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METHOD AND SYSTEM FOR INTRACAVITARY

AND EXTRACAVITARY PROCEDURES

DESCRIPTION

[001] This application claims the benefit of priority from U.S. Provisional

Application No. 61/332,028, filed May 6 , 2010, which is herein incorporated by

reference in its entirety.

Field

[002] Embodiments of the present invention generally relate to medical

devices. Specifically, embodiments of the present invention relate to a device for

use in medical applications, such as for intracavitary and extracavitary procedures.

Embodiments of the present invention also cover methods of using such devices.

Those skilled in the art will recognize the benefits of applying the present invention to

similar fields not discussed herein.

Background

[003] In general, it is desirable to minimize the invasiveness of medical

procedures. These medical procedures may include therapeutic or diagnostic

medical procedures. Invasive medical procedures are generally more expensive,

and there is generally a greater risk of complication and discomfort for the patient.

For example, open surgery, for a therapeutic or diagnostic purpose, is an invasive

medical procedure with significant attendant risks. Since the performance of open

surgery typically requires relatively large incisions, relatively large amounts of blood

may be lost, the risk of infection may increase, and the potential for post-operative

hernias may be higher. Furthermore, relatively large incisions require extended

recovery times to allow the incisions to heal. For example, the treatment of uterine

fibroids, such as by open myomectomy or hysterectomy, can involve an abdominal

incision and/or complete removal of the uterus, and therefore can be very invasive.



Accordingly, methods and devices that reduce trauma to the patient, are less

invasive, and/or enhance access to the patient would be beneficial.

[004] It is to be understood that both the foregoing general description and

the following detailed description are exemplary and explanatory only and are not

restrictive of the invention.

SUMMARY

[005] In one aspect, a method of performing a medical procedure in a

patient includes inserting a first working instrument and a second working instrument

through an opening in the patient, creating an incision in body tissue inside the

patient using at least one of the first and second working instruments, and advancing

the second working instrument through the incision to position the second working

instrument at a work site inside the patient. The method also includes positioning

the first working instrument at the work site without advancing the first working

instrument through the incision, and performing a procedure at the work site inside

the patient using the first and second working instruments.

[006] In another aspect, a method of performing a medical procedure in a

patient includes inserting a first working instrument and a second working instrument

through an opening in the patient, creating an incision in body tissue inside the

patient using at least one of the first and second working instruments, and advancing

the second working instrument through the incision to position the second working

instrument at a work site inside the patient. The method also includes positioning

the first and second working instruments near opposite sides of a wall of body tissue

at the work site, and performing a procedure at the work site inside the patient using

the first and second working instruments.

[007] In a further aspect, a method of performing a medical procedure in a

patient includes inserting a first working instrument and a second working instrument

through an opening in the patient, creating a first incision in body tissue at a first

location inside the patient using at least one of the first and second working

instruments, and creating a second incision in body tissue at a second location

inside the patient using at least one of the first and second working instruments. The

first and second locations are different locations. The method also includes

advancing the first working instrument through the first incision, advancing the



second working instrument through the second incision, and performing a procedure

at a work site inside the patient using the first and second working instruments after

advancing the first and second working instruments through the respective first and

second incisions.

[008] In yet another aspect, a method of performing a medical procedure in

or near a uterus of a patient includes advancing a first working instrument and a

second working instrument through a vagina of the patient, creating an incision in a

vaginal wall in the patient using at least one of the first and second working

instruments, and advancing the second working instrument through the incision to

position the second working instrument at a work site on or near the uterus. The

method also includes positioning the first working instrument at the work site without

advancing the first working instrument through the incision, and performing a

procedure at the work site using the first and second working instruments.

[009] In yet a further aspect, a device for performing a medical procedure in

a patient includes a first working instrument including a distal end, and a second

working instrument including a distal end. The first and second working instruments

are configured to move independently from each other. The device also includes a

connecting mechanism at the first and second distal ends of the first and second

working instruments, and the connecting mechanism is configured to secure the

distal end of the first working instrument to the distal end of the second working

instrument when the distal ends of the first and second working instruments are

disposed inside the patient.

[010] Additional objects and advantages of the invention will be set forth in

part in the description which follows, and in part will be obvious from the description,

or may be learned by practice of the invention. The objects and advantages of the

invention will be realized and attained by means of the elements and combinations

particularly pointed out below.

[011] It is to be understood that both the foregoing general description and

the following detailed description are exemplary and explanatory only and are not

restrictive of the invention.



BRIEF DESCRIPTION OF THE DRAWINGS

[012] The accompanying drawings, which are incorporated in and

constitute a part of this specification, illustrate several embodiments of the invention

and together with the description, serve to explain the principles of the invention.

[013] Fig. 1 is a cross-sectional view of a body portion showing a device for

performing a myomectomy, the device including one working instrument extending

into the uterine cavity and another working instrument extending outside the uterine

cavity, according to an exemplary embodiment of the invention;

[014] Fig. 2 is a cross-sectional view of a body portion showing a device for

performing a myomectomy, the device including two working instruments extending

outside the uterine cavity, according to an exemplary embodiment of the invention;

[015] Fig. 3 is a cross-sectional view of a body portion showing a device for

performing a uterine fibroid ablation procedure, the device including one working

instrument extending into the uterine cavity and another working instrument

extending outside the uterine cavity, according to an exemplary embodiment of the

invention;

[016] Fig. 4 is a cross-sectional view of a body portion showing a device for

treating submucosal uterine fibroids, the device including one working instrument

extending into the uterine cavity and another working instrument extending outside

the uterine cavity, according to an exemplary embodiment of the invention;

[017] Fig. 5 is a cross-sectional view of a body portion showing a device for

treating endometriosis, the device including one working instrument extending into

the uterine cavity and another working instrument extending outside the uterine

cavity, according to an exemplary embodiment of the invention;

[018] Fig. 6 is a cross-sectional view of a body portion showing a device for

treating endometriosis, the device including two working instruments extending

outside the uterine cavity, according to an exemplary embodiment of the invention;

[019] Fig. 7 is a cross-sectional view of a body portion showing a device for

treating adhesions in the pelvic area, the device including two working instruments

extending outside the uterine cavity and into the pelvic area, according to an

exemplary embodiment of the invention;

[020] Fig. 8 is a cross-sectional view of a body portion showing a device for

performing female sterilization, the device including two working instruments



extending outside the uterine cavity and toward a fallopian tube, according to an

exemplary embodiment of the invention;

[021] Fig. 9 is a cross-sectional view of a body portion showing a device for

treating diseases of the adnexal mass, the device including two working instruments

extending outside the uterine cavity and toward an ovary, according to an exemplary

embodiment of the invention;

[022] Fig. 0 is a cross-sectional view of a body portion showing a device

inserted into a patient, the device including one working instrument with a pop-up

optical device and another working instrument with an integral optical device,

according to an exemplary embodiment of the invention; and

[023] Fig. 11 is a cross-sectional view of a body portion showing a device

inserted into a patient, the device including a connecting mechanism for connecting

the distal ends of two working instruments together, according to an exemplary

embodiment of the invention.

DESCRIPTION OF THE EMBODIMENTS

[024] Reference will now be made in detail to exemplary embodiments of

the invention, examples of which are illustrated in the accompanying drawings.

Wherever possible, the same reference numbers will be used throughout the

drawings to refer to the same or like parts.

[025] The terms "proximal" and "distal" are used herein to refer to the

relative positions of the components of the exemplary endoscopic device 10. When

used herein, "proximal" refers to a position relatively closer to the exterior of the body

or closer to the surgeon using the endoscopic device 0. In contrast, "distal" refers

to a position relatively further away from the surgeon using the endoscopic device 10

or closer to the interior of the body.

