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Methods and devices are described for performing a com-
bined hysteroscopy and endometrial sampling. Techniques
for improving visual images include forward facing fluid
ports for clearing tissue debris and LED positioning and
design. Manufacturability is improved through separately
formed tip and shaft pieces. User interface features are
described including user-friendly handle-mounted buttons as
well the use of an interactive integrated touch screen display.
The handle and display can be mated to a docking station for
storage and recharging batteries.
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METHOD AND APPARTUS FOR
HYSTEROSCOPY AND ENDOMETRIAL
BIOPSY

REFERENCE TO RELATED APPLICATIONS
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[0005] U.S. Prov. Ser. No. 61/544,280 filed Oct. 7, 2011,
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[0016] U.S. Prov. Ser. No. 61/431,316 filed Jan. 10, 2011;
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[0021] U.S. Prov. Ser. No. 61/476,754, filed Apr. 18,2011,
[0022] U.S. Prov. Ser. No. 61/482,200 filed May 3, 2011;
[0023] U.S. Prov. Ser. No. 61/482,309 filed May 4, 2011,
[0024] U.S. Prov. Ser. No. 61/485,601 filed May 12, 2011;
[0025] U.S. Prov. Ser. No. 61/490,029 filed May 25, 2011;
[0026] U.S. Prov. Ser. No. 61/494,400 filed Jun. 7, 2011,
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[0028] U.S. Prov. Ser. No. 61/515,092 filed Aug. 4, 2011,

The above-referenced provisional and non-provisional patent
applications are collectively referenced herein as “the com-
monly assigned incorporated applications.”

FIELD

[0029] The present invention generally relates mainly to a
medical device for use in hysteroscopic examinations of the
uterus. More particularly, some embodiments relate to a
medical device having integrated visualization and endome-
trial sampling components.

BACKGROUND

[0030] Office-based endometrial biopsy is a standard diag-
nostic procedure used by gynecologists. While efficacious in
detection of cancer, endometrial biopsy frequently will not
detect endometrial polyps, submucous myomas, and other
endometrial pathology. 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 required. While it is
possible to take tiny biopsies through some hysteroscopes
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that have operating channels, the surgeon usually needs to
remove the hysteroscope and then do an endometrial biopsy
with a different instrument. The repeated insertion and
removal of multiple instruments into the patient’s uterine
cavity can be uncomfortable for the patient and/or may pro-
long the time required to complete the hysteroscopy and
endometrial sampling procedures compared to performing
both procedures without the repeated insertion and removal
of different instruments. And, such use of multiple instru-
ments for the same inspection/biopsy procedure requires the
expense and inconvenience of buying, stocking and steriliz-
ing such instruments.

[0031] The subject matter claimed herein is not limited to
embodiments that solve any 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

[0032] According to some embodiments, an integrated
endoscopic apparatus for examining uterine tissues is
described. The apparatus includes: an elongate member hav-
ing a proximal end, a distal end, and being dimensioned so as
to facilitate insertion of the distal end through a patient’s
cervix and into the uterus; a light delivery system adapted to
illuminate the uterine tissues being examined; a side-facing
sampling opening in the elongate member located and dimen-
sioned so as to facilitate in collection of endometrial tissues;
an electronic imaging module positioned on the distal end of
the elongate member; and a distal-facing fluid opening posi-
tioned on the distal end of the elongate member so as to
improve visual inspection using the electronic imaging mod-
ule by allowing fluid to flow in a distal direction near the lens
thereby reducing debris close to the imaging module. Accord-
ing to some embodiments the elongate member includes
separated fluid paths for the side-facing opening and the
distal-facing opening and/or internal features to enhance fluid
flow from the elongate member through the distal-facing fluid
opening. According to some embodiments, the electronic
imaging module includes a solid-state CMOS sensor, as well
as integrated video processing circuitry substantially co-pla-
nar with the sensor, to output standard video signals. Accord-
ing to some embodiments, the apparatus includes a handle
and an integrated electronic display monitor.

