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[0002]

The present patent specification generally relates mainly to an

FIELD

endoscopic medical device having a working channel for operative procedures.

More particularly, some embodiments relate to a self-contained, low-cost medical
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instrument for examining and performing operative procedures on a patient's
uterus and/or uterine tubes, where the instrument has a single-use portion and a
multiple-use portion.

5 BACKGROUND
[0003] Hysteroscopy, or direct vision of the inside of the uterus (referred to
herein as the “uterine cavity” and/or “endometrial cavity”), has been shown to
greatly improve diagnostic accuracy. Few gynecologists do office hysteroscopy,
however, because of the complexity and expense of the equipment and supplies

10 required. Conventional endoscopes are typically tethered and cumbersome to use.
They require skilled staff to operate and maintain. This makes it especially difficult
in time critical locations such as an emergency room, operating room, and other
areas of a medical facility where multiple devices and instruments are being used
simultaneously.

15 [0004] Furthermore, conventional endoscopes are relatively expensive and
need to be sterilized after each use. Therefore, some medical facilities choose to
stock muitiple expensive devices so that when one device is being sterilized, which
can be quite time-consuming, another device can be ready for use. Other facilities,
such as an office may decide to own only one conventional endoscope due to cost

20 considerations, but has to deal with the device not being available when it is being
sterilized.

[0005] There are many indications for operative hysteroscopy which can
frequently be done in in office setting if instrumentation is available. Such
procedures include the tubal sterilization using a catheter passed through the

25 operative channel of a hysteroscope, removal of polyps and other intrauterine
pathology using hysteroscopic scissors, forceps, and biopsy devices introduced
through the operative channel of a hysteroscope, treatment of submucous fibroids
with electrosurgical instruments introduced through the operative channel of a
hysteroscope, and lysis of intrauterine adhesions (cutting scar tissue) with

30 hysteroscopic scissors introduced through the operative channel of a
hysteroscope. Only a small percentage of gynecologists offer these treatments in
an office setting because of the expense of setting up a conventional hysteroscopy
system and the time and labor required to set up and maintain it.
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[o006] The subject matter claimed herein is not limited to embodiments that
solve any specific disadvantages or that operate only in environments such as
those described above. Rather, this background is only provided to illustrate one
exemplary technology area where some embodiments described herein may be
practiced.

SUMMARY
[0007]  According to some embodiments, a low-cost hand-held medical
instrument is described for performing an endoscopically-guided operative
procedure on a patient's uterus. The instrument includes a single-use portion that
comprises: an elongated conduit having a distal portion configured and
dimensioned for insertion into the patient’'s uterus through the patient's cervix, and
a proximal portion; one or more fluid connection ports formed at the proximal
portion of the conduit; one or more distal openings at the distal portion of the
conduit configured to provide fluid from the conduit and into the uterus; an imaging
system at the distal portion of the conduiit configured to image the uterus and
provide video signals; an illumination system at the distal portion of the conduit
configured to illuminate the uterus at an illumination field viewed by the imaging
system; an electrical cable extending from a proximal end of the conduit to the
imaging system and configured to carry video signals and control signals; and a
working channel within the conduit including an entry point at the proximal portion
and a distal opening at the distal portion, the working channel configured to aliow
passage of an operative device configured to perform the operative procedure
inserted at the entry point. The instrument also includes a muitiple-use portion
having interior and exterior surfaces, the multiple-use portion being configured to
be attached to the single-use portion for a single use and then detached after a
single use, and to be re-used with a second single-use portion without sterilization
of the interior surfaces, the multiple-use portion comprising an integral image
display that is electrically coupled with the imaging system at least in part by the
electrical cable, the display being configured to display images provided by the
imaging system for viewing by a user. One or more seals are configured to
prevent fluid in the conduit from contacting the interior surfaces of the multiple-use
portion.



WO 2014/065901 PCT/US2013/049074

10

15

20

25

30

.5.

[0008]  According to some embodiments, the instrument is configured for the
operative procedure such that in when the distal portion is inserted into the
patient’s uterus to simultaneously provide (a) imaging portions of the uterus by
illuminating portions of the uterus with the illumination system, imaging the
illuminated portions of the uterus with the imaging system, and delivering fluid flow
in a distal direction by introducing fluid under positive pressure into a first fluid
connection port, which fluid passes through the a fluid channel and enters the
uterus through at least a first distal opening, and (b) displaying live video images
from the imaging system to an operator on the integral image display of the imaged
portions of the uterus, the live video images aiding the operator in performing the
operative procedure.

[0009] According to some embodiments, one or more of the seals are formed
by an ultrasonic bonding process during manufacture. According to some
embodiments, the proximal portion of the conduit includes an outer shell fabricated
as two pieces that are bonded together using an ultrasonic bonding process during
manufacture.

[0010] According to some embodiments, the operative procedure is a tubal
sterilization procedure, and the distal portion of the conduit is bent at an angle of
between 15 degrees and 35 degrees from the central longitudinal axis of the
conduit.

[0011] According to some other embodiments, the operative procedure is
localized drug delivery, and the operative device includes an injection needle. The
proximal portion of the conduit can include an alignment guide member to aid in
insertion of the injection needle through the entry point of the working channel.
The injection needle can also include one or more markings on the exterior of the
needle configured to visually aid an operator in controlling a depth of deployment of
the injection needle. The distal portion of the injection needie can include a
beveled portion shaped so as to facilitate passage of the injection need!e through
the working channel. The working channel can includes a valve and/or a non-
wetting surface material so as to inhibit backflow of fluid from the patient through
the working channel and out of the working channel entry point.

[0012]  According to some embodiments, a method is described for performing
an operative procedure in a patient's uterus with a hand-held, self-contained
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instrument. The method includes: releasably attaching by hand a sterile single-use
portion of the instrument to a multiple-use portion of the instrument; introducing a
distal portion of a single-use portion of the instrument into the patient's uterus, the
single-use portion comprising an elongated conduit including a working channel
5 having an operative device entry point at a proximal portion of the conduit and an

operative device distal opening at the distal portion, the conduit further including
one or more internal fluid channels in fluid communication with one or more distal
openings at the distal portion of the instrument; illuminating a portion of the
patient's uterus with an illumination system emitting light at the distal end of the

10 Instrument; imaging the uterus while illuminated with an imaging system located at
the distal end of the instrument; sending live video format images of the uterus
from the imaging system through a cable in the conduit; displaying the live video
images on a display that is a part of the muiltiple-use portion of the instrument and
is connected to the cable; performing the operative procedure under guidance of

15 the displayed live video images using an operative device disposed within the
working channel of the conduit; keeping fluid from the conduit from contaminating
interior portions of the multiple-use portion through the use of one or more fluid
barriers in the instrument; releasing by hand and removing the single-use portion
from the multiple-use portions; and attaching a new sterile single-use portion to the