[026] Fig. 1 depicts an exemplary endoscopic device 10 that may be used

for any therapeutic or diagnostic endoscopic procedure. The phrase "endoscopic

procedure" is broadly used to indicate any medical procedure that may be performed

by inserting an endoscope, guide tube, catheter, or any other medical device into the

body through any anatomic opening. Although in the description that follows, the

endoscopic device 10 is described and shown as being inserted into the body

through the vagina, it should be emphasized that this description is exemplary only.



For example, the endoscopic device 0 may also be used for procedures in or near

other body organs, such as uterus, pelvic area, bladder, stomach, esophagus,

intestine or other organs in the lower gastrointestinal tract, heart, etc. For purposes

of this disclosure, the phrase "body organ" is broadly used to include body lumens

and body cavities.

[027] In general, embodiments of the current disclosure may be applicable

to applications where a medical device is inserted into the body through an anatomic

opening (e.g., an incision or a natural orifice). For example, embodiments of the

current disclosure may be used in, but are not limited to, natural orifice transluminal

endoscopic surgery (NOTES) procedures or single incision laparoscopic surgical

(SILS) procedures.

[028] According to an embodiment, the endoscopic device 0 may include

a guide sheath 20, a first probe or working instrument 30, and a second probe or

working instrument 40. As described below, the endoscopic device 10 may be

inserted into a patient to perform a surgical operation in the patient and/or to observe

inside the patient. The endoscopic device 10 may be made of any suitable material

capable of being inserted into the body, e.g., a suitable biocompatible material.

[029] The guide sheath 20 may be inserted into the opening in the patient

and advanced into the patient (e.g., advanced into a body organ, such as the vagina,

and positioned as shown in Figs. 2 and 5-9), and then the first and second working

instruments 30, 40 may be advanced through the guide sheath 20 into the patient.

As another alternative, the guide sheath 20 may be omitted or substituted by another

suitable device known in the art.

[030] The guide sheath 20, the first working instrument 30, and the second

working instrument 40 may be configured to be at least partially inserted into an

opening in the patient, such as a natural orifice in the body (e.g., mouth, rectum,

anus, nose, urethra, umbilicus, vagina, etc.) or an incision created by the surgeon.

The guide sheath 20, the first working instrument 30, and the second working

instrument 40 may be advanced through the opening in the patient so that distal

ends 32, 42 of the first and second working instruments 30, 40 may be positioned at

or near a work site in the patient.

[031] The guide sheath 20 may include one or more lumens 22, and one or

more working instruments may be received in each lumen 22. The lumens 22 may

extend longitudinally (axially) between a distal end and a proximal end of the guide



sheath 20: As shown in Figs. 2 and 5-9, the guide sheath 20 may include two

lumens 22 with the first and second working instruments 30, 40 slidably received in

the respective lumens 22. Alternatively, the guide sheath 20 may include one lumen

22 (e.g., with both working instruments 30, 40 slidably received in the lumen 22) or

more than two lumens 22. For example, in addition to the lumens 22 through which

the first and second working instruments 30, 40 are inserted, one or more of an

aspiration lumen, an irrigation lumen, an illumination lumen, a viewing lumen, and a

working lumen (e.g., for slidably receiving one or more additional working

instruments) may run longitudinally through the guide sheath 20. The guide sheath

20 and the working instruments 30, 40 may be bent or articulated into a desired

configuration to perform a procedure. Alternatively, the guide sheath 20 may be

rigid. Some exemplary configurations of guide sheaths (or guide tubes) and working

instruments are disclosed, for example, in U.S. Patent Application No. 1/946,790,

entitled "Multi-Part Instrument Systems and Methods," which is hereby incorporated

by reference in its entirety.

[032] The surgeon may move each working instrument 30, 40 longitudinally

(e.g., in the distal and proximal directions, axially), laterally (e.g., side to side), and/or

rotationally with respect to the guide sheath 20 or any other portion of the

endoscopic device 10. The working instruments 30, 40 may be flexible, rigid, bent,

straight, malleable, etc. Each of the working instruments 30, 40 may be articulated

to move at least a portion of the respective working instrument 30, 40 longitudinally,

laterally, and/or rotationally with respect to another portion of the respective working

instrument 30, 40.

[033] Each working instrument 30, 40 may include an end effector 50 (see,

e.g., Fig. 10) at the respective distal end 32, 42 of the working instrument 30, 40.

The end effector 50 may include a device configured to assist in performing a

surgical procedure. For example, the end effector 50 may include, but is not limited

to, a cutting device (e.g., scissors, tissue cutter, etc.), forceps, a fixation device, a

manipulation device, a dissection device, a support device, a sealing device, a

needle holder, a closure device (e.g., clips, staples, loops, ligator, suturing device,

etc.), a retrieval device (e.g., snare, basket, loop, a fluid extraction device, etc.), a

tissue exploration device (e.g., optical device, illumination device, etc.), a tissue

sampling device, a delivery device, a device for aiding in the patency of a lumen or

for dilating an opening (e.g., a balloon or other expandable member, patency brush,



stent, fan retractor, wire structure, etc.), a grasping device, a stabilizing device, an

ablation device, a resection device, a pressure application device, an energy delivery

device, etc. Examples of such devices will be described in detail below in

connection with Figs. 1-1 1. Each working instrument 30, 40 may include control

wires or other devices connected to the end effector 50 to allow the surgeon to

control the movement of the end effector 50. The end effector 50 may be connected

to an articulating portion that allows the end effector 50 to move longitudinally,

laterally, and/or rotationally with respect to another portion of the respective working

instrument 30, 40. Accordingly, the working instruments 30, 40 and end effectors 50

may be any type of suitable working instruments and end effectors known to those

skilled in the art.

[034] One or more of the working instruments 30, 40 may include one or

more lumens through which an additional working instrument including a "pop-up"

end effector, such as one of the end effectors 50 described above, may be inserted

as will be described in detail below. The additional working instrument may be

moveable longitudinally, laterally, and/or rotationally to control the position of the

additional working instrument with respect to the working instrument 30, 40 and the

patient.

[035] Alternatively, one or more of the working instruments 30, 40 may not

include an end effector. For example, the working instrument 30, 40 may include a

blunt and/or rounded tip for exploration and/or for assisting another working

instrument or end effector (e.g., an obturator). As another alternative, the working

instruments 30, 40 may include an open distal end for the delivery of a treatment

fluid or solid and/or for collection of a body fluid or tissue sample, e.g., for irrigation

and/or aspiration.

[036] An optical device 52a, 52b may be embedded into or attached to one

or more of the working instruments 30, 40 at or near the respective distal ends 32,

42 of the working instruments 30, 40, e.g., on the distal face or a circumferential or

other outer surface near the distal ends 32, 42. The optical device 52a, 52b may

include a camera, imaging sensor (e.g., a CMOS (complimentary metal-oxide

semiconductor) imaging sensor), or other image receiving device (e.g., a fiber optic

imaging device), which may transmit (e.g., wirelessly or using a wire, a fiber optic

cable, or another type of cable embedded along the length of the working



instrument 30, 40) an image signal to a monitor or other display device viewable by

the surgeon.

[037] Fig. 0 depicts two exemplary embodiments of optical devices 52a,

52b that may be included in one or both of the working instruments 30, 40. Fig. 10

and the corresponding description provided below relates to an embodiment in which

the first working instrument 30 includes optical device 52b and the second working

instrument includes optical device 52a. However, it is to be understood that either

one of the optical devices 52a, 52b may be included on one or both of the first and

second working instruments 30, 40.

[038] An "integral" optical device 52a may be embedded or integral to the

working instrument 40. With this type of optical device 52a, the surgeon may move

the working instrument 40 longitudinally, laterally, and/or rotationally to control the

position of the optical device 52a with respect to the patient.

