar as described above with respect to surgical delivery device 1200. The curved portion

3220a may function similar to that described above with respect to tip 2220 in that curved
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portion 3220a may include a proximal side 3222 that defines an opening 3223 sized and
configured to receive at least a portion of a surgical tool. For example, in at least one
embodiment, the opening 3223 may be sized and configured to receive a pliable ring of a
transorifice device, such as pliable ring 2323 of transorifice device 2300, see FIG. 28A. Further,
referring to FIGS. 28A and 29A, the pliable ring 2323 may be folded or otherwise compacted to
fit within the tip’s opening 3223 such that the pliable ring 3323 may be held or biased against an
inner wall 3224 of curved portion 3220a. Accordingly, the tip 3200 may both incise tissue at an
otomy site and deliver a portion of a transorifice device to a body cavity, as discussed above.
[0241] Additionally, the shaft 3270 may be similar to shaft 2270 described above.
However, shaft 3270 may extend through the tip’s curved portion 3220a to the incising portion
3220b. A lumen or tool receiving passageway 3211 may be defined by the inner surfaces of
shaft 3270. The shaft 3270 and/or passageway 3211 may extend proximally past a foundation
(not shown), similar to foundation 2210 shown in FIG. 28B and discussed above. In such
embodiments, the incising portion 3220b may be at least partially transparent such that a portion
of an endoscope (not shown) may be inserted into passageway 3211 until a distal end of the
endoscope reaches the incising portion 3220b. In such embodiments, the endoscope may
provide visual feedback or signals to a user operating a surgical delivery device including tip
3220 and/or shaft 3270 such that the user may view tissue near the incising portion 3220b during
a surgical procedure.

[0242] The tip 3220 may function as a part of a surgical delivery device to deliver a
surgical device to a body cavity, as described above with respect to delivery device 2200.
Additionally, tip 3220 may cooperate with other features in a surgical delivery device to assist

with delivering a surgical tool (e.g., as transorifice device 2300, see FIG. 28A) to a surgical site.
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For example, in at least one embodiment, referring to FIG. 29B, a surgical delivery device may
further include body 3211, similar to body 2211, described above. Further, the shaft 3270 may
be slidably received through the body 3211. However, a reverse taper 3290 may extend from the
body’s distal end 3214. The taper 3290 may form a curved or parabolic shape, similar to curved
portion 3220b (see FIG. 29A). The taper 3290 may serve several functions. First, when the tip
3220 is drawn into a proximal position as shown in FIG. 29B, a pliable ring, such as pliable ring
2323 (see FIG. 28A), may be folded and held between the tip’s inner wall 3224 and an inner wall
or walls 3294 of taper 3290. Accordingly, the walls 3224, 3294 may define a cavity to hold a
pliable ring 2323, for example. In such embodiments, less of the ring 2323 may need to be
inserted into tip 3220 than may be required for tip 2220, described above. Thus, because less of
the ring 2323 may need to be exposed to release the ring 2323 from the tip 3220, the tip 3220
may not require as long of a distance between a proximal position and a distal position to release
the pliable ring 2323. Second, the taper 3290 may allow a surgical delivery device, with which
taper 3290 is a part, to center itself during removal through a flexible conduit and/or an incision.
Third, owing to the shape of taper 3290, the taper 3290 may dilate or expand tissue during
removal of a surgical delivery device through the incision. In this way, the tip 3220 may not
snag or otherwise be restricted from moving back through the incision, after delivery of a
transorifice device to a body cavity, for example.

[0243] In various embodiments, the devices may be made from various materials. By
way of example, a surgical delivery device may be made from medical grade plastics and/or
stainless steel. Further, a surgical delivery device may be disposable or reusable. Additionally,
referring to a transorifice device, the flexible conduit and/or the extendable sleeves may be made

from any biocompatible material or combination of materials such as, but not limited to, silicone,
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a polymer such as polyurethane, thermal plastic rubber (TPR), and/or a biocompatible metal such
as stainless steel. Also, any other component of the devices described herein may also be made
from one or more of the above materials. Further, surface treatments of the various device
surfaces are possible. Such surface treatments may include altering the surface texture or adding
a biocompatible coating such as silicone and/or a water-soluble personal lubricant, such as K-Y®
jelly, to increase lubricity for easy passage of instruments, for example.

[0244] Further, while various embodiments disclosed herein contemplate using various
components together as part of a surgical system, kit, and/or method, the individual components
may be used independently as well. For example, a speculum, transorifice device, and/or
surgical delivery device, according to any of the various embodiments, may be used independent
of the other devices disclosed herein. Also, any or all of the instruments may be used in a non-
NOTES procedure. For example, the various devices may be used through an incision made in
the abdominal wall.

[0245] While the embodiments have been described, it should be apparent, however, that
various modifications, alterations and adaptations to the embodiments may occur to persons
skilled in the art with the attainment of some or all of the advantages of the various
embodiments. For example, according to various embodiments, a single component may be
replaced by multiple components, and multiple components may be replaced by a single
component, to perform a given function or functions. This application is therefore intended to
cover all such modifications, alterations and adaptations without departing from the scope and
spirit of the appended claims.

[0246] The devices disclosed herein can be designed to be disposed of after a single use,

or they can be designed to be used multiple times. In either case, however, the device can be
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reconditioned for reuse after at least one use. Reconditioning can include a combination of the
steps of disassembly of the device, followed by cleaning or replacement of particular pieces, and
subsequent reassembly. In particular, the device can be disassembled, and any number of
particular pieces or parts of the device can be selectively replaced or removed in any
combination. Upon cleaning and/or replacement of particular parts, the device can be
reassembled for subsequent use either at a reconditioning facility, or by a surgical team
immediately prior to a surgical procedure. Those of ordinary skill in the art will appreciate that
the reconditioning of a device can utilize a variety of different techniques for disassembly,
cleaning/replacement, and reassembly. Use of such techniques, and the resulting reconditioned
device, are all within the scope of the present application.