20 multiple-use portions to prepare the instrument for performing another operative
procedure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] To further clarify the above and other advantages and features of the
25 subject matter of this patent specification, specific examples of embodiments
thereof are illustrated in the appended drawings. It should be appreciated that
these drawings depict only illustrative embodiments and are therefore not to be
considered limiting of the scope of this patent specification or the appended claims.
The subject matter hereof will be described and explained with additional specificity
30 and detail through the use of the accompanying drawings in which:
[0014] Fig. 1 is a left side view of a self-contained, low-cost medical instrument
for examining and performing operative procedures, according to some
embodiments;
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[0015]  Fig. 2 is a distal end view of a self-contained, low-cost medical
instrument for examining and performing operative procedures, according to some
embodiments;

[0016]  Fig. 3 is a proximal end view of a self-contained, low-cost medical
instrument for examining and performing operative procedures, according to some
embodiments;

[0017]  Figs. 4A-C are perspective views of a self-contained, low-cost medical
instrument for examining and performing operative procedures, according to some
embodiments;

[0018] Fig. 5 is a perspective view of a fluid hub and sliding connector of a
single-use portion of self-contained, low-cost medical instrurment for examining and
performing operative procedures, according to some embodiments;

[0019]  Fig. 6 is a perspective view showing some internal structures of a fluid
hub and sliding connector of a single-use portion of self-contained, low-cost
medical instrument for examining and performing operative procedures, according
to some embodiments;

[0020}) Fig. 7 is a perspective view illustrating how an outer shell can be formed
of two halves for use in a low-cost medical instrument for examining and
performing operative procedures, according to some embodiments;

[o021)] Fig. 8A is a cross section view showing further details of a sealed sliding
connector and fluid hub of a self-contained, low-cost medical instrument for
examining and performing operative procedures, according to some embodiments;
[0022]  Fig. 8B is a cross section view showing further details of a fluid hub of a
self-contained, low-cost medical instrument for examining and performing operative
procedures, according to some embodiments;

[0023]  Figs. 9A-F illustrate various aspects of a cannula for a self-contained,
low-cost medical instrument for examining and performing operative procedures,
according to some embodiments;

[0024]) Fig. 10 is a perspective view showing further detail of a distal tip of a
cannula for a self-contained, low-cost medical instrument for examining and
performing operative procedures, according to some embodiments;
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[0025]  Fig. 11A s a cross section showing further detail of a distal tip of a
cannula for a self-contained, low-cost medical instrument for examining and
performing operative procedures, according to some embodiments;

[0026] Fig. 11B is a perspective view of a camera module holder block,
according to some embodiments;

[00271  Fig. 12 is a flow chart illustrating aspects of performing an operative
procedure using a self-contained, low-cost medical instrument having a single-use
portion and a multiple use portion, according to some embodiments;

[0028] Fig. 13 illustrates a self-contained, low-cost medical instrument for
examining and performing operative procedures, according to an alternative
embodiment;

[0029] Fig. 14 illustrates a self-contained, low-cost medical instrument for
endoscopically guided localized drug delivery, according to some embodiments;
[0030]  Figs. 15A-B are perspective views illustrating aspects of a self-
contained, low-cost medical instrument for endoscopically guided localized drug
delivery, according to some embodiments;

[0031]  Figs. 16A-D illustrate further aspects of a self-contained, low-cost
medical instrument for endoscopically guided localized drug delivery, according to
some embodiments;

[0032) Fig. 17 is a close-up perspective view showing the beveled tip of an
injection needle of an operative device, according to some embodiments;

[0033] Fig. 18 is a flow chart illustrating aspects of techniques for intra cavitary
anesthesia, according to some embodiments;

[0034] Fig. 19 is a perspective view illustrating detail of distal tip of a cannula
for a self-contained, low-cost medical instrument for examining and performing
operative procedures, according to an alternative embodiment; and

[0035] Fig. 20 illustrates a low-cost medical instrument for examining and
performing operative procedures having a single use cannula, fluid hub and
handle, and a re-usable display screen, according to some embodiments.
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DETAILED DESCRIPTION
[0038] A detailed description of examples of preferred embodiments is
provided below. While several embodiments are described, it should be
understood that the new subject matter described in this patent specification is not
limited to any one embodiment or combination of embodiments described herein,
but instead encompasses numerous alternatives, modifications, and equivalents,
In addition, while numerous specific details are set forth in the following description
in order to provide a thorough understanding work, some embodiments can be
practiced without some or all of these details. Moreover, for the purpose of clarity,
certain technical material that is known in the related art has not been described in
detail in order to avoid unnecessarily obscuring the new subject matter described
herein. It should be clear that individual features of one or several of the specific
embodiments described herein can be used in combination with features or other
described embodiments. Further, like reference numbers and designations in the
various drawings indicate like elements.
[0037]  Fig. 1is a left side view of a self-contained, low-cost medical instrument
for examining and performing operative procedures, according to some
embodiments. Many of the elements of the embodiments of hysteroscope 100
shown in Fig. 1 are the same as or similar to those discussed in the embodiments
described in the commonly assigned incorporated applications, and such elements
may not be described or may only briefly be described. It will also be appreciated
that the aspects of the embodiments described in the commonly assigned
incorporated applications may also apply to the embodiments described herein.
[0038]  The device 100 is particularly advantageous for enabling a physician to
perform endoscopically-guided operative procedures in an efficient and cost-
effective manner, although it is to be appreciated that other uses for hysteroscope
100 are within the scope of the present teachings. For example, as will be
described in further detail, infra, the device 100 can be fitted with other types of
cannulas that are configured for other types of procedures such as hysteroscopy
with or without biopsy. The hysteroscope device 100 can bring about substantial
efficiencies in terms of keeping equipment costs low and keeping the time required
to perform the procedure modest. Hysteroscope 100 includes a operative cannula
102, fluid hub 104, sliding connector 106, handle body 108, display mount 112 and
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display 110. The operative cannula 102 is made of a distal tip 120 and a shaft 122.
The fiuid hub in this case inciudes two fluid ports 114a and 114b (shown in Fig. 2).
In tha example shown in Fig. 1, fluid port 114a is configured to deliver fiuid into the
device and thus into the uterus, and fluid port 114b is configured to apply suction to
extract fluid and/or tissue samples from the uterus. As shown, the shaft 122 is
curved near its distal end, for example having a 25 degree bend as shown. The
bend of shaft 122 near its distal end can be of an amount according to the
anticipated operative procedure(s). For example, it has been found that a bend of
25 degrees is suitable for applications such as tubal sterilization since that bending
amount aids in aligning the distal end of the cannula 102 with fallopian tubes (i.e.
the distal end is co-axial (or co-linear) with the fallopian tube). For other operative
procedures, such as anesthesia delivery to the fundus using an injection needle a
straight or non-bent cannula may be suitable. According to some embodiments
the bending amount of the distal end of the cannula 120 also aids in providing a
wider field of visualization by twisting or rotating the device to different angles while
inuse. According to some embodiments, a bend of between 15 and 35 degrees
near the distal end has been found to be suitable for many applications. The distal
tip 120 includes a video camera assembly, lighting elements and fluid ports for in-
flow (i.e. out of the device 100 and into the patient) and out-flow (i.e. into the device
100 and out of the patient). Operative cannula 102 further includes an operative
channet accessible through operative device entry point 116. The operative
channel can be used with an operative device such as an catheter used for tubal
sterilization (e.g. Essure® transcervical sterilization catheter available from
Conceptus Inc., which is depicted in many embodiments described herein). Other
examples of operative procedures that can be used with operative cannula 102
include: removal of polyps and other intrauterine pathology using hysteroscopic
scissors, forceps, and biopsy devices introduced through the operative channel of
a hysteroscope, treatment of submucous fibroids with electrosurgical instruments
introduced through the operative channel of a hysteroscope, and lysis of
intrauterine adhesions (cutting scar tissue) with hysteroscopic scissors introduced
through the operative channel of the hysteroscope 100. According to some
embodiments, the operative channel of cannula 102 can be used with any of a
number of different operative devices including but not limited to: needles (e.qg. for