[039] A "pop-up" optical device 52b may be independently moveable with

respect to the working instrument 30. For example, the optical device 52b may be

embedded in or integral to a separate working instrument 54 slidably received in a

lumen in the working instrument 30. The working instrument 54 may be coaxial with

the working instrument 30 or may have an axis that is parallel to the axis of the

working instrument 30. The surgeon may move the working instrument 30 and/or

the working instrument 54 that includes the optical device 52b longitudinally,

laterally, and/or rotationally to control the position of the optical device 52b with

respect to the patient. The pop-up optical device 52b may also be positioned with

respect to the working instrument 30 that slidably receives the working instrument 54

so that the pop-up optical device 52b provides a "bird's eye view" of the work site

and other end effectors 50 included on the working instruments 30, 40.

[040] As shown in Figs. 10 and 11, the working instruments 30, 40 may be

slidably received in individual sheaths 56. Alternatively, these sheaths 56 may be

omitted.

[041] One or more of the working instruments 30, 40 may include a

positioning device 60 (Fig. 5), such as a collar, to assist in positioning the working

instrument 30, 40 and/or the end effector 50 of the working instrument 30, 40 in the

patient, as will be described in detail below.

[042] As shown in Fig. 11, the working instruments 30, 40 may

communicate or interact with each other, e.g., by connecting together, etc. For



example, the working instruments 30, 40 may communicate with each other by

transillumination or with sound. As another example, the working instruments 30, 40

may include a connecting mechanism 70 that connects the two working instruments

30, 40 at the work site, e.g., to stabilize one of the working instruments 30, 40 with

respect to the other.

[043] Fig. 11 depicts the connecting mechanism 70 including a first element

72 slidably received in a lumen 34 in the first working instrument 30 and a second

element 74 slidably received in a lumen in the second working instrument 40. The

first and second elements 72, 74 are configured to connect to each other and may

be positioned at the distal ends 32, 42 of the first and second working instruments

30, 40 so that the distal ends 32, 42 are connected together, e.g., when the distal

ends 32, 42 are positioned at the work site. As shown in Fig. 1, the first element 72

may include a loop, and the second element 74 may include a hook, wire, or needle

for inserting through the loop or otherwise engaging the first element 72.

Alternatively, the first element 72 may include the hook, and the second element 74

may include the loop. As another alternative, one of the first or second elements 72,

74 may include a magnet, and the other of the first or second elements 72, 74 may

include a ferrous material that is attracted to the magnet. It is to be understood that

the first and second elements 72, 74 may include any combination of elements that

are connectable or that may attract or engage each other.

[044] The surgeon may connect, engage, or bring together the first and

second elements 72, 74 before or while performing the procedure at the work site.

While the distal ends 32, 42 of the working instruments 30, 40 are held together, the

surgeon may use other end effectors 50 provided on the working instruments 30, 40

(e.g., embedded on the working instruments 30, 40 and/or slidably received in one or

more lumens in the working instruments 30, 40) to perform a procedure at the work

site. As a result, the surgeon does not have to actively hold the distal ends 32, 42 of

the working instruments 30, 40 near each other. Also, the connecting mechanism 70

is capable of holding the distal ends 32, 42 of the working instruments 30, 40 facing

each other while the working instruments 30, 40 are positioned at opposite sides of a

wall of body tissue at the work site. As a result, the connecting mechanism 70 is

effective when the surgeon wants to place the working instruments 30, 40 in this

configuration. Furthermore, while the distal ends 32, 42 of the working instruments

30, 40 are held together, one of the working instruments 30, 40 may act as a



backstop as the other working instrument 30, 40 cuts, ablates, or performs some

other procedure.

[045] Figs. 1-1 depict various types of procedures that may be performed

using the endoscopic device 10 at a work site in or near a uterus, vagina, and/or

pelvic area of a patient, such as for the treatment of uterine fibroids, the treatment of

endometriosis, the treatment of adhesions in the pelvic area, female sterilization, the

treatment of diseases of the adnexal mass (e.g., in ovaries, fallopian tubes, uterine

ligaments, etc.), and other procedures.

[046] Treatment of uterine fibroids depends on the type of symptoms, the

severity of the symptoms, the number of the fibroids, the location of the fibroids, etc.

Myomectomy and hysterectomy are two types of treatment of uterine fibroids. A

myomectomy results in the surgical removal of the uterine fibroids from the uterus

and may involve an abdominal incision.

[047] Fig. 1 shows the endoscopic device 10 including the first and second

working instruments 30, 40 for performing a myomectomy. The procedure described

below may be advantageous for subserosal fibroids (located on the outside of the

uterus). End effector(s) of the first working instrument 30 may include a stabilization

device 80, such as a fibroid stabilization screw or tumor screw, and the integral

optical device 52a, such as a CMOS imaging sensor or fiber optic imaging device,

with an illumination device 98 (Fig. 6). End effector(s) of the second working

instrument 40 may include the integral optical device 52a, such as a CMOS imaging

sensor or fiber optic imaging device, with the illumination device 98 (Fig. 6), and a

cutting device 82, such as a scalpel, electrocautery knife, laser fiber, etc., inserted

through a lumen in the second working instrument 40. The cutting device 82 may

also be capable of coagulation. The optical devices 52a on both working

instruments 30, 40 may be used while performing the following procedure.

[048] The first and second working instruments 30, 40 may be inserted

through the vaginal canal VC of the patient. Optionally, the first and second working

instruments 30, 40 may be inserted through the guide sheath 20 (Figs. 2 and 5-9)

positioned in the vaginal canal VC.

[049] Then, the surgeon may insert the first working instrument 30 through

the cervical canal CC so that the distal end 32 of the first working instrument 30 is

located inside the uterine cavity UC at the work site. The work site may include the



portion of the wall of body tissue of the uterine cavity UC surrounding and including

the uterine fibroid UF to be removed, including portions along both sides of the wall.

[050] The surgeon may rotate the fibroid screw of the stabilization device

80 of the first working instrument 30 into the fibroid UF, e.g., under transabdominal

ultrasound guidance, in order to stabilize the fibroid UF while other steps of the

procedure described below are performed.

[051] The surgeon may use the cutting device 82 on the second working

instrument 40 to create an incision I in the vaginal fornix VF. Then, the surgeon may

advance the distal end 42 of the second working instrument 40 through the incision I

and toward the work site. Accordingly, the distal end 32 of the first working

instrument 30 is disposed inside the uterine cavity UC of the patient, and the distal

end 42 of the second working instrument 40 is disposed outside the uterine cavity

UC. Also, as shown in Fig. 1, the distal ends 32, 42 of the first and second working

instruments 30, 40 may be positioned at opposite sides of the wall of the uterine

cavity UC at the work site.

[052] Then, the cutting device 82 of the second working instrument 40 may

make an incision in the wall of the uterine cavity UC near the fibroid UF to expose

the capsule of the fibroid UF. Once the fibroid UF is exposed, the surgeon may

remove the cutting device 82 from the lumen of the second working instrument 40

and replace it with other devices as described below.

[053] For larger fibroids UF, the second working instrument 40 may be

used to introduce a morcellating device (not shown) to cut the fibroid UF into smaller

pieces. The second working instrument 40 may then be used to introduce a

grasping device (not shown) or another fibroid or tumor screw, for fixing onto the

fibroid UF. Then, the first working instrument 30 may release the fibroid UF, and the

grasping device in the second working instrument 40 may be removed from the

second working instrument 40 to remove the fibroid UF from the patient. Next, the

grasping device in the second working instrument 40 may be replaced with a

suturing device (not shown) to close the incision in the wall of the uterine cavity UC.