[0033] According to some embodiments, an integrated
endoscopic apparatus for examining uterine tissues is
described that includes: an elongate member having a proxi-
malend, a distal end, and being dimensioned so as to facilitate
insertion of the distal end through a patient’s cervix and into
the uterus; an LED-based light delivery system positioned
near the distal end and adapted so as to emit light from at least
two points greater than 1 mm apart thereby illuminating uter-
ine tissues being examined; a side-facing sampling opening in
the elongate member located and dimensioned so as to facili-
tate in collection of endometrial tissues; an electronic imag-
ing module positioned on the distal end of the elongate mem-
ber; and a fluid opening positioned on the distal end of the
elongate member so as to improve visual inspection using the
electronic imaging module by allowing fluid to flow in a distal
direction near the lens thereby reducing debris close to the
imaging module. According to some embodiments, the elec-
tronic imaging module includes a centrally positioned aper-
ture through which light enters the imaging module, and the
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light delivery system includes two LEDs positioned on the
distal end at opposite sides of the aperture from one another.
According to some embodiments, the light delivery system
includes a ring-shaped LED module positioned so as to sut-
round the aperture.

[0034] According to some embodiments, an integrated
endoscopic apparatus for examining uterine tissues is
described that includes: an elongate member having a proxi-
malend, a distal end, and being dimensioned so as to facilitate
insertion of the distal end through a patient’s cervix and into
the uterus, wherein the distal end of the elongate member
comprises an at least partially hollow shaft member, and a
distal tip member wherein the shaft and tip members are
separately formed so as to be mated to one another during
assembly; a light delivery system adapted to illuminate the
uterine tissues being examined; a side-facing sampling open-
ing in the elongate member located and dimensioned so as to
facilitate in collection of endometrial tissues; and an elec-
tronic imaging module positioned on the distal end of the
elongate member. According to some embodiments, a distal-
facing fluid opening is positioned on the distal end of the
elongate member so as to improve visual inspection using the
electronic imaging module by allowing fluid to flow in a distal
direction near the lens thereby reducing debris close to the
imaging module. According to some embodiments, the shaft
and tip members are separately formed for improved assem-
bly yield. The distal tip uses acrylic and the elongate member
uses nylon.

[0035] According to some embodiments, a method of
manufacturing an integrated endoscopic apparatus for exam-
ining uterine tissues is described which includes: forming a
distal end tip body that is dimensioned to house a light deliv-
ery system adapted to illuminate the uterine tissues being
examined, and an electronic imaging module positioned on
the distal end of the elongate member, the distal end tip body
also being formed so as to provide a side-facing sampling
opening in the tip body located and dimensioned so as to
facilitate in collection of endometrial tissues; forming an
elongate shaft member; and securely attaching the distal tip
body to the elongate shaft member thereby forming an elon-
gate member of an integrated endoscope dimensioned so as to
facilitate insertion of the distal end through a patient’s cervix
and into the uterus.

[0036] According to some embodiments a user-friendly
integrated endoscopic apparatus for examining uterine tis-
sues is described that includes an elongate member having a
proximal end, a distal end, and being dimensioned so as to
facilitate insertion of the distal end through a patient’s cervix
and into the uterus; a light delivery system adapted to illumi-
nate the uterine tissues being examined; a side-facing sam-
pling opening in the elongate member located and dimen-
sioned so as to facilitate in collection of endometrial tissues;
an electronic imaging module positioned on the distal end of
the elongate member; a handle having a low overall off-axis
profile so as to facilitate easy rotation and tilting in use, the
handle including a plurality of buttons to control a plurality of
features of the apparatus; and an integrated touch-sensitive
electronic display monitor being in electrical communication
with the electronic imaging module. According to some
embodiments a brightness control button is included with
which a user can make a selection from at least three different
illumination levels from the light delivery system. According
to some embodiments, the plurality of buttons includes a
capture button with which a user can select either capturing a
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still image, or capturing video images, which are stored in a
storage device within the apparatus.

[0037] According to some embodiments a lighted battery
status indicator is provided that indicates battery status infor-
mation to a user using two or more colors. According to some
embodiments, a plurality of display screens can be displayed
on the integrated touch-sensitive display monitor including a
basic menu screen from which a plurality of other screens can
be accessed, and one of the plurality of buttons on the handle
can be used by a user to jump directly to the basic menu
screen.