WO 2014/065901 PCT/US2013/049074

10

15

20

25

30

-11-

injection and/or aspiration; forceps (e.g. for biopsy and/or grasping); surgical
scissors; clip fixing/ligating devices; electrosurgical electrodes, fibers or cables for
delivery of microwave, laser, andfor other energy sources; knives; catheters,
cleaning devices; and balloon dilators.

[0039]  According to some embodiments, the outer shell of tip 120 and shaft
122 are constructed of the same material, for example a heat and UV stabilized
nylon 12 grade for tube extrusion such as Grilamid® L25, available from EMS-
Grivory. According to some embodiments the display 110 is a touch-screen
display, and is able to tilt upwards and downwards by, for example, about 60
degrees each (total range of motion of 120 degrees), and pivot, or “pan” left and
right by, for example, 45 degrees each (total range of motion 90 degrees) as
shown by arrows 130 and 132 respectively. According to some embodiments, the
cannuia 102 (including the camera assembly, LED lighting and fluid ports
integrated into the distal tip 120), fluid hub 104 and sliding connector 106 together
form a single-use portion 140, which is designed for a single-use. According to
these embodiments the single-use portion 140 is delivered to the medical
practitioner in a pre-sterilized package and is intended to be disposed of after a
single-use, and the handle 108 and display 110 form a re-usable portion 150,
which is designed to be re-used many times.

{0040} According to some embodiments, the device 100 shown for example in
Figs. 1 is a hand-held, compact single use endoscope. In these cases, endoscope
100 is provided in a sterile package, so is ready for immediate use without
requiring any preparation for diagnostic or therapeutic procedures. According to
some embodiments the single use device 100 needs no sophisticated connectors
such that the entire endoscope is supplied in a sterile package ready for use.
[0041] Fig. 2 is a distal end view of a self-contained, low-cost medical
instrument for examining and performing operative procedures, according to some
embodiments. The tip 120 and shaft 122 can be seen, as well as the fluid hub 104,
fluid ports 114a and 114b, as well as handie body 108. Also shown, according to
some embodiments is photo/video processing circuitry 210 that can be used to
enhance or otherwise manipulate standard video signals and/or images received
from the camera module in tip 120. According to some embodiments, in Fig. 2 as
in other figures herein, various dimensions are shown that have been found to be
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suitable for many applications, but those skilled in the art may vary those
dimensions without departing from the teachings of this patent specification.
[0042]  Fig. 3 is a proximal end view of a self-contained, low-cost medical
instrument for examining and performing operative procedures, according to some
embodiments. Touch-sensitive screen 110 is preferably 3.5 inches (diagonally) in
size.

[0043] Figs. 4A-C are perspective views of a self-contained, low-cost medical
instrument for examining and performing operative procedures, according to some
embodiments. In Fig. 4A the single-use portion 140 of Fig. 1 is shown attached to
the re-usable portion 150, while in Fig. 4B the single-use portion 140 is shown
disconnected from the re-usable portion 150. Fig. 4C shows the distal end of the
re-usable portion 150, The sliding connector 106 is shown in Fig. 4B and has an
outer shell 470 that includes a lip 472 that fits over an o-ring seal 462 and a
protruding mating portion 450 of the handle assembly 108. Multiple similar seals
can be provided along the length of connector 106 to further isolate handle 108
from patient matter and/or fluids that could otherwise contaminate and/or cause
connection failure such as electrical failures on handle 108. Also within connector
106 is a seal which forms a barrier between the proximal end of an electrical cable
(not shown) and fluid and/or patient matter. The electrical cable carries video
signals and control signals between the camera module and LEDs at distal tip 120
to connection pins housed within sleeve 460. The sleeve 460 fits into a closed
channel on the handle 108 while the connection pins mate with pin receptacles 452
as to form electrical connections with the pins.

[0044]  Also visible in Figs. 4A-C is ON/OFF button 410 which is used to toggle
the device 100 on or off. According to some embodiments, the power ON/OFF
button 410 is backlit using two differently colored LEDs to indicate the status of
rechargeable battery 420 to the user. For example, green backlighting can be
used to indicate the battery level is OK and red backlighting can be used to
indicate the battery 420 is low. According to some embodiments the capacity of
battery 420 is about 2500mAh. According to some embodiments, the LED lighting
of button 412 can also be used to indicate battery charging status during re-
charging of the battery 420 from an external power source. In this case, the
backlighting LED shows red while charging the battery and green when the battery
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420 is fully charged. According to some embodiments, the ON/OFF button 410
doubles as a "home” button, such that a shorter press, such as 1 second or less, of
button 410 brings up a home screen menu on the display 110.

[0045]  LED brightness control button 412 is used to control the brightness of
the LEDs on the distal tip 120. According to some embodiments a total of four
different LED illumination levels has been found to be suitable and the single
buiton 412 controls the level by cycling through the levels, changing the
illumination level with each button press. The Snap/Video button 414 is used to
capture still images and/or video from the camera in tip 120. According to some
embodiments, pressing Snap/Video button 414 for three seconds or less captures
a single still photo, while pressing button 414 for longer than three seconds starts
video recording. When video is being recorded, a single press of button 414 stops
video capture. According to some embodiments, an audible acknowledgement
signal is associated with presses of the buttons 410, 412 and 414. For example, a
single "beep" is sounded when any of the buttons except for double beeps when
either the Snap/Video button 414 or an OK software button is pressed.

[0046] It has been found that providing dedicated hardware buttons on the
handle itself have several advantages over touch-screen implemented "soft
buttons” and/or hardware buttons located in locations other than the the handle.
The handle located hardware buttons, such as shown in Figs. 4A-C, allow for one-
handed operation as well as for operation with gloved and/or wet hands. With one-
handed operation, a user can use a single hand to both manipulation of scope and
operate buttons such as the “snap” and/or the “LED” buttons. The user’s other
hand is then free for other procedures or for manipulating the cannula (e.g.
bending of cannula and/or steering the cannula). In other examples, for some
reason the user’s other hand may not be sterile. Furthermore, it has been found
that the use of touch-screen implemented soft buttons on touch screen display 110
may not reliably work with gloved and/or wet fingers.