Then, the suturing device in the second working instrument 40 may be replaced with

a device for applying an adhesion barrier, such as a liquid, gel, or mesh, to the

suture site.

[054] Then, both the first and second working instruments 30, 40 may be

removed from the work site. After the second working instrument 40 is removed



from the incision I , the incision I in the vaginal fornix VF may close naturally or using

a suturing device introduced by the second working instrument 40.

[055] Fig. 2 shows another endoscopic device 0 including the first and

second working instruments 30, 40 for performing a myomectomy. The procedure

described below may be advantageous for submucosal fibroids. End effector(s) of

the first working instrument 30 may include the stabilization device 80 described

above in connection with Fig. 1, and the integral optical device 52a, such as a CMOS

imaging sensor or fiber optic imaging device, with the illumination device 98 (Fig. 6).

The optical device 52a may be used while performing the procedure described

below. End effector(s) of the second working instrument 40 may include the cutting

device 82 described above in connection with the embodiment shown in Fig. ,

which may be inserted through a lumen in the second working instrument 40. The

first and second working instruments 30, 40 may be extended through the guide

sheath 20 positioned in the vaginal canal VC of the patient.

[056] The surgeon may use the cutting device 82 on the second working

instrument 40 to create two incisions I in different locations in the vaginal fornix VF.

The two incisions I may be located in the vaginal fornix VF, e.g., near opposite sides

of the cervix C, as shown in Fig. 2. The two incisions I may be separated by a

distance that allows the surgeon to be provided with a wider range of positions with

respect to the work site for greater leverage, accessibility, and freedom of

movement. For example, the two incisions I may be separated by a distance so that

the working instruments 30, 40 extend away from each other as they pass through

the incisions I .

[057] The surgeon may advance the distal end 32 of the first working

instrument 30 through one of the incisions I and toward the work site, and may

advance the distal end 42 of the second working instrument 40 through the other

incision I and toward the work site. Accordingly, the distal ends 32, 42 of the first

and second working instruments 30, 40 are disposed outside the uterine cavity UC at

or near the work site. The work site may include the portion of the wall of body

tissue of the uterine cavity UC surrounding and including the uterine fibroid UF to be

removed.

[058] At least one or more of the steps of stabilizing the fibroid UF, creating

an incision I2 in the wall of the uterus U, exposing the fibroid UF, morcellating the

fibroid UF, removing the fibroid UF, closing the incision I2 in the wall of the uterus U,



and applying an adhesion barrier to the suture site may be performed as described

above in connection with the embodiment shown in Fig. 1. Transabdominal

ultrasound guidance may be omitted in this procedure since the fibroid UF may be

exposed, stabilized, and removed under direct visualization with the first working

instrument 30. For pedunculated fibroids, the stock of the fibroid UF may be

surgically cut using a cutting device (e.g., cutting device 82) inserted through the

second working instrument 40, and the fibroid UF may be removed through the

vaginal fornix VF and/or via morcellation as described above in connection with the

embodiment shown in Fig. 1.

[059] Then, both the first and second working instruments 30, 40 may be

removed from the work site. After the first and second working instruments 30, 40

are removed from the respective incisions I in the vaginal fornix VF, the incisions I

may close naturally or using a suturing device introduced by the second working

instrument 40.

[060] Fig. 3 is shows the endoscopic device 10 for performing a uterine

fibroid ablation procedure performed transvaginally. The procedure described below

may be advantageous for subserosal and intramural fibroids. End effector(s) of the

first working instrument 30 may include the stabilization device 80 described above

in connection with the embodiment shown in Fig. 1, and the integral optical device

52a, such as a CMOS imaging sensor or fiber optic imaging device with the

illumination device 98 (Fig. 6). End effector(s) of the second working instrument 40

may include the integral optical device 52a, such as a CMOS imaging sensor or fiber

optic imaging device, with the illumination device 98 (Fig. 6), and an ablation

device 84 inserted through a lumen in the second working instrument 40. The

ablation device 84 may be a radiofrequency (RF) array, LeVeen® needle electrode,

or other ablation device using cryo, microwave, laser, vapor, or other ablation

methods. The optical devices 52a on both working instruments 30, 40 may be used

while performing the following procedure.

[061] The first and second working instruments 30, 40 may be inserted

through the vaginal canal VC of the patient, optionally using the guide sheath 20

(Figs. 2 and 5-9). The surgeon may insert the first working instrument 30 through

the cervical canal CC so that the distal end 32 of the first working instrument 30 is

located inside the uterine cavity UC at the work site and may stabilize the fibroid UF

using the stabilization device 80, as described above in connection with the



embodiment shown in Fig. 1. The work site may include the portion of the wall of

body tissue of the uterine cavity UC surrounding and including the uterine fibroid UF

to be removed, including portions along both sides of the wall.

[062] A cutting device (e.g., the cutting device 82) may be inserted into the

second working instrument 40 before inserting the ablation device 84 so that the

surgeon may create an incision I in the vaginal fornix VF, as described above in

connection with the embodiment shown in Fig. 1. Then, the surgeon may advance

the distal end 42 of the second working instrument 40 through the incision I and

toward the work site, as described above in connection with the embodiment shown

in Fig. 1. As shown in Fig. 3, the distal ends 32, 42 of the first and second working

instruments 30, 40 may be positioned at opposite sides of the wall of the uterine

cavity UC at the work site.

[063] The surgeon may remove the cutting device and replace it with the

ablation device 84. The surgeon may use the ablation device 84 to ablate one or

more of the patient's fibroids UF to cause necrosis. Then, both the first and second

working instruments 30, 40 may be removed from the work site. After the second

working instrument 40 is removed from the incision I in the vaginal fornix VF, the

incision I may close naturally or using a suturing device introduced by the second

working instrument 40 or an additional working instrument.

[064] Fig. 4 shows the endoscopic device 10 including first and second

working instruments 30, 40 for resecting uterine fibroids. The procedure described

below may be advantageous for submucosal uterine fibroids. End effector(s) of the

first working instrument 30 may include a resection device 86, such as a resection

loop for resecting body tissue, and the integral optical device 52a, such as a CMOS

imaging sensor or fiber optic imaging device, with the illumination device 98 (Fig. 6).

End effector(s) of the second working instrument 40 may also include the integral

optical device 52a, such as a CMOS imaging sensor or fiber optic imaging device,

with the illumination device 98 (Fig. 6), and a pressure application device 88 that is

capable of applying external pressure to a wall of body tissue. Alternatively, instead

of the optical device, the second working instrument 40 may include a diagnostic

ultrasound function that aids in locating the fibroid UF. The optical devices 52a

and/or the ultrasound function in the working instruments 30, 40 may be used while

performing the following procedure.



[065] The first and second working instruments 30, 40 may be inserted

through the vaginal canal VC of the patient, optionally using the guide sheath 20

(Figs. 2 and 5-9). The surgeon may insert the first working instrument 30 through

the cervical canal CC so that the distal end 32 of the first working instrument 30 is

located inside the uterine cavity UC at the work site, as described above in

connection with the embodiment shown in Fig. 1. The work site may include the

portion of the wall of body tissue of the uterine cavity UC surrounding and including

the uterine fibroid UF to be resected, including portions along both sides of the wall

of the uterine cavity UC.

[066] A cutting device (e.g., the cutting device 82) may be used to create

an incision I in the vaginal fornix VF, as described above in connection with the

embodiment shown in Fig. 1. The cutting device 82 may be provided using the first

or second working instruments 30, 40 (e.g., before inserting the resection device 86

or the pressure application device 88) or may be provided in a separate working

instrument (e.g., before or in addition to inserting the first or second working

instruments 30, 40 into the patient). Then, the surgeon may remove the cutting

device 82 and may advance the distal end 42 of the second working instrument 40

through the incision I and toward the work site, as described above in connection

with the embodiment shown in Fig. 1. The surgeon may position the resection

device 86 and the pressure application device 88 at opposite sides of the wall of the

uterine cavity UC at the work site, as shown in Fig. 4.