[0038] According to some embodiments, a method for
interacting with a user is described including displaying to a
user a plurality of screens on a touch-sensitive electronic
display monitor, the monitoring being integrated with an
endoscopic apparatus. According to some embodiments, user
input on the touch sensitive display is received indicating a
selection by he user of a stored captured image file (e.g. a still
or video image) that the user would like to view. In response
to the received user selection, content from the selected stored
image file is displayed on the touch sensitive display.

[0039] According to some embodiments, an integrated
endoscopic apparatus for examining uterine tissues is
described including: an elongate member having a proximal
end, a distal end, the distal end including a distal face having
a rounded edges so as to facilitate safe insertion of the distal
end through a patient’s cervix and into the uterus, wherein the
edges are rounded to a radius of at least 0.25 millimeters; a
light delivery system adapted to illuminate the uterine tissues
being examined; an electronic imaging module positioned on
the distal end of the elongate member; a handle; and an
integrated electronic display monitor, the display monitor
being in electrical communication with the electronic imag-
ing module. According to some embodiments the edges of the
distal face are rounded to a radius of at least 0.35 millimeters,
or at least 0.5 millimeters. According to some embodiments
the distal face is convex, so as to decrease collection of inad-
vertent tissue collection on the distal face which could impair
visual examination using the imaging module.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] To further clarify the above and other advantages
and features of the 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 there-
fore 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 speci-
ficity and detail through the use of the accompanying draw-
ings in which:

[0041] FIG. 1 is a left side view of a device for combined
hysteroscopy and endometrial biopsy according to some
embodiments;

[0042] FIG. 2 is a top plan view of a device for combined
hysteroscopy and endometrial biopsy according to some
embodiments;

[0043] FIG. 3 is a right side view of a device for combined
hysteroscopy and endometrial biopsy according to some
embodiments;

[0044] FIG. 41s a distal end view of a device for combined
hysteroscopy and endometrial biopsy according to some
embodiments;
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[0045] FIG. 5 is a proximal end view of a device for com-
bined hysteroscopy and endometrial biopsy according to
some embodiments;

[0046] FIG. 6isa prospective view of a distal tip of a device
for combined hysteroscopy and endometrial biopsy accord-
ing to some embodiments;

[0047] FIG.7isa left side view of a distal tip of a device for
combined hysteroscopy and endometrial biopsy according to
some embodiments;

[0048] FIG. 8A is a right side view of a distal tip assembly
of a device for combined hysteroscopy and endometrial
biopsy according to some embodiments;

[0049] FIGS. 8B-8E are further views of the distal tip
assembly of a device for combined hysteroscopy and
endometrial biopsy according to some embodiments;

[0050] FIG.9 is perspective view of a distal tip of a device
for combined hysteroscopy and endometrial biopsy accord-
ing to some embodiments;

[0051] FIGS. 10 and 11 show details of the internal struc-
ture of the shaft having separated fluid channels of a device
for combined hysteroscopy and endometrial biopsy accord-
ing to some embodiments;

[0052] FIGS. 12, 13 and 14 show internal structures of a
distal tip of a device for combined hysteroscopy and endome-
trial biopsy according to some alternate embodiments;
[0053] FIGS. 15-16 show a distal tip of a device for com-
bined hysteroscopy and endometrial biopsy according to
some alternate embodiments;

[0054] FIGS. 17A-17B show a distal tip of a device for
combined hysteroscopy and endometrial biopsy having an
up-tilted camera module, according to some embodiments;
[0055] FIGS.18A-18B illustrate how camera tilting effects
effective field of view fora device for combined hysteroscopy
and endometrial biopsy, according to some embodiments;
[0056] FIG. 19 shows a distal tip of a device for combined
hysteroscopy and endometrial biopsy having a prism-aided
tilted camera view, according to some embodiments;

[0057] FIGS. 20A-20B and 21A-21B show examples of
ring-type LEDs for use with ahysteroscopy device, according
to some embodiments;

[0058] FIG. 22 shows a device for combined hysteroscopy
and endometrial biopsy having malleable shaft, according to
some embodiments;

[0059] FIGS. 23 and 24 show details of the a device for
combined hysteroscopy and endometrial biopsy having sepa-
rate tip and shaft assemblies, according to some embodi-
ments;