[0047]  Also visible in Fig. 4A is Essure® tubal sterilization delivery system 490.
System 490 includes a delivery handle 498 on which thumbwheel 494 and release
button 496 are mounted. The delivery catheter 492 passes through entry point 116
of device 100. The catheter passes through the operative channel of cannula 122
and distal micro insert tip 488 is shown protruding from the distal tip 120 of device
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100. According to some embodiments, other types of operative devices that could
be used with device 100 include: hysteroscopic scissors, biopsy forceps, grasping
forceps, or other hysteroscopic instruments® directed through the operative
channel. In some cases, it is desirable to use a straight distal end of cannula 122
5 rather than bent as shown in the case of Fig. 4A.
[0048] Fig. 5 is a perspective view of a fluid hub and sliding connector of a
single-use portion of seif-contained, low-cost medical instrument for examining and
performing operative procedures, according to some embodiments. The sliding
connector 106 is shown with outer shell 470 that includes lip 472 that fits over

10 sealing o-ring 462 a protruding portion of handie 108 (not shown). Also visible is
the tip of one of the electrical connection pins 552 housed within sleeve 460, The
sleeve 460 also includes three protruding bumps 572 that are shaped to fit into
depressions on the handle 108 (not shown). Also visible on sleeve 460 is a
longitudinally oriented tab 582 on sleeve 460 that fits into a matching channel on

15 the handle 108 (not shown) that aids in proper rotational orientation of the single-
use portion with respect to the multiple-use portion during attachment to one
another. Visible on fluid hub 104 is in-flow fluid port 114a (i.e. for flowing fluid into
the patient's uterus), and out-flow port 114b (i.e. for flowing fluid out of the patient's
uterus). The operative device entry point 116 on hub 104 is also visible.

20 [0049] Fig. 6 is a perspective view showing some internal structures of a fluid
hub and sliding connector of a single-use portion of self-contained, low-cost
medical instrument for examining and performing operative procedures, according
to some embodiments. Visible in Fig. 6 are further details of the fluid flow paths for
fluid ports 114a and 114b. For in-flow, fluid enters fluid port 114a and travels

25  within fluid hub 104 to enter two in-flow fluid lumens 614 and 616 within cannula
122, as shown by the dotted arrows 618. For fluid out-flow, fluid flows through a
lumen within cannula 122 that is also used for electrical cable 480. The out-flow
fluid and electrical cable 480 pass through steel conduit 610 which has a
rectangular cross section and is dimensioned to fit securely in the lumen within

30 cannula 122 and gasket 620. Steel conduit 610 can be sealed with cannula 122
and with gasket 620 using glue or ulfrasonic bonding or a combination thereof.
The out-flow fluid passes out from conduit 610 and through out-flow fiuid port 114b
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a shown by dotted arrow 630. Electrical cable passes through barrier 530 and is in
electrical communication with the connection pins (not shown) within sleeve 460.
[0050] The operative device entry point 116 is connected to operative channel
tubing 628 via sleeve 626. Sleeve 628 also houses a duckbill seal {not shown) that

5 s shaped so as to allow passage of an operative device but to inhibit fluid flow
from the operative channel back out of the entry point 118. According to some
embodiments operative channel tubing 628 is designed so as to decrease or
prevent backflow or leaking out of the working channel entrance 116 through the
use of non-wetting surface on the interior of tubing 628. The tubing 628 also

10 should be designed so as o have a long enough length and appropriate diameter
to be effective for a given maximum expected back pressure. It has been found
that leakage prevention or minimization can be provided by having a small
diameter, long, non-wetting surface on the inner diameter of the tubing 628. Fluid
will tend to bead up on the non-wetting surface (as opposed to spreading out and

15 drawn into a thin layer across the surface). It has been found that Fluoropolymers
have a suitable non-wetting surface characteristic for a plastic material. According
to some embodiments, the inner diameter of the tubing 628 can be coated with or
be entirely constructed from a fluoropolymer. Common fluoropolymer suitable
materials are PTFE (polytetrafluoroethylene), PFA (perfluoroalkoxy polymer), and

20 FEP (fluorinated ethylene-propylene). They are often referred to under the trade
name Teflon® (DuPont). Coatings such as Kynar® can also be used to threat the
inner surface of tubing 628 to make it non wetting. According to some
embodiments the inner surface of sleeve 626 can also be coated with the same or
similar material so as to inhibit leakage from entry point 116.

25 [0051] Fig. 7 is a perspective view illustrating how an outer shell can be formed
of two halves for use in a low-cost medical instrument for examining and
performing operative procedures, according to some embodiments. Forming the
outer shell 470 of connector 106 and hub 104 from two pre-molded halves 470a
and 470b has been found that to be beneficial for both ease of manufacturing as

30 well as enhancing the ability to form various internal seals. The two pre-molded
halves 470a (upper) and 470b (lower) are bonded or welded using processes such
as ultrasonic welding. A raised ridge 710 on lower shell haif 470b fits in a mating
channel 712 on the upper sheli haif 470a to further aid in ease of manufacturing



WO 2014/065901 PCT/US2013/049074

10

15

20

25

30

-16.

and robustness of the resulting shell piece 470. Assembling the shell from two
halves such as shown in Fig. 7 enhances the ability to effectively and evenly apply
glue, such as glue 550 shown in Fig. 8A infra. According to some embodiments,
certain interior structural components, such as barrier 530 and gasket 620, are
bonded or welded ultrasonically directly to the shell 470. In such cases, the use of
glue can be eliminated or at least supplemented. According to some
embodiments, some or all of barrier 530 is aiso manufactured as two halves.
During assembly the placement of the glue 554 is more easily and robustly applied
to form a seal between opening 534 of barrier 530 and cable 480 (as shown in Fig.
8A, infra).

[0052]  Fig. 8Ais a cross section view showing further details of a sealed sliding
connector and fluid hub of a self-contained, low-cost medical instrument for
examining and performing operative procedures, according to some embodiments.
The sliding connector 106 is shown here with outer sheil 470 that includes lip 472
that fits over o-ring seal 462 and a protruding mating portion 450 of the handle
assembly 108. Other seals can be provided along the length of connector 106 to
further isolate handle 108 from patient matter and/or fluids that could otherwise
contaminate and/or cause connection failure such as electrical failures on handle
108. The cable 480 carries video signals, control signals and electrical power
between the camera module and LEDs at distal tip 120 to connection pins housed
within sleeve 460. The sleeve 460 fits into a closed charnel on the handle 108
while the connection pins 552 mate with pin receptacles 452 as to form electrical
connections the pins. The sliding connector 106 includes a barrier 530 that fits
tightly inside outer shell 470. According to some embodiments, transparent sealing
glue 550 is applied between the barrier 530 and shell 470 as shown in Fig. 5.
Barrier 530 terminates at its proximal end in an extended sleeve 460 that fits into a
closed channel 560 in handle 108 such that an outwardly facing bump 572
releasably fits into an inward facing depression 562 in channel 560. Also visible is
a longitudinal tab 582 on sleeve 460 that fits into longitudinal channel 584 on
handle 108. Barrier 530 further includes a distal portion that terminates in a first
seal 532 having an opening 534 through which cable 480 passes. An intermediate
portion of barrier 530 provides an additional seal by including an inner indentation
536 tightly enveloping a radial projection 540 of the proximal portion of cable 480.
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Barrier 530 further includes at its proximal portion a lip 538 that helps form another
additional seal by bearing against o-ring 462 to further help ensure that fluid and
tissue matter will not reach interior portions of handle 108 when the instrument is in
use. According to some embodiments glue 554 is used to enhance the seal
5 between barrier 530 and cable 480 as shown. According to some other

embodiments, glue 554 additionally is used to mostly or fully fill the inner void 556
of barrier 530 as well. According to some embodiments, other techniques and/or
combinations of techniques are used to implement the fluid barrier between the
single use portion 140 and multi-use portion 150 of the device 100. For example,