[067] Then, the surgeon may use the resection device 86 to shave the

patient's fibroid UF, which protrudes into the uterine cavity UC, while using the

pressure application device 88 to apply external pressure (e.g., applying a vacuum

or other pressurized fluid flow) to the wall of the uterine cavity UC to increase the

area of the fibroid UF that is exposed for resection.

[068] Then, both the first and second working instruments 30, 40 may be

removed from the work site. After the second working instrument 40 is removed

from the incision I , the incision I in the vaginal fornix V F may close naturally or using

a suturing device introduced by one of the working instruments 30, 40 or an

additional working instrument.

[069] Fig. 5 shows the endoscopic device 10 including first and second

working instruments 30, 40 for treating endometriosis. End effector(s) of the first

working instrument 30 may include a manipulation device 90, such as a device



capable of moving body tissue. For example, the manipulation device 90 may

include a blunt tip or may apply pressure to move body tissue. End effector(s) of the

second working instrument may include the integral optical device 52a, such as a

CMOS imaging sensor or fiber optic imaging device, with the illumination device 98

(Fig. 6), and an energy delivery device 92 that is configured to apply energy, e.g., for

coagulation. For example, the energy delivery device 92 may deliver sufficient

radiofrequency, laser, plasma, cryo, or ultrasound energy to destroy the

endometriosis lesions. The optical device 52a may be used while performing the

following procedure.

[070] The first and second working instruments 30, 40 may be extended

through the guide sheath 20 positioned in the vaginal canal VC of the patient. Then,

the surgeon may insert the first working instrument 30 through the cervical canal CC

so that the distal end 32 of the first working instrument 30 is located inside the

uterine cavity UC at the work site, as described above in connection with the

embodiment shown in Fig. 1. The work site may include the portion of the wall of

body tissue of the uterine cavity UC surrounding and including the portion with

endometriosis lesions and the portion to be manipulated to expose the endometriosis

lesions, including portions along both sides of the wall of the uterine cavity UC.

[071] The first working instrument 30 may include the positioning device or

collar 60 having a diameter that is larger than the diameter of the cervical canal CC

and including a distal face that is configured to abut the cervix C. Setting the

position of the collar 60 on the first working instrument 30 allows the surgeon to set

the distance that the distal end 32 of the first working instrument 30 may be inserted

into the uterine cavity UC, thereby preventing the surgeon from inserting the first

working instrument 30 too far into the uterine cavity UC.

[072] A cutting device (e.g., the cutting device 82) may be used to create

an incision I in the vaginal fornix VF, as described above in connection with the

embodiment shown in Fig. 1. The cutting device 82 may be provided using the first

or second working instruments 30, 40 (e.g., inserted into the second working

instrument 40 before inserting the energy delivery device 92) or may be provided in a

separate working instrument (e.g., before or in addition to inserting the first or

second working instruments 30, 40). Then, the surgeon may remove the cutting

device 82 and may advance the distal end 42 of the second working instrument 40

through the incision I and toward the work site, as described above in connection



with the embodiment shown in Fig. 1. The distal ends 32, 42 of the first and second

working instruments 30, 40 may be positioned at opposite sides of the wall of the

uterine cavity UC at the work site, as shown in Fig. 5.

[073] The surgeon may use the energy delivery device 92 to coagulate

endometriosis lesions while using the optical device 52a to locate the endometriosis

lesions and using the manipulation device 90 to move at least portions of the uterus

to expose the endometriosis lesions.

[074] Then, both the first and second working instruments 30, 40 may be

removed from the work site. After the second working instrument 40 is removed

from the incision I , the incision I in the vaginal fornix VF may close naturally or using

a suturing device introduced by one of the working instruments 30, 40 or an

additional working instrument.

[075] Fig. 6 shows another endoscopic device 0 including first and second

working instruments 30, 40 for treating endometriosis. End effector(s) of the first

working instrument 30 may include the integral optical device 52a, such as a CMOS

imaging sensor or fiber optic imaging device, with the illumination device 98. End

effector(s) of the second working instrument 40 may include the energy delivery

device 92 that applies energy, e.g., for coagulation. The optical device 52a may be

used while performing the following procedure.

[076] The first and second working instruments 30, 40 may be extended

through the guide sheath 20 positioned in the vaginal canal VC of the patient. A

cutting device (e.g., the cutting device 82) may be used to create two incisions I in

different locations in the vaginal fornix VF, as described above in connection with the

embodiment shown in Fig. 2 . The two incisions I may be located in the vaginal

fornix VF, e.g., near opposite sides of the cervical canal CC, as shown in Fig. 6. The

cutting device 82 may be provided using the first or second working instruments 30,

40 or may be provided in a separate working instrument (e.g., before or in addition to

inserting the first or second working instruments 30, 40 into the patient).

[077] The surgeon may advance the distal end 32 of the first working

instrument 30 through one of the incisions I and toward the work site, and may

advance the distal end 42 of the second working instrument 40 through the other

incision I and toward the work site. Accordingly, the distal ends 32, 42 of the first

and second working instruments 30, 40 are disposed outside the uterus U at the



work site. The work site may include the portion of the wall of body tissue

surrounding and including the endometriosis lesions L outside the uterus U.

[078] The surgeon may use the energy delivery device 92 to coagulate the

endometriosis lesions L. Then, both the first and second working instruments 30, 40

may be removed from the work site. After the first and second working instruments

30, 40 are removed from the respective incisions I , the incisions I in the vaginal

fornix VF may close naturally or using a suturing device provided using the first or

second working instruments 30, 40 or an additional working instrument.

[079] Fig. 7 shows an endoscopic device 10 including first and second

working instruments 30, 40 for treating adhesions PA in the pelvic area. End

effector(s) of the first working instrument 30 may include the integral optical device

52a, such as a CMOS imaging sensor or fiber optic imaging device, with the

illumination device 98 (Fig. 6), and a grasping device 94 configured to grasp body

tissue. End effector(s) of the second working instrument 40 may include the cutting

device 82, such as the cutting device described above in connection with the

embodiment shown in Fig. 1. The optical device 52a may be used while performing

the following procedure.

[080] The first and second working instruments 30, 40 may be extended

through the guide sheath 20 positioned in the vaginal canal VC of the patient. The

cutting device 82 may be used to create two incisions I in different locations in the

vaginal fornix VF. The two incisions I may be located in the vaginal fornix VF, e.g.,

near opposite sides of the cervical canal CC, as shown in Fig. 7 .

[081] The surgeon may advance the distal end 32 of the first working

instrument 30 through one of the incisions I and toward the work site, and may

advance the distal end 42 of the second working instrument 40 through the other

incision I and toward the work site. Accordingly, the distal ends 32, 42 of the first

and second working instruments 30, 40 are disposed outside the uterine cavity UC at

or near the work site in the pelvic area. The work site may surround and include the

adhesions PA in the pelvic area. The adhesions PA may extend from a pelvic side

wall PW, as shown in Fig. 7.

[082] The surgeon may use the grasping device 94 of the first working

instrument 30 to grasp or hold the adhesion PA while the adhesion PA is cut by the

cutting device 82 of the second working instrument 40. The grasping device 94 may

also be used to remove cut tissue. After cutting the tissue, the surgeon may remove



the cutting device 82 from the lumen in the second working instrument 40 and may

insert a device for delivering an adhesion barrier, such as a liquid, gel, or mesh, to

the pelvic area.