[0060] FIG. 25 is an exploded view of some internal com-
ponents of a distal tip of a device for combined hysteroscopy
and endometrial biopsy, according to some embodiments;
[0061] FIGS. 26-28 are cross sections showing examples of
different internal shaft structures within a cannula fora device
for combined hysteroscopy and endometrial biopsy, accord-
ing to some embodiments;

[0062] FIGS. 29 and 30 show further details of a distal tip
for a device for combined hysteroscopy and endometrial
biopsy, according to some embodiments;

[0063] FIGS. 31-33 show a single-use device for combined
hysteroscopy and endometrial biopsy, according to various
embodiments;

[0064] FIGS. 34-39 show a device combined hysteroscopy
and endometrial biopsy having a detachable handle, which
can be mated with a docking station, according to some
embodiments;
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[0065] FIGS. 36 and 37 are a perspective view and a side
view, respectively, of the handle and display docked to a base
station, according to some embodiments;

[0066] FIG. 40 is a top view of a device for combined
hysteroscopy and endometrial biopsy having additional but-
tons on the handle, according to some embodiments;

[0067] FIG. 41 is shows a display screen user interface for
a hysteroscopy device, according to some embodiments;
[0068] FIG. 42 shows details of some elements of a user
interface for a hysteroscopy device, according to some
embodiments;

[0069] FIG. 43 is a flow chart showing aspects of a user
interface for a hysteroscopy device relating to entering new
patient information, according to some embodiments;
[0070] FIG. 44 is a flow chart showing aspects of a user
interface for a hysteroscopy device relating to previewing
images and video, according to some embodiments;

[0071] FIGS. 45A-45B are a flow chart showing aspects of
auserinterface for a hysteroscopy device relating to playback
of saved images and video, according to some embodiments;
[0072] FIG. 46 is a flow chart showing aspects of a user
interface for a hysteroscopy device relating to settings,
according to some embodiments; and

[0073] FIGS. 47-48 are side views showing details of the
shapes of distal tips of a hysteroscopy device, according to
some embodiments. FIGS. 49-51 illustrate further details and
embodiments; and FIG. 52 is a flowchart illustrating
examples of steps in using certain embodiments.

DETAILED DESCRIPTION

[0074] 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 alterna-
tives, 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 com-
bination with features or other described embodiments. Fur-
ther, like reference numbers and designations in the various
drawings indicate like elements.

[0075] FIG. 1 is a left side view of a device for combined
hysteroscopy and endometrial biopsy 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 com-
monly 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 applica-
tions may also apply to the embodiments described herein.
[0076] The device 100 is particularly advantageous for
enabling a physician to perform an efficient combined hyst-
eroscopic examination and an endometrial biopsy, although 1t
is to be appreciated that other uses for hysteroscope 100 are
within the scope of the present teachings. The hysteroscope
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100 can bring about substantial efficiencies in terms of keep-
ing equipment costs low and keeping the time required to
perform the procedure modest, while at the same time pro-
viding the opportunity for better endometrial sample quality
over conventional “blind” endometrial sample collection
methods. Hysteroscope 100 includes a cannula 102, fluid hub
104, sliding connector 106, handle body 108, display mount
112 and 10 display 110. The cannula 102 is made of a distal
tip 120 and a shaft 122. The fluid hub includes one or more
fluid ports 114 for delivering fluid into the device and thus
into the uterus and/or for applying suction to extract fluid and
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. 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). A sampling port on the upper side of the distal tip 120
also includes a cutting portion, which aids in tissue sample
collection, as described in more detail below. The tip 120
includes a housing body that is made from acrylic, according
to some embodiments. The shaft 122 is made from nylon,
according to some embodiments. According to some embodi-
ments the display 110 is a touch screen display, and is able to
tilt upwards and downwards by, for example, about 45
degrees. According to some embodiments, in FIG. 1 as in
other figures herein, various dimensions are shown that have
been found to be suitable for many applications, but those
skilled in the art may vary those dimensions without depart-
ing from the teachings of this patent specification. According
to some embodiments, the cannula 102 (including the camera
assembly, LED lighting and fluid ports integrated into the
distal tip 120), fluid hub 104 and sliding connector 106 are
designed for a single-use. According to these embodiments
the cannula 102, fluid hub 104 and connector 106 are deliv-
ered to the medical practitioner in pre-sterilized package and
are intended to be disposed of after a single-use, while the
handle 108 and display 110 are designed to be re-used many
times.