10 the seal or seals can be implemented using structures such as gaskets, caps, o-
rings alone, with each other and/or in combination with glues and/or ultrasonic
welding or bonding techniques. Also visible in Fig. 8A is gasket 620 that is shaped
and positioned to provide fluid communication between lumen 820 of shaft 122 and
steel conduit 610 to fluid port 114b (shown in Fig 8B, infra). Also visible within

15 shaft 122 is operative channel 822 which is connected to tubing 626 to accept an
operative device that passes through entry point 116, duck bill valve 810 and
sleeve 628. As described supra, the fluid barriers and sealing shown in Fig. 8A
can be implemented by one or more ultrasonic welding processes.
[0053] Fig. 8B is a cross section view showing further details of a fluid hub of a

20 self-contained, low-cost medical instrument for examining and performing operative
procedures, according to some embodiments. Lumen 820 of shaft 122 is used for
cable 480 and for fluid in-flow. As can be seen, steel conduit 610 and gasket 620
prevent fluid communication between lumen 820 and out-flow fluid port 114b. The
fluid out-flow path is shown by dotted arrow 630. The fluid in-flow path is shown by

25 dotted arrows 618 and as can be seen, the fluid in-flow port 114a is in direct fluid
communication with in-flow lumens 614 and 616 of cannula shaft 122.
[0054] Figs. 9A-F illustrate various aspects of a cannula for a self-contained,
low-cost medical instrument for examining and performing operative procedures,
according to some embodiments. Fig. 9A shows a right side view of shaft 122 of

30 cannula 102, such a shown in device 100 of Fig. 1. The shaft 122 configured for
hysteroscopic guided operative procedures using LED lighting, camera module and
forward facing fluid ports on distal tip 120. The proximal end of shaft 122 includes
a cutout section 920 for making fluid communication with one of the fluid lumens to
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a fluid port located in a fluid hub, By constructing the cannula shaft 122 from a
single piece of exiruded tubing, the need for additional tubes is eliminated, and it
has been found that assembly yield rates are significantly improved. According to
some embodiments the shaft 122 is constructed of a heat and UV stabilized nylon
5 12 grade for tube extrusion such as Grilamid® L25. Fig. 9B is bottom view of shaft

122 of cannula 102 showing several fluid out-flow (i.e. into the device 100) ports
near the distal end. Figs. 9A, 9B, 9D and 9E also show a cut-out region 920 near
the proximal end of shaft 122. The cut-out 920 is used for fluid connection to the
lumen 820 in the fluid hub according to some alternative embodiments. However,

10 when using the stainless steel tube 610 such as shown in Figs. 6, 7, 8A and 8B,
the cut-out 920 is not used and can be eliminated.
[0055] Fig. 9C is a cross sectional view along A-A', according to some
embodiments. In this case, the shaft 122 is elliptical such that it is slightly taller
than it is wide. In the embodiment shown, the outer and inner walls define the

15 operative channel 822, in-flow lumens 614 and 616, as well as the lumen 820 used
for electrical cable 480 (not shown) and fluid out-flow. According to some
embodiments, each of the in-flow lumens 614 and 616 have a cross sectional area
of 1.65mm®.  Fig. 9F is a bottom view of the distal area of shaft 122, according to
some embodiments. Near the distal tip 120, a series of out-flow ports 920, 922,

20 924 and 926 are formed on the bottom wall of shaft 122 so as to be in fluid
communication with lumen 820 of shaft 122. It has been found that providing
multiple out-flow ports near the distal tip 120 is beneficial since increased flow
capacity can be combined with resistance to clogging. Although four out-flow ports
are shown herein, other numbers of ports can be provided, according to other

25 embodiments.
[0056] Fig. 10 is a perspective view showing further detail of a distal tip of a
cannula for a self-contained, low-cost medical instrument for examining and
performing operative procedures, according to some embodiments. The view of
Fig. 10 is from the bottom as the out-flow ports 920, 922, 924 and 926 are visible

30 on shaft 122. Also visible are the distal entrances to in-flow fluid lumens 614 and
616 as well to operative channel 822. A camera module 1054 is shown installed in
the distal tip 120 of shaft 122. In particular, the camera module 1054 in primarily
inserted into lumen 820. In the case shown the outer dimensions of camera
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module 1052 is about 3.5 mm wide, 2.4 mm tall and 5 mm deep. Since the outer
dimensions of camera module 1054 are slightly larger than the lumen 820 of shaft
122, portions of the inner walls are removed to that the module 1054 can be
securely glued into place as shown. Also visible on the distal tip 120 are two LEDs
1030 and 1032.

[0057] Fig. 11A is a cross section showing further detail of a distal tip of a
cannula for a self-contained, low-cost medical instrument for examining and
performing operative procedures, according to some embodiments. The view of
Fig. 11Ais from the bottom side of distal tip 120. On the distal end of the tip 120 is
lens sensor stack 1150. According to some embodiments, lens sensor stack 1150
consists of a lens set (which includes an iris) precisely positioned on top of a
CMOS sensor. Lens sensor stack 1150 is held together by a plastic (or in some
embodiments stainless steel) housing or holder block 1040. Glass 1152 in some
embodiments is simply a protective glass cover, and according to some other
embodiments is the first element of the lens set. Glass 1152 is coated

with hydrophobic or hydrophilic film. The lens sensor stack 1150, holder 1040 and
glass 1152 together are referred to herein as camera module 1054. According to
some embodiments the camera module 1054 also includes a shield (not shown) to
block direct entry of light from LEDs 1030 and 1032 into the sensor lens stack
1150.

[0058] According to some embodiments, the CMOS sensor within lens sensor
stack 1150 includes a low voltage color CMOS image sensor core, image sensor
processing and image output interface circuitry on a single chip such as the
OmniVision 7675 from OmniVision Technologies Inc. According to some other
embodiments, an additional chip can be used to carry out video processing which
is mounted on the same mini-PCB as the CMOS sensor. By providing integrated
digital video processing within the sensor module, all video processing can be
performed directly on the same PCB as the CMOS sensor, or on the same
substrate in which the CMOS is formed such that the imaging plane of the CMOS
and the plane along which the video processing circuits extend substantially
coincide. In this example, the video signal from the sensor module can be in any
suitable video format, such as NTSC, PAL, or another common video format, so
that no further video processing would be required to drive widely available

PCT/US2013/049074
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displays for common video formats such as TV displays, tablets, computers and
hospital workstations.