[083] Then, both the first and second working instruments 30, 40 may be

removed from the work site. After the first and second working instruments 30, 40

are removed from the respective incisions I , the incisions I in the vaginal fornix VF

may close naturally or using a suturing device provided using the first or second

working instruments 30, 40 (e.g., inserted through the respective lumen in the first or

second working instrument 30, 40 after removing the grasping device 94 or the

cutting device 82) or in an additional working instrument.

[084] Fig. 8 shows an endoscopic device 0 including first and second

working instruments 30, 40 for performing female sterilization. End effector(s) of the

first working instrument 30 may include the grasping device 94 configured to grasp

body tissue, such as the grasping device described above in connection with the

embodiment shown in Fig. 7 , and the integral optical device 52a, such as a CMOS

imaging sensor or fiber optic imaging device, with the illumination device 98 (Fig .6).

End effector(s) of the second working instrument 40 may include a ligation device 96

configured to ligate a tube. For example, the ligation device 96 may include, but is

not limited to, a clip, suture, loop, staple, coagulating device, cutting and coagulation

device, etc. The optical device 52a may be used while performing the following

procedure.

[085] The first and second working instruments 30, 40 may be extended

through the guide sheath 20 positioned in the vaginal canal VC of the patient. A

cutting device (e.g., the cutting device 82) may be used to create two incisions I in

different locations in the vaginal fornix VF, as described above in connection with the

embodiment shown in Fig. 2 . The two incisions I may be located in the vaginal

fornix VF, e.g., near opposite sides of the cervical canal CC, as shown in Fig. 8 . The

cutting device 82 may be provided using the first or second working instruments 30,

40 (e.g., inserted through the respective lumen in the first or second working

instrument 30, 40 before inserting the grasping device 94 or the ligation device 96) or

may be provided in a separate working instrument (e.g., before or in addition to

inserting the first or second working instruments 30, 40 into the patient).

[086] The surgeon may advance the distal end 32 of the first working

instrument 30 through one of the incisions I and toward the work site, and may



advance the distal end 42 of the second working instrument 40 through the other

incision I and toward the work site. Accordingly, the distal ends 32, 42 of the first

and second working instruments 30, 40 are disposed outside the uterus U at the

work site. The work site may include the portions of the fallopian tubes FT

surrounding and including the portions to be grasped and/or ligated.

[087] After using the grasping device 94 or the ligation device 96 to ligate

the fallopian tubes FT, both the first and second working instruments 30, 40 may be

removed from the work site. After the first and second working instruments 30, 40

are removed from the respective incisions I , the incisions I in the vaginal fornix VF

may close naturally or using a suturing device provided using the first or second

working instruments 30, 40 (e.g., inserted through the respective lumen in the first or

second working instrument 30, 40 after removing the grasping device 94 or the

ligation device 96) or in an additional working instrument.

[088] Fig. 9 shows an endoscopic device 10 including first and second

working instruments 30, 40 for treating diseases of the adnexal mass (e.g., the

ovaries, fallopian tubes, ovary ligaments, and/or uterine ligaments). End effector(s)

of the first working instrument 30 may include the cutting device 82, such as the

cutting device described above in connection with the embodiment shown in Fig. 1.

End effector(s) of the second working instrument 40 may include the integral optical

device 52a, such as a CMOS imaging sensor or fiber optic imaging device, with the

illumination device 98 (Fig. 6), and the grasping device 94 configured to grasp body

tissue, such as the grasping device described above in connection with the

embodiment shown in Fig. 7 . The optical device 52a may be used while performing

the following procedure.

[089] The first and second working instruments 30, 40 may be extended

through the guide sheath 20 positioned in the vaginal canal VC of the patient. The

cutting device 82 may be used to create two incisions I in different locations in the

vaginal fornix VF. The two incisions I may be located in the vaginal fornix VF, e.g.,

near opposite sides of the cervical canal CC, as shown in Fig. 9 .

[090] The surgeon may advance the distal end 32 of the first working

instrument 30 through one of the incisions I and toward the work site, and may

advance the distal end 42 of the second working instrument 40 through the other

incision I and toward the work site. Accordingly, the distal ends 32, 42 of the first

and second working instruments 30, 40 are disposed outside the uterus U at or near



the work site. The work site may surround and include the portions of the ovaries O

(e.g., ovarian cysts), fallopian tubes FT, and/or uterine or ovary ligaments OL to be

grasped, cut, and/or otherwise treated.

[091] The surgeon may use the grasping device 94 of the second working

instrument 40 to grasp or hold body tissue while the body tissue (e.g., some or all of

one or both ovaries, ovarian cysts, etc.) is cut by the cutting device 82 of the first

working instrument 30. The grasping device 94 may also be used to remove the cut

tissue. After cutting the tissue, the surgeon may remove the cutting device 82 from

the lumen in the first working instrument 30 and may insert a suturing device for

suturing to close any incisions in the work site, an irrigation device to irrigate the

work site, a suction device to remove any tissue or fluids from the work site, and/or a

device for delivering an adhesion barrier, such as a liquid, gel, or mesh, to the work

site.

[092] Then, both the first and second working instruments 30, 40 may be

removed from the work site. After the first and second working instruments 30, 40

are removed from the respective incisions I , the incisions I in the vaginal fornix VF

may close naturally or using a suturing device provided using the first or second

working instruments 30, 40 (e.g., inserted through the respective lumen in the first or

second working instrument 30, 40 after removing the grasping device 94 or the

cutting device 82) or in an additional working instrument.

[093] In various embodiments described above, multiple working

instruments 30, 40 may be located at or near the same work site and may be used in

concert to perform different functions at the same work site in a less invasive

procedure. The endoscopic device 0 may also be used for intracavitary and/or

extracavitary procedures in or near various body organs, such as the uterus,

bladder, stomach, esophagus, intestine or other organs in the lower gastrointestinal

tract, heart, etc.

[094] In various embodiments, the endoscopic device 10 may include the

first working instrument 30 that may extend inside a body organ and the second

working instrument 40 that may extend outside the same body organ. The two

working instruments 30, 40 may enter the patient's body organ through a natural

orifice and/or through a minimally invasive incision, and may be used in concert to

perform opposing or complimentary functions to complete a medical procedure.



[095] For example, one working instrument 30, 40 may access the work

site through a natural orifice, and the other working instrument 30, 40 may access

the work site through a minimally invasive incision I . For example, as shown in Figs.

1, 3-5, 10, and 11, the distal end 32 of the first working instrument 30 may be

inserted into a body organ (e.g., the uterus) through a natural orifice (e.g., the vagina

and the cervical canal). The distal end 42 of the second working instrument 40 may

be inserted through a natural orifice (e.g., the vagina), inserted through a minimally

invasive incision I (e.g., in the vaginal fornix VF), and positioned outside the same

body organ (e.g., the uterus) at the same work site on opposite sides of a wall of the

body organ from the first working instrument 30 to perform a procedure in concert

with the first working instrument 30 at that work site. The endoscopic device 10 may

then perform an intracavitary (inside a body cavity) procedure at the work site.

[096] Alternatively, both working instruments 30, 40 may enter through a

natural orifice and minimally invasive incisions I . For example, as shown in Figs. 2

and 6-9, the distal ends 32, 42 of the first and second working instruments 30, 40

may be inserted through a natural orifice (e.g., the vagina), inserted through

separate minimally invasive incisions I (e.g., in the vaginal fornix VF), and positioned

at the same work site (e.g., outside the uterus, in the pelvic area, at a fallopian tube,

at an ovary, at ovary or uterine ligaments, etc.) to perform a procedure in concert

with the first working instrument 30 at that work site. The endoscopic device 10 may

then perform an extracavitary (outside a body cavity) procedure at the work site.