[0077] FIG. 2 is a top plan view of a device for combined
hysteroscopy and endometrial biopsy according to some
embodiments. In this view, three control buttons are shown on
the handle body 108. In particular, ON/OFF button 210 is
used to toggle the device 100 on or off. According to some
embodiments, the power ON/OFF button 210 is backlit using
two differently colored LEDs to indicate the status of
rechargeable battery 220 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 220 is
low (for example, less than 30% capacity remaining, such as
used for icon 4218 shown in FIG. 42 infra). According to
some embodiments the capacity of battery 220 is about 2500
mAh. According to some embodiments, the LED lighting of
button 210 can also be used to indicate battery charging status
during re-charging of the battery 220 from an external power
source, such as when docked to a base station such as shown
in FIGS. 36-37, infra, or when connected to a USB powered
source using port 312 shown in FIGS. 3-4 infra. In this case,
the backlighting LED shows red while charging the battery
and green when the battery 220 is fully charged. According to
some embodiments, the ON/OFF button 210 doubles as a
“home” button, such that a shorter press, such as 1 second or
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less, of button 210 brings up a home screen menu on the
display 110, as shown in FIG. 41, infra, while a longer press
will turn the unit off.

[0078] LED brightness control button 212 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 button 212
controls the level by cycling through the levels, changing the
illumination level with each button press. The Snap/Video
button 214 is used to capture still images and/or video from
the camera in tip 120. According to some embodiments,
pressing Snap/Video button 214 for three seconds or less
captures a single still photo, while pressing button 214 for
longer than three seconds starts video recording. When video
is being recorded, a single press of button 214 stops video
capture. Further details of the user interface which includes
the buttons 210, 212 and 214 as well as the interactive touch
screen display 110 are described with respect to FIGS. 41-46
infra. According to some embodiments, an audible acknowl-
edgement signal is associated with presses of the buttons 210,
212 and 214. For example, a single “beep” is sounded when
any of the buttons (including software buttons such as shown
in FIGS. 41 and 43-46 infra.) except for double beeps when
either the Snap/Video button 214 or an OK software button is
pressed.

[0079] FIG. 3 is a right side view of a device for combined
hysteroscopy and endometrial biopsy according to some
embodiments. On the side of the display 110 is a rubber flap
310 that covers mini-USB port 312 and SD card slot 314. Flap
310 forms a fluid seal around the edge of the opening.
Beneath the flap 310, the mini-USB port 312 serves multiple
purposes including video-out to an external display, connec-
tor to an AC adapter for charging the rechargeable battery
220, and/or as a port to a host PC for downloading and
uploading images, video and/or settings, as well as for charg-
ing the rechargeable battery 220. The SD card slot 314 is used
to accept flash memory cards used to store images, video
and/or settings for the device 100. According to some
embodiments a standard size high- capacity (SDHC or
SDXC) slot is provided, although smaller form factors such
as Mini SD or Micro SD cards, or other types of storage media
can be used.

[0080] FIG. 4 is a distal end view of a device for combined
hysteroscopy and endometrial biopsy according to some
embodiments. The tip 120 and shaft 122 can be seen, as well
as the fluid hub 104, fluid port 114 and handle body 108. The
SD card/USB port flap 310 is also shown on the side of the
display body. Also shown, according to some embodiments is
photo/video processing circuitry 410 that can be used to
enhance or otherwise manipulate standard video signals and/
or images received from the camera module in tip 120.
[0081] FIG. 5 is a proximal end view of a device for com-
bined hysteroscopy and endometrial biopsy according to
some embodiments. Touch-sensitive screen 110 is preferably
3.5 inches (diagonally) in size.