[0059]  The two LEDs 1030 and 1032 are positioned on either side and
mounted to the camera module 1054 to evenly illuminate the uterine tissue for
visual inspection. According to some embodiments each of the LEDs 1030 and
1032 are about 1.0mm x 0.5mm in frontal area. One problem in performing visual
inspections of endometrial tissues, and particularly in situations where the
endometrial medium, consisting of free tissue, loosely attached tissue and/or fluid,
is relatively thick, is that light reflected from tissue particles suspended close to the
lens can appear overly-bright and therefore impair imaging of other tissue surfaces.
As can be seen in Fig. 10, two forward facing fluid ports, 614 and 616 are providad
to allow fluid to exit the tip and tend to push suspended particulate matter away
from the camera so as to enhance image and video capture by camera module
1054. In some cases some tissue debris may collect on the distal surface such
that imaging would be impaired in such cases the forward facing ports are useful in
clearing away such collected tissue. Also it has been found that the forward facing
ports are helpful in aiding insertion of the cannula in many cases as the fluid
provides lubrication as well as a partial distending of tissues just ahead of the distal
tip during insertion. Since the forward facing ports improve visualization, the risk of
accidental damage to the uterus is greatly reduced. Fig. 11B is a perspective view
of a camera module holder block 1040 which according to some embodiments is
made of a suitable plastic material, such as liquid crystal polymer. The distal tip
120 in this case includes separated fluid channels for fluid in-flow and out-flow.
[0060] It has been found that it is very useful to provide the device 100 as
divided into two portions: a single use portion, such a portion 140 in Fig. 1, and a
re-usable portion 150 in Fig. 1. According to some embodiments, the re-usable
portion includes the handle and integrated display, where some of the more costly
components (such as the display) as well as some of the components that may be
difficult or impractical to be re-sterilized (such as some of the electronic
components) are located. According to some embodiments the separable design
shown allows for different types of single-use portions to be provided that each are
configured to operate with a single re-usable portion. Examples of different types
of single use portions include cannulas having different port configurations
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step 1226, the single-use portion and multiple-use portion are detached from one
another by hand. The single-use portion typically is disposed of following the
single use. In step 1228, the multiple-use portion of the instrument is disinfected,
for example by wiping the exterior with disinfectant. Note that due to the barriers
and/or seals described herein, the internal surfaces of multiple-use portion are not
normally contaminated with any patient fluid or tissue and therefore will not
normally be internally sterilized which is a time consuming process (and possibly
damaging to some of the components of the multiple-use portion). In step 1230, a
new sterile single use portion is attached to the multiple-use portion. The
instrument is now ready for another use with a patient.

[0062] Fig. 13 illustrates a self-contained, low-cost medical instrument for
examining and performing operative procedures, according to an alternative
embodiment. Device 1300 is similar or identical to device 100 of Fig. 1 except (1)
the shaft 122 is straight instead of bent near the distal tip 120, and (2) the fluid hub
1304 is arranged such that the operative device insertion point 116 is positioned in-
line with the main longitudinal axis1310 of the device. The sliding connector 106
is positioned so as to be offset from axis 1310 as shown. Note that the multi-use
portion 150 of the device 1300 can be identical to the that shown in Fig. 1 which
allows for cost savings for medical facilities that may want to stock different types
of inexpensive single-use portions while owning only one or a small number of
muliple-use portions. The in-line arrangement shown in Fig. 13 allows for straight
non-bending channel through device 1300 which may be desirable for certain
operative procedures.

[0083] Fig. 14 illustrates a seif-contained, low-cost medical instrument for
endoscopically guided localized drug delivery, according to some embadiments.
As in the case of Fig. 13, device 1400 is similar or identical to device 100 of Fig. 1
in nearly all respects. The cannula shaft 122 is straight rather then bent near the
distal tip, although in some embodiments the shaft can also be bend at various
angles depending on the application. Also, a needle alignment tab 1410 is
mounted on the top surface of the outer shell of fluid hub 104 and connector 106
as shown. Note that the multi-use portion 150 of the device 1300 can be identical
to the that shown in Fig. 1.
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[0064]  Figs. 15A-B are perspective views illustrating aspects of a self-
contained, low-cost medical instrument for endoscopically guided localized drug
delivery, according to some embodiments. Fig. 15A shows a needle 1520 which is
to be inserted into the operative channel of cannula 120 via insertion point 1186.
Note that the piercing tip 1522 has an edge (portion 1710 shown in Fig. 17, infra)
that is beveled upwards so as to prevent the tip 1522 catching on any of the inner
surfaces of device 1400. Two matching alignment marks 1530 and 1532 are
provided on the sliding alignment lock (SAL) 1510 and fluid hub 104 respectively,
s0 as to aid in proper orientation of the needle 1520 with respect to the device
1400. When properly aligned using marks 1530 and 1532, the SAL has a notch
1512 that accepts the alignment tab 1410 such that the needie and SAL remain in
proper alignment. The SAL is slid along the alignment tab 1410 until it rests
against the entry point 116 as shown in Fig. 158,

[0065]) Figs. 16A-D illustrate further aspects of a self-contained, low-cost
medical instrument for endoscopically guided localized drug delivery, according to
some embodiments. In Fig. 16A is a side view showing a locking cam 1610 inside
the SAL 1510 that initially locks the needle 1520 with respect to the SAL. The
locking is provided by a raised locking region 1616 of cam 1610, as shown in Fig.
168, that pushes against needle 1520 when cam 1610 is in the position shown in
Figs. 16A and 16B. The cam 1610 is shaped with a flat edge 1618 that engages
against an unlocking key 1614 that protrudes from alignment tab 1410 as shown in
Figs. 16A, 16C and 16D. As the SAL is slid downward towards the entry point 1186,
the flat edge 1618 engages against the unlocking key 1614 as shown in Fig. 16C.
The engagement acts to rotate the cam 1610 in a counter-clockwise direction
about cam axis 1612 which moves the locking region 1616 of cam 1610 out of
engagement with needle 1520. As shown Fig. 16D, only when the tip 1522 of
needle 1520 has pass through the opening of entry point 116 is the needle
unlocked by the cam 1610 within the SAL 1510. At this point the needle 1520 is
free to be advanced further into tubing 628 and eventually through the operational
channel 822 of shaft 122 as shown in other figures supra. According to some
embodiments, the spacing of the tip 1522 of the needle 1520 with respect to SAL
1610 is such that the needle 1520 is not unlocked by the cam 1610 until the tip
1522 has passed the bent portion 1630 of tubing 628. This ensures that tip 1522 is
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maintained in proper alignment until after it has passed through region 1630. Fig.
17 is a close-up perspective view showing the beveled tip of needie 1510,
according to some embodiments. According to some embodiments, needle 1520
has depth markings 1720 and 1722 that aid in controlling the depth of deployment
of the needle 1520 under visual guidance using camera module 1054. According
to some embodiments the coatings on tubing 628 and/or the use of a duck bill
valve are used to inhibit back flow of fluid through entry point 116, as is described
in further detail, supra.