Also, the first and second working instruments 30, 40 may be inserted through

opposing sides of the vaginal fornix VF near opposite sides of the cervix C (or

through two other spaced apart incisions I), thereby causing the working instruments

30, 40 to diverge away from each other, e.g., at an angle A (Fig. 6). Since the

working instruments 30, 40 diverge, the working instruments 30, 40 may provide

improved triangulation. Providing "pop-up" end effectors as described above also

allows the surgeon to position the end effectors to diverge away from each other,

thereby also providing improved triangulation.

[097] By having the working instruments 30, 40 approach the same work

site from different paths and/or incisions as described above, the surgeon is provided

with a larger range of view using the optical device(s) 52a, 52b and illumination

device(s) 98. For example, the optical device 52a, 52b on one working instrument

30, 40 may be positioned at a location that provides more of a "bird's eye view" with



respect to the work site and the other working instrument 30, 40. Also, the surgeon

is able to position the working instruments 30, 40 along a wider range of positions

with respect to the work site for greater leverage, accessibility, and freedom of

movement.

[098] In some embodiments, one or more of the working instruments 30, 40

may include both the illumination device 98 and the optical device 52a, 52b

independently, and images from these devices can be projected or displayed side by

side on the same screen to the surgeon. Providing illumination and visualization

independently on each working instrument 30, 40 allows for the transmission of more

detail of the work site. The signals from both working instruments 30, 40 may be

merged using software to provide a more detailed field of view. Also, a three-

dimensional image may be provided using the multiple signals.

[099] In any of the embodiments described above, additional working

instruments may be extended, e.g., through the guide sheath 20 or separately from

the guide sheath 20, and positioned at the work site in addition to the first and

second working instruments 30, 40. For example, one or more additional working

instruments may include any of the end effectors 50 described above, such as the

optical device 52a, 52b. The additional working instruments may be inserted through

the cervical canal CC with the first working instrument 30, through the incision(s) I in

the vaginal fornix VF with the first or second working instruments 30, 40, or through

other incisions (e.g., in the vaginal fornix VF or at another location in the vaginal

wall). The additional incision may be located so that the additional working

instrument may approach the work site from a path that is different from the first and

second working instruments 30, 40. As a result, the working instrument may provide

a different view of the work site (if the working instrument includes the optical device

52a, 52b), and/or the surgeon may be able to position the working instrument within

a range of positions that is different from the ranges available using the first and

second working instruments 30, 40.

[01 00] Every endoscopic device 10 set forth herein may be made of a

suitable biocompatible material and may be flexible or malleable, for example, to

traverse tortuous anatomy in the body. Any aspect set forth in any embodiment may

be used with any other embodiment set forth herein. Every device and method set

forth herein may be used in any suitable medical procedure, may be advanced

through any suitable body organ and body cavity.



[0101] It will be apparent to those skilled in the art that various modifications

and variations can be made in the disclosed devices and methods without departing

from the scope of the invention. Other embodiments of the invention will be

apparent to those skilled in the art from consideration of the specification and

practice of the invention disclosed herein. It is intended that the specification and

examples be considered as exemplary only. The following disclosure identifies

some other exemplary embodiments.

[0102] In some embodiments, a method of performing a medical procedure

in a patient may include inserting a first working instrument and a second working

instrument through an opening in the patient, creating an incision in body tissue

inside the patient using at least one of the first and second working instruments, and

advancing the second working instrument through the incision to position the second

working instrument at a work site inside the patient. The method may also include

positioning the first working instrument at the work site without advancing the first

working instrument through the incision, and performing a procedure at the work site

inside the patient using the first and second working instruments.

[0103] In some embodiments, the opening through which the first and

second working instruments are inserted may be a natural orifice in the patient.

[0104] In some embodiments, the opening in the patient may be one of a

mouth, a rectum, an anus, a nose, a urethra, an umbilicus, and a vagina of the

patient.

[0105] In some embodiments, the opening in the patient may be an incision

in skin of the patient.

[0106] In some embodiments, the method may further include advancing the

first working instrument to the work site without creating an incision in body tissue

inside the patient to insert the first working instrument.

[0107] In some embodiments, positioning the first and second working

instruments at the work site may include positioning the first and second working

instruments near opposite sides of a wall of body tissue at the work site.

[0108] In some embodiments, the work site may be at least part of a body

organ of the patient, one of the first working instrument and the second working

instrument may be positioned inside the body organ, and the other one of the first

working instrument and the second working instrument may be positioned outside

the body organ.



[0109] In some embodiments, the body organ may be a uterus, a bladder, a

stomach, an esophagus, an intestine, an organ in the lower gastrointestinal tract, or

a heart.

[01 10] In some embodiments, the method may further include inserting the

first working instrument through a natural orifice opening into the body organ of the

patient so that a distal end of the first working instrument may be positioned inside

the body organ of the patient at the work site, and a distal end of the second working

instrument may be positioned outside the body organ of the patient at the work site.

[01 11] In some embodiments, the natural orifice opening into the body organ

may include a cervical canal of the patient, the distal end of the first working

instrument may be positioned inside a uterine cavity at the work site, and the distal

end of the second working instrument may be positioned outside the uterine cavity at

the work site.

[01 12] In some embodiments, the incision may be a second incision, and the

method may further include creating a first incision in body tissue in the patient, and

advancing the first working instrument through the first incision to position the first

working instrument at the work site, without advancing the second working

instrument through the first incision.

[01 13] In some embodiments, the first and second working instruments may

be advanced through the respective first and second incisions so that the first and

second working instruments extend away from each other when extending through

the incisions.

[01 14] In some embodiments, the work site may include tissue of at least

one of a uterus, an ovary, a fallopian tube, an ovary ligament, a uterine ligament, and

tissue located in a pelvic area.

[01 15] In some embodiments, the method may further include inserting a

guide sheath into the patient, and the first and second working instruments may

extend through at least one lumen in the guide sheath.

[01 16] In some embodiments, the method may further include transmitting at

least one image signal using at least one optical device located at a distal end of at

least one of the first and second working instruments.

[01 17] In some embodiments, a first image signal may be transmitted using

a first optical device located at the distal end of the first working instrument; and a



second image signal may be transmitted using a second optical device located at the

distal end of the second working instrument.

[01 18] In some embodiments, the method may further include providing

illumination using an illumination device disposed on each of the distal ends of the

first and second working instruments.

[01 19] In some embodiments, the method may further include creating a

three-dimensional image using the first and second image signals.

[0120] In some embodiments, the at least one optical device may be

independently moveable with respect to the distal end of the at least one first and

second working instruments.

[0121] In some embodiments, the method may further include connecting

distal ends of the first and second working instruments together when the distal ends

of the first and second working instruments are inside the patient.

[0122] In some embodiments, the first and second working instruments may

be independently movable longitudinally, rotationally, and laterally with respect to

each other.

[0123] In some embodiments, a method of performing a medical procedure

in a patient may include inserting a first working instrument and a second working

instrument through an opening in the patient, creating an incision in body tissue

inside the patient using at least one of the first and second working instruments, and

advancing the second working instrument through the incision to position the second

working instrument at a work site inside the patient. The method may also include

positioning the first and second working instruments near opposite sides of a wall of

body tissue at the work site, and performing a procedure at the work site inside the

patient using the first and second working instruments.

[0124] In some embodiments, the incision may be located in a wall of a body

cavity.

[0 25] In some embodiments, the body cavity may include a vaginal canal, a

cervical canal, and a uterine cavity.

[0126] In some embodiments, the first and second working instruments may

be inserted through a vagina of the patient; the incision created in the body tissue

may be an incision in a vaginal wall in the patient; and the wall of body tissue may

include a wall of a uterine cavity of the patient.