[0247] The devices described herein may be processed before surgery. First a new or
used instrument is obtained and, if necessary, cleaned. The instrument can then be sterilized. In
one sterilization technique, the instrument is placed in a closed and sealed container, such as a
plastic or TY VEK® bag. The container and instrument are then placed in a field of radiation
that can penetrate the container, such as gamma radiation, x-rays, or higher energy electrons.
The radiation kills bacteria on the instrument and in the container. Alternatively a sterilizing gas
or other sterilizing procedure may be used. The sterilized instrument can then be stored in the
sterile container. The sealed container keeps the instrument sterile until it is opened in the
medical facility.

[0248] Any patent, publication, or other disclosure material, in whole or in part, that is
said to be incorporated by reference herein is incorporated herein only to the extent that the
incorporated materials does not conflict with existing definitions, statements, or other disclosure

material set forth in this disclosure. As such, and to the extent necessary, the disclosure as
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explicitly set forth herein supersedes any conflicting material incorporated herein by reference.
Any material, or portion thereof, that is said to be incorporated by reference herein, but which
conflicts with existing definitions, statements, or other disclosure material set forth herein will
only be incorporated to the extent that no conflict arises between that incorporated material and

the existing disclosure material.

-102-



WO 2011/056844 PCT/US2010/055257

CLAIMS

What is claimed is;

1. A surgical method, comprising:

inserting a speculum into a patient’s vagina, the speculum including two or more blades
movable with respect to each other;

expanding the speculum by moving the blades apart from each other such that the blades
move apart walls of the vagina;

obtaining a surgical delivery device coupled to a transorifice device, the transorifice
device including a flexible conduit;

inserting a portion of the surgical delivery device through the speculum such that a distal
portion of the flexible conduit is also inserted through the speculum;

creating an incision in the vagina;

passing a tip of the surgical delivery device through the incision and into a body cavity of
the patient; and

releasing the transorifice device from the surgical delivery device such that the distal

portion of the flexible conduit is located within the body cavity.

2. The surgical method of claim 1, further comprising adding at least one suture to the

vaginal wall such that the vaginal wall is drawn taught before creating the incision.

3. The surgical method of claim 1, further comprising removing the surgical delivery device

through the flexible conduit of the transorifice device.
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4. The surgical method of claim 1, wherein the transorifice device further comprises a
pliable ring located at the distal portion of the flexible conduit, the method further comprising
releasing the pliable ring within the body cavity to seal the distal portion of the flexible conduit

within the body cavity.

5. The surgical method of claim 1, further comprising extending a sleeve of the transorifice
device such that a distal end of the sleeve is extended beyond the distal portion of the conduit

and into the body cavity.

6. A speculum, comprising:

a base defining an opening therethrough, the base comprising a proximal surface;

a first blade attached to the base, the first blade comprising a first distal end;

a second blade attached to the base, the second blade comprising a second distal end,
wherein the first blade and the second blade are movable with respect to each other; and

at least one locking assembly configured to releasably hold the first blade and the second
blade relative to each other in at least one locked position, wherein, when the first blade and the
second blade are in the at least one locked position, a shortest distance between the first distal
end and a plane defined by the proximal surface is substantially equal to another shortest

distance between the second distal end and the plane defined by the proximal surface.

7. The speculum of claim 6, wherein the first blade and the second blade are movable with

respect to each other without a handle.
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8. The speculum of claim 6, wherein when the first blade and the second blade are in the at
least one locked position, the first blade and the second blade are substantially parallel with

respect to each other.

9. The speculum of claim 6, wherein the first blade and the second blade are movable with
respect to each other such that the first distal end and the second distal end substantially move in

the same plane.

10.  The speculum of claim 6, further comprising a third blade attached to the base.

11.  The speculum of claim 6, wherein the at least one locking assembly comprises at least

one ratchet assembly or at least one linkage assembly.

12. A transorifice device, comprising:

a port assembly defining at least one port therein, the port assembly including a proximal
side and a distal side; and

a flexible conduit extending from the distal side of the port assembly, the flexible conduit
including a proximal portion adjacent to the port assembly and a distal portion, wherein the

flexible conduit further comprises a pliable ring located at the distal portion.

13.  The transorifice device of claim 11, further comprising an extendable sleeve extending

from the at least one port and located at least partially within the flexible conduit.
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14. The transorifice device of claim 11, wherein the flexible conduit further comprises a

suture connected to one of the pliable ring and the distal portion.

15.  The transorifice device of claim 11, further comprising at least one support member
movably associated with the distal portion of the flexible conduit and extendable to the distal

side of the port assembly.

16. The transorifice device of claim 14, wherein the at least one support member comprises
an expandable bladder.
17. A surgical delivery device, comprising:

a body including a proximal end and a distal end, the body defining a tool receiving
passageway therein including a proximal opening located at the proximal end and a distal
opening located at the distal end;

a tip movably mounted to the distal end of the body such that the tip can move between
an opened position and a closed position; and

an expandable member surrounding at least part of the body and located adjacent the

distal end of the body.
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18.  The surgical delivery device of claim 16, further comprising a suture holder located near

the distal end of the body, wherein the suture holder is configured to releasably hold a suture.

19.  The surgical delivery device of claim 16, wherein the tip is configured to incise tissue.

20.  The surgical delivery device of claim 16, wherein the tip comprises a material that is at

least partially transparent.
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