[0066] Fig. 18 is a flow chart illustrating aspects of techniques for intra cavitary
anesthesia, according to some embodiments. In step 1810, hysteroscopy is carried
out in the usual manner using the hysteroscopy system described herein. In step
1812, without withdrawing the device from the patient, a special injection needle is
advanced through the operative channel of the device until the appropriate length
(e.g. about 8mm) protrudes pas the distal tip of the cannula. In step 1818, an
appropriate amount of local anesthetic, such as lidocane, is injected through the
needle. In step, 1818, injections can be performed at one or more other sites as
desired by the operator. In step 1820, the hysteroscope with the needle are
withdrawn from the patient.

[0067] Fig. 19 is a perspective view illustrating detail of distal tip of a cannula
for a self-contained, low-cost medical instrument for examining and performing
operative procedures, according to an alternative embodiment. The tip 1900 of
shaft 122 can be mounted on a cannula similar or identical to that shown in Fig. 1.
The tip 1900 has a ramp section 1910 near the distal end of operative channel
opening 1920. The ramp shape 1910 can be desirable for certain types of
operative procedures. Fluid in-flow to aid visualization, device insertion, and/or
distention is through two forward facing in-flow ports 1912 and 1914. Imaging is
carried out using camera module 1930 as iluminated by LEDs 1940. Qutflow can
take place through the operative channel opening 1920. According to one
alternative embodiment, outflow takes place via multiple outflow side ports 1950 as
well through port 1912. In this embodiment, the only in-flow port is the forward
facing port 1914,

[0068]  Although the junction between the single use portion 140 and the re-
usable portion 150 is shown between the fluid hub and handle 108 in Fig. 1,
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according to some embodiments the junction can be positioned in other locations.
It has been found that the most costly components of the endoscopic device are
associated with the integrated display. As such, according to some embodiments,
the single use portion can include the handle, while the re-usable portion includes
the display. Fig. 20 illustrates low-cost medical instrument for examining and
performing operative procedures having a single use cannula, fluid hub and
handle, and a re-usable display screen, according to some embodiments. Device
2000 has a single use portion 2040 and a re-usable display screen in a display
screen assembly 2010. The single use portion includes: a cannula that has a distal
tip (not shown) and shaft 122; a fluid hub 104 that has fluid ports 114a, 114b and
operative device entry point 116; a handle 2008 and a sliding connector 2006.
According to some embodiments, the cannula and fluid hub 104 can be identical to
those structures as described elsewhere herein. The handle 2008 can include the
control buttons, electronics and battery, such as handle 108 described herein.
According to some embodiments in order to reduce the cost of the single-use
portion 2040, some or all of the system electronics and/or the battery can be
located in the display screen assembly 2010. A sliding connector 2006 forms a
connection between the display assembly 2010 and the handle 2008. The sliding
connector 2006 preferably includes some or all of the fluid barriers and seals
described with respect to connector 108, in order to prevent fluid from entering
mating portions of the connector 2006 and/or the system electronics and LCD
display 110 in display assembly 2010. According to some embodiments, one or
more of on/off button 2030, LED lighting control button 2032 and “snap” button
2034 can be located on the display assembly 2010 so that the user can control the
device 2000 using hardware buttons, which may be easier to use with gloved or
wet hands, for example, while maintaining a low-cost single-use portion 2050.
According to some other embodiments, soft-buttons can be used on touch screen
110 on display assembly 2010.

[0069] According to some alternative embaodiments, one or more of the devices
shown and described herein can be used for cost-effective high-quality
endoscopically guided operative procedures in areas of the body other than the
uterus. Examples include: cystoscopy and bladder biopsy, for diagnosis of bladder
cancer and other disorders, and/or injection of medication into the bladder;
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ureteroscopy; endotracheal intubation and introduction of medication, such as a
topical anesthetic, into the trachea; bronchoscopy and diagnosis and treatment of
endobronchial disorders; thoracoscopy; laparoscopy, such as in emergency
situations and remote areas. In general, the techniques described herein can be
used for endoscopy of any region of the body amenable to conventional
endoscopic procedures.

[0070]  Although the foregoing has been described in some detail for purposes
of clarity, it will be apparent that certain changes and modifications may be made
without departing from the principles thereof. It should be noted that there are
many alternative ways of implementing both the processes and apparatuses
described herein. Accordingly, the present embodiments are to be considered as
illustrative and not restrictive, and the body of work described herein is not to be
limited to the details given herein, which may be modified within the scope and
equivalents of the appended claims.
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CLAIMS
What it claimed is:

1. A low-cost hand-held medical instrument for performing an endocopically-
guided operative procedure on a patient's uterus, said instrument
comprising:
a single-use portion comprising:
an elongated conduit having a distal portion configured and
dimensioned for insertion into the patient’s uterus through the
patient's cervix, and a proximal portion;

one or more fluid connection ports formed at the proximal portion of
the conduit;

one or more distal openings at the distal portion of the conduit
configured to provide fluid from the conduit and into the uterus;

an imaging system at the distal portion of the conduit configured to
image the uterus and provide video signals;

an illumination system at the distal portion of the conduit configured
to illuminate the uterus at an illumination field viewed by said
imaging system;

an electrical cable extending from a proximal end of the conduit to the
imaging system and configured to carry video signals and
control signals; and

a working channel within the conduit including an entry point at the
proximal portion and a distal opening at the distal portion, the
working channel configured to allow passage of an operative
device configured to perform said operative procedure inserted
at the entry point;

a multiple-use portion having interior and exterior surfaces, the multiple-use
portion being configured to be attached to the single-use portion for a
single use and then detached after a single use, and to be re-used
with a second single-use portion without sterilization of the interior
surfaces, said multiple-use portion comprising an integral image
display that is electrically coupled with said imaging system at least in
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part by the electrical cable, the display being configured to display
images provided by the imaging system for viewing by a user; and

one or more seals configured to prevent fluid in the conduit from contacting
the interior surfaces of said multiple-use portion.

2. Aninstrument according to claim 1 wherein the conduit comprises:

a first fluid channel in fluid communication with at least a first of the one or
more distal openings and with a first fluid connection port of the one
or more fluid connection ports; and

a second fluid channel in fluid communication with at least a second of the
one more distal opening and with a second fluid connection port of
the one or more fluid connection ports, wherein the first fluid channel
is configured to deliver fluid into the patient from the first distal
opening and the second fluid channel is configured to withdraw fluid
from the patient into the second distal opening.

3. An instrument according to claim 2 wherein the first distal opening is
positioned on a distal end surface close to the imaging system and is
configured to to aid in imaging by at least in part flowing clear liquid in a
vicinity of the imaging system, the second fluid channel being in further fluid
communication with a third and fourth of said one or more distal openings
and the second, third and fourth distal opening being position on a side
surface of said conduit.

4. An instrument according to claim 2 wherein the instrument is configured for
said operative procedure such that when said distal portion is inserted into
the patient's uterus to simultaneously provide (a) imaging portions of the
uterus by illuminating portions of the uterus with said illumination system,
imaging the illuminated portions of the uterus with said imaging system, and
delivering fluid flow in a distal direction by introducing fluid under positive
pressure into said first fluid connection port, which fluid passes through said
first fluid channel and enters the uterus through at least the first distal
opening, and (b) displaying live video images from the imaging system to an
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operator on the integral image display of the imaged portions of the uterus,
the live video images aiding the operator in performing the operative
procedure.