[0127] In some embodiments, the method may further include transmitting a

first image signal using a first optical device located at a distal end of the first

working instrument; and transmitting a second image signal using a second optical

device located at a distal end of the second working instrument.

[0128] In some embodiments, the method may further include connecting

distal ends of the first and second working instruments together when the distal ends

of the first and second working instruments are positioned near the opposite sites of

the wall of body tissue at the work site.

[0129] In some embodiments, a method of performing a medical procedure

in a patient may include inserting a first working instrument and a second working

instrument through an opening in the patient, creating a first incision in body tissue at

a first location inside the patient using at least one of the first and second working

instruments, and creating a second incision in body tissue at a second location

inside the patient using at least one of the first and second working instruments. The

first and second locations may be different locations. The method may also include

advancing the first working instrument through the first incision, advancing the

second working instrument through the second incision, and performing a procedure

at a work site inside the patient using the first and second working instruments after

advancing the first and second working instruments through the respective first and

second incisions.

[0130] In some embodiments, the method may further include inserting a

guide sheath into the patient, and inserting the first and second working instruments

at least partially into the guide sheath.

[0131] In some embodiments, the first and second working instruments may

be advanced through the respective first and second incisions so that the first and

second working instruments extend away from each other when extending through

the incisions.

[0132] In some embodiments, the first and second incisions may be located

in a wall of a body cavity.

[0133] In some embodiments, the work site may be located outside the body

cavity.

[0134] In some embodiments, a method of performing a medical procedure

in or near a uterus of a patient may include advancing a first working instrument and

a second working instrument through a vagina of the patient, creating an incision in a



vaginal wall in the patient using at least one of the first and second working

instruments, and advancing the second working instrument through the incision to

position the second working instrument at a work site on or near the uterus. The

method may also include positioning the first working instrument at the work site

without advancing the first working instrument through the incision, and performing a

procedure at the work site using the first and second working instruments.

[0135] In some embodiments, the method may further include advancing the

first working instrument to the work site without creating an incision in body tissue

inside the patient to insert the first working instrument.

[0136] In some embodiments, the method may further include advancing the

first working instrument through a cervical canal of the patient so that a distal end of

the first working instrument is positioned inside a uterine cavity at the work site, and

a distal end of the second working instrument may be positioned outside the uterine

cavity at the work site.

[0137] In some embodiments, the incision may be located in the vaginal

fornix.

[0138] In some embodiments, positioning the first and second working

instruments at the work site may include positioning the first and second working

instruments near opposite sides of a wall of a uterine cavity of the patient at the work

site.

[0139] In some embodiments, the incision may be a second incision, and the

method may further include creating a first incision in the vaginal wall and advancing

the first working instrument through the first incision to position the first working

instrument at the work site without advancing the second working instrument through

the first incision.

[0140] In some embodiments, the first and second incisions may be located

in different locations in the vaginal fornix.

[0141] In some embodiments, a device for performing a medical procedure

in a patient may include a first working instrument including a distal end and a

second working instrument including a distal end. The first and second working

instruments may be configured to move independently from each other. The device

may also include a connecting mechanism at the first and second distal ends of the

first and second working instruments. The connecting mechanism may be

configured to secure the distal end of the first working instrument to the distal end of



the second working instrument when the distal ends of the first and second working

instruments are disposed inside the patient.

[0142] In some embodiments, the connecting mechanism may include a first

element on the first working instrument, and the first element may be configured to

engage with a second element on the second working instrument.

[0143] In some embodiments, one of the first and second elements may

include a hook, and the other one of the first and second elements may include a

loop.

[0144] In some embodiments, the first and second working instruments may

be independently movable longitudinally, rotationally, and laterally with respect to

each other.



WHAT IS CLAIMED IS:

. A method of performing a medical procedure in a patient, the method

comprising:

inserting a first working instrument and a second working instrument through

an opening in the patient;

creating an incision in body tissue inside the patient using at least one of the

first and second working instruments;

advancing the second working instrument through the incision to position the

second working instrument at a work site inside the patient;

positioning the first working instrument at the work site without advancing the

first working instrument through the incision; and

performing a procedure at the work site inside the patient using the first and

second working instruments.

2 . The method of claim , wherein the opening through which the first and

second working instruments are inserted is a natural orifice in the patient.

3 . The method of claim 2 , wherein the opening in the patient is one of a

mouth, a rectum, an anus, a nose, a urethra, an umbilicus, and a vagina of the

patient.

4. The method of claim 1, wherein the opening in the patient is an incision

in skin of the patient.

5 . The method of claim , further including advancing the first working

instrument to the work site without creating an incision in body tissue inside the

patient to insert the first working instrument.

6 . The method of claim , wherein:

the work site is at least part of a body organ of the patient;

one of the first working instrument and the second working instrument is

positioned inside the body organ; and



the other one of the first working instrument and the second working

instrument is positioned outside the body organ.

7. The method of claim 6 , further including:

inserting the first working instrument through a natural orifice opening into the

body organ of the patient so that a distal end of the first working instrument is

positioned inside the body organ of the patient at the work site;

wherein a distal end of the second working instrument is positioned outside

the body organ of the patient at the work site.

8 . The method of claim 1, wherein the incision is a second incision; and

the method further includes:

creating a first incision in body tissue in the patient; and

advancing the first working instrument through the first incision to position the

first working instrument at the work site, without advancing the second working

instrument through the first incision.

9 . The method of claim 1, further including inserting a guide sheath into

the patient, the first and second working instruments extending through at least one

lumen in the guide sheath.

10. The method of claim 1, further including transmitting at least one image

signal using at least one optical device located at a distal end of at least one of the

first and second working instruments.

11. The method of claim 10, wherein a first image signal is transmitted

using a first optical device located at the distal end of the first working instrument;

and a second image signal is transmitted using a second optical device located at

the distal end of the second working instrument.

12 . The method of claim 11, further including providing illumination using

an illumination device disposed on each of the distal ends of the first and second

working instruments.



3 . The method of claim 1 , further including creating a three-dimensional

image using the first and second image signals.

14. The method of claim 1, further including connecting distal ends of the

first and second working instruments together when the distal ends of the first and

second working instruments are inside the patient.

15. A method of performing a medical procedure in a patient, the method

comprising:

inserting a first working instrument and a second working instrument through

an opening in the patient;

creating an incision in body tissue inside the patient using at least one of the

first and second working instruments;

advancing the second working instrument through the incision to position the

second working instrument at a work site inside the patient;

positioning the first and second working instruments near opposite sides of a

wall of body tissue at the work site; and

performing a procedure at the work site inside the patient using the first and

second working instruments.

16. The method of claim 15, wherein the incision is located in a wall of a

body cavity.

17. The method of claim 15, wherein the first and second working

instruments are inserted through a vagina of the patient; the incision created in the

body tissue is an incision in a vaginal wall in the patient; and the wall of body tissue

includes a wall of a uterine cavity of the patient.

18. A device for performing a medical procedure in a patient, the device

comprising:

a first working instrument including a distal end;

a second working instrument including a distal end, the first and second

working instruments being configured to move independently from each other; and



a connecting mechanism at the first and second distal ends of the first and

second working instruments, the connecting mechanism being configured to secure

the distal end of the first working instrument to the distal end of the second working

instrument when the distal ends of the first and second working instruments are

disposed inside the patient.

19. The device of claim 18, wherein the connecting mechanism includes a

first element on the first working instrument, the first element being configured to

engage with a second element on the second working instrument.

20. The device of claim 18, wherein the first and second working

instruments are independently movable longitudinally, rotationally, and laterally with

respect to each other.
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