[0082] FIG. 61sa prospective view of a distal tip of a device
for combined hysteroscopy and endometrial biopsy accord-
ing to some embodiments. Distal tip 120 includes a tip hous-
ing 600 that is made from acrylic, according to some embodi-
ments. On the tip side of the tip 120 is the sampling port 610
used to draw fluid out of the patient’s uterus as well as collect
tissue. The sampling port 610 includes a cutting edge 612,
which is sharp and positioned so as to facilitate collection of
the endometrial sample by scraping. On the distal end of the
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tip 120 is camera assembly 640. Two LEDs 630 and 632 are
positioned above and below the camera to evenly illuminate
the uterine tissue for visual inspection. A light shield 642 acts
a lens hood and shields direct light from the LEDs 630 and
632 from entering the aperture of the camera 640.

[0083] 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. According to some embodiments, two for-
ward facing fluid ports, 620 and 622 are provided 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 640. 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.

[0084] FIG.7isaleft side view of a distal tip of a device for
combined hysteroscopy and endometrial biopsy according to
some embodiments. The acrylic body 600 of the tip 120
preferably includes one or more ridges 710 to aid in securely
fastening the tip 120 to the shaft 122 (not shown).

[0085] FIG. 8A is a right side view of a distal tip assembly
of a device for combined hysteroscopy and endometrial
biopsy according to some embodiments. In these embodi-
ments, the forward facing in-flow (out of the device) fluid
ports are connected to a separate fluid channel to enhance
control over the fluid flowing into and out of the device 100.
The tip 120 in this case includes separated fluid channels for
fluid in-flow and out-flow. In particular a separate fluid chan-
nel 810, which runs along the upper right side, is connected to
the front-facing fluid port 620, and another fluid channel, not
shown, is connected to the other front-facing fluid port 622,
notshown. A central fluid channel 820 is connected to the side
sampling port 610.

[0086] FIGS. 8B-8E are further views of the distal tip
assembly of a device for combined hysteroscopy and
endometrial biopsy according to some embodiments. F1G. 8B
is a proximal end view of the tip 120 shown in FIG. 8 A. The
tip body or housing 600 includes two in-flow (out of the
device and into the patient) channels 810 and 812 that are
fluidly connected to the two in-flow front-facing ports, and a
central channel 820 that is fluidly connected to the sampling
port 610. The central channel 820 is also used to run a video
and control cable from the camera assembly towards the
handle and the display. FIG. 8C is a sectional view of the
distal tip along the line A-A' shown in FIG. 8A. Note that the
tip housing 600 is made of an outer sleeve 830 and a core 8§32,
according to some embodiments. FIG. 8D is a sectional view
of the distal tip along the line B-B' shown in FIG. 8A, and
shows the connection between the central fluid channel 8§20
and the sampling port 610. FIG. 8E is a distal end view of the
tip assembly 120 shown in FIG. 8A. According to some
embodiments, the tip 120 outer dimensions are slightly larger
toward the distal end. For example, the tip body 600 measures
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3.8 mmx4.6 mm at the proximal end, shown in FIG. 8B, and
measures 4.2 mmx4.8 mm at the distal end, shown in FIG. 8E.

[0087] FIG. 9 is perspective view of a distal tip of a device
for combined hysteroscopy and endometrial biopsy accord-
ing to some embodiments. This view of the distal tip assembly
120 shows fluid direction arrows such as arrows 910, 912 and
914 for fluid flowing through channel 8§10 and out of front-
facing port 620. The arrows 916 and 918, similarly, show the
direction of fluid flowing in channel 812. The arrows 920, 922
and 924 show the direction of fluid from sampling port 610
and through the central channel 820.

[0088] FIGS. 10 and 11 show details of the internal struc-
ture of the shaft having separated fluid channels of a device
for combined hysteroscopy and endometrial biopsy accord-
ing to some embodiments. FIG. 10 is a perspective view ofthe
distal end of the shaft 122. The distal end 1030 of the shaft 122
has the internal structure removed so as to be able to mate with
the proximate end of the tip 120. The shaft 122 has separate
channels 1010 and 1012 that are aligned so as to fluidly mate
with channels 810 and 812 respectively on tip 120. The upper
central channel 1020 is used for the out-flow fluid (i.e. into the
device) for removing fluid from the uterus and/or to provide
negative pressure for tissue sample collection. The channel
1020 is thus positioned to fluidly mate with central channel
820. Also included is a separate channel 1022 that is used to
house the video and camera control cable, which also passes
through the central channel 820 of tip 120. FIG. 11 is a cross
section of the shaft 122. According to some embodiments, the
shaft 122 is made from extruded nylon.