5, An instrument according to claim 1 wherein at least one of the one or more
seals is at least partially formed by one or more ultrasonic bonding
processes during manufacture.

6. An instrument according to claim 1 wherein the proximal portion of the
conduit includes an outer shell fabricated as two pieces that are bonded
together using one or more ultrasonic bonding processes during
manufacture.

7. An instrument according to claim 1 wherein said operative procedure is a
tubal sterilization procedure.

8. An instrument according to claim 7, wherein a distal portion of the conduit is
bent at an angle of between 15 degrees and 35 degrees from a central
longitudinal axis of the conduit.

9. An instrument according to claim 1 wherein said operative procedure is
localized drug delivery, and said operative device includes an injection
needle.

10.  Aninstrument according to claim 9 wherein the proximal portion of said
conduit includes an alignment guide member configured to aid in insertion of
the injection needie through said entry point of the working channel.

11.  Aninstrument according to claim 10 wherein the operative device includes a
locking device configured fo facilitate passage of needle through at least a
portion of the working channel by fixing an orientation of the needle with
respect to the alignment guide member.
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An instrument according to claim 8 wherein said injection need includes one
or more markings on the exterior of the needle configured to visually aid an
operator in controlling a depth of deployment of said injection needle.

Aninstrument according to claim 9 wherein a distal tip of said injection
needle includes a beveled portion shaped so as to facilitate passage of said
injection needle through said working channel.

An instrument according to claim 1 wherein said working channel includes a
valve configured to inhibit backflow of fluid from the patient through the
working channel and out of said working channel entry point.

An instrument according to claim 1 wherein at least a portion of an internal
surface of working channel is made of a non-wetting fluoropolymer material.

An instrument according to claim 1 wherein said operative device is selected
from group consisting: of needies; forceps; surgical scissors; clip fixing
devices; ligating devices; electrosurgical electrodes, fibers or cables for
delivery of microwave, laser, and/or other energy sources; knives; catheters;
cleaning devices; and balloon dilators.

An instrument according to claim 1 wherein said multiple-use portion further
comprises a handie having a low overall off-axis profile configured to
facilitate grasping by the user’s hand and rotation and tilting of the
instrument in use, the handle including a plurality of buttons to control a
plurality of features of the instrument, wherein when said single-use and
multiple-use portions are attached to one another, the display, handle,
elongate member and imaging system are mounted in a fixed relationship so
as to rotate about a longitudinal axis of the elongate member in rotational
alignment.

An instrument according to claim 1 wherein said single-use portion further
comprises a handle having a low overall off-axis profile configured to
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facilitate grasping by the user's hand and rotation and tilting of the
instrument in use.

An instrument according to claim 1 in which the illumination system
comprises at least one LED device at the distal portion of the conduit

A method of performing an operative procedure in a patient's uterus with a
hand-held, self-contained instrument, said method comprising:

releasably attaching by hand a sterile single-use portion of the
instrument to a multiple-use portion of the instrument;

introducing a distal portion of the single-use portion of the instrument
into the patient’s uterus, said single-use portion comprising an
elongated conduit including a working channel having an
operative device entry point at a proximal portion of the conduit
and an operative device distal opening at the distal portion, the
conduit further including one or more internal fluid channels in
fluid communication with one or more distal openings at said
distal portion of the instrument;

illuminating a portion of the patient's uterus with an illumination
system emitting light at the distal end of the instrument;

imaging the uterus while illuminated with an imaging system located
at the distal end of the instrument;

sending live video format images of the uterus from the illumination
system through a cable in the conduit;

displaying the live video images on a display that is a part of the
multiple-use portion of the instrument to move therewith and is
connected to the cable;

performing the operative procedure under guidance of the displayed
live video images using an operative device disposed within
the working channel of the conduit;

keeping fluid from the conduit from contaminating interior portions of
the multiple-use portion through the use of one or more fluid
barriers in the instrument;
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releasing by hand and removing the single-use portion from the
multiple-use portions; and

attaching a new sterile single-use portion to the multiple-use portions
to prepare the instrument for performing another operative
procedure.

A method according to claim 20 further comprising introducing fluid into a
first of said one or more fluid channels and causing the fluid to flow into the
patient’s uterus through at least a first of said one or more distal openings.

A method according to claim 20 further comprising controlling the
illumination and imaging systems with operator-manipulated buttons on at
least one of the single-use and multiple-use portions.

A method according to claim 22 in which said controlling comprises
manipulating buttons on a handie that is a part of the multiple-use portion of
the instrument and that the user grasps to manipulate the instrument while
performing the operative procedure.

A method according to claim 20 further comprising after said releasing and
before said attaching a new sterile single-use portion, disinfecting the
multiple-use portion in a manner that does not require sterilization.

A method according to claim 20 wherein said operative procedure is a tubal
sterilization procedure, and the distal portion of the instrument is bent at an
angle of between 15 degrees and 35 degrees from a central longitudinal
axis of the conduit.

A method according to claim 20 wherein said operative procedure is
localized drug delivery, and said operative device includes an injection
needie.
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27. A method according to claim 26 further comprising aligning the injection
needle with a portion of said working channel using an alignment guide
mounted on the instrument.

28. A method according to claim 20 wherein said operative procedure uses an
operative device is selected from group consisting: of needles; forceps;
surgical scissors; clip fixing devices; ligating devices; coagulation
electrodes; knives; catheters; cleaning devices; and balloon dilators.
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Fig. 5
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1210 ‘\/ Releasably attach by hand the single-use portion of the instrument
to the multiple-use portion

Y

1212 —\/ Insert cannula through cervix into uterus, while infusing fluid
through the cannula

Y

1214 —\/ Hluminating the patient’s uterus by emitting light at the distal end of
the conduit

Y

1216 X/ Image the uterus while illuminated with the camera module, send
video format images through the cable in the cannula

v

1218 Display images on the integrated display on the multiple-use
\/
portion

L]

1220 T\__| Insert operative device into the operative channel of the cannula

\

1222 -\/ Use displayed images to visually guide operator while performing
an operative procedure using the operative device

v

1224 b\/ Withdraw cannula from the patient

Y

1226 Release by hand and remove the single-use portion from the
_\/
multiple-use portion

A

1228 —\/ Disinfect the multiple-use portion e.g. by wiping

'

1230 —\/ Attach a new sterile single-use portion to the multiple-use portion
to prepare the instrument for another use

Fig. 12
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1520

Fig. 16B
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Fig. 17
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Hysteroscopy is carried out in the usual manner using
the described hysteroscopy system.

|~ 1810

Y

A special injection needle is advanced through the
operative port until the appropriate length (e.g.
approximately 8 mm) protrudes past the distal tip of the
cannula.

Y

The cannula is advanced under direct vision to the top of
the fundus, and pressture is applied so that the needle is
advanced into the myometriurmn (uterine muscle)

l

An appropriate amount of local anesthetic, such as
lidocaine, is injected through the needie

- 1816

Y

The procedure may be repeated to allow injection at
several sites

'

L 1818

The hysteroscope, with needle, is retracted

Fig. 18

l 1820
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