[0089] FIGS. 12, 13 and 14 show internal structures of a
distal tip of a device for combined hysteroscopy and endome-
trial biopsy according to some alternate embodiments. FIGS.
12-14 show two embodiments wherein the in-flow and out-
flow paths are not separated as in the case of the embodiments
of FIGS. 8A-E and 9. In the case where the flow paths are not
separated, the tip 120, shaft 122 and fluid hub 104 canbe more
structurally simplified. However, due to the relative sizes of
the forward facing fluid ports 610 and 612 on the one hand and
the side-facing port 620 on the other, certain structural ele-
ments may be included to ensure adequate fluid flow out of
the front facing ports 610 and 612 during times when useful to
improve visual inspection. In the case of FIGS. 12 and 13, an
element 1210 is included just behind the sampling port 610 to
direct the fluid towards the forward-facing ports as shown by
arrow 1310 in FIG. 13. In the case of FIG. 14, the upper
section 1410 is filled in solid so as to aid in directing the fluid
towards the forward-facing ports as shown by arrow 1412.

[0090] FIGS. 15-16 show a distal tip of a device for com-
bined hysteroscopy and endometrial biopsy according to
some alternate embodiments. FIGS. 15-16 show a further
embodiment wherein the in-flow and out-flow paths are not
separated as in the case of the embodiments of FIGS. 8A-E
and 9. In this case, the two forward-facing fluid ports 1520
and 1522 are positioned lower on the distal tip 120 such that
the camera module 1540 and the video cable 1612 tend to
force the in-flow direction fluid (i.e. out of the tip 120) under
the cable 1612 and toward the ports 1520 and 1522 rather than
out of the side-facing sampling port 610. The arrows 1610
show example fluid flow paths in the in-flow direction (out of
the device). According to other embodiments other internal
structures can be provided in addition to or in place of those
shown in shown in FIGS. 12-16 to enhance flow through the
forward facing ports.
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[0091] FIGS. 17A-17B show a distal tip of a device for
combined hysteroscopy and endometrial biopsy having an
up-tilted camera module, according to some embodiments. In
FIG. 17A, it can be seen that camera 1710 is tilted up at an
angle of, e.g., 12 degrees from the longitudinal axis of the tip
body or housing 600. The upwards tilting of the camera
increases the effective field of view of the device. Also shown
in FIGS. 17A and 17B is a glass cover 1712 of camera module
1710. A light guide 1720 is also used to diffuse light from one
or more LEDs, such as LED 1722. The light guide 1720, as
shown in FIG. 17B surrounds the camera module 1710. The
light guide 1720 can be made of glass or a polymer, for
example. Also shown in this example is a forward facing fluid
port 1740 which is useful in directing fluid in a forward
direction so as to enhance visual inspection.

[0092] FIGS. 18A-18B illustrate how camera tilting pro-
vides a larger effective field of view for a device for combined
hysteroscopy and endometrial biopsy, according to some
embodiments. During visual inspection of the uterine tissues,
the device 100 is rotated about its longitudinal axis by the
doctor or medical professional. The position of the cannula
102 when rotated 180 degrees, is shown by the dotted outline
1810. The field of view (FOV) of the camera module in this
example is shown which combined with the bending of the
shaft 122 by and angle ., results in an effective field of view
in the case of FIG. 18A of f3,. In the case of FIG. 18B, the
camera is tilted upwards by an angle of v, which results in an
increase in effective field of view by twice v, due to the
rotation ofthe device. The effective field of view of the device
100 in FIG. 18B is shown as [3,.

[0093] FIG. 19 shows a distal tip of a device for combined
hysteroscopy and endometrial biopsy having a prism-aided
tilted camera view, according to some embodiments. In this
case a prism 1910 is used to modify the angle of the camera
module 1920 to provide an effective upwards tilting of the
field of view of the camera module 1920 by an angle y, which
will result in an increased effective field of view of the device
during use by two times y.

[0094] FIGS. 20A-20B and 21A-21B show examples of
ring-type LEDs for use with a hysteroscopy device, according
to some embodiments. In FIGS. 20A and 20B, a ring-type
LED 2020 is shown surrounding a camera module 2010 that
is used on the distal tip of a hysteroscopy device, such as
device 100 described herein. In FIG. 20A, the illumination
intensity distribution curve 2030 represents illumination
from a single LED sector 2022 from ring LED 2020. In FIG.
20B, the overall illumination distribution curve 2032 repre-
sents the illumination from the entire ring LED 2020. Note
that the center is much brighter than the edges, which may be
problematic for imaging under some circumstances. Accord-
ing to some embodiments, a more evenly distributed intensity
is achieved using an ring-type LED as shown in FIGS. 21A
and 21B. In FIG. 21A, the ring type LED 2120 is shown
surrounding a camera module 2010 that is used on the distal
tip of a hysteroscopy device, such as device 100 described
herein. The illumination intensity distribution curve 2130
represents illumination from a single LED sector 2122 from
ring LED 2120. Note that the intensity is unevenly distributed
towards the outer edge of the ring. The intensity profile is
adjusted, for example, by using different thicknesses or ori-
entations of the LED. FIG. 21B shows the resulting overall
intensity distribution 2132 from ring LED 2120 where the
center is more even with the edges, which results in enhanced
imaging quality.
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[0095] FIG. 22 shows a device for combined hysteroscopy
and endometrial biopsy having malleable shaft, according to
some embodiments. In this example, cannula 102 includes a
malleable shaft 2200. The shaft 2200 is malleable at the time
of usage to aid reaching and visualizing recessed portions of
the uterine cavity. The shaft 2200 can be made malleable, for
example, by using a flexible nylon that includes one or more
bendable metal wires running along the inside length of the
shaft housing.

[0096] FIGS. 23 and 24 show details of a device for com-
bined hysteroscopy and endometrial biopsy having separate
tip and shaft assemblies, according to some embodiments.
The cannula 102 of device 100 is made up of a tip 120 and a
shaft 122. The tip 120 includes a molded acrylic tip housing
600 that houses the camera module, LEDs and other elements
as described herein. The shaft 122 is made from extruded
nylon, such as nylon 6, and may have internal structure such
a shown in FIGS. 10, 26-28. According to some embodi-
ments, shaft 122 can be made of another suitable material,
such as Provista Copolymer. In FIG. 23 a video cable 2310 is
also shown running along the inside of shaft 122 which car-
ries video signals as well as control signals for the camera
module and/or the LED:s in the tip 120. F1G. 24 shows how the
tip assembly 120 is attached to the shaft 122. According to
some embodiments, about 5 mm or more of the tip 120 is
inserted into the shaft 122. If there are internal structures such
as shown in FIGS. 10, and 26-28, they are spaced inwardly
from the distal end of the shaft 122 so that proper mating can
be achieved. Through the implementation of separately
manufactured tip and shaft pieces, as shown, it has been found
that the manufacturing cost can be decreased, and yield can be
increased because the shaft is extruded while the acrylic tube
1s molded to provide sophisticated structure. Furthermore, the
separate tip and shaft design allows for greater flexibility in
forming the internal structures within both the tip and shaft.

[0097] FIG. 25 is an exploded view of some internal com-
ponents of a distal tip of a device for combined hysteroscopy
and endometrial biopsy, according to some embodiments. In
this example, tip assembly 120 is shown with various parts of
the camera module separated for ease of viewing. The camera
module includes CMOS sensor module 2510, lens 2512, iris
2514, shield 2516 and glass cover 2518. The CMOS sensor
module 2510 includes a low voltage color CMOS image
sensor core, image sensor processing and image output inter-
face circuitry on a single chip such as the OmniVision 7675.
By providing integrated digital video processing within sen-
sor module 2510, 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 sensor module 2510 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 displays for com-
mon video formats such as TV displays, tablets, computers
and hospital workstations. Also shown in FIG. 25 are one or
more LEDs 2530. According to some embodiments another
LED can be used mounted above the camera module. The
holder 2520 retains the camera module and LEDs. According
to some embodiments, the holder 2520 holds the camera
module at an up-tilted angle of for example 12 degrees from
the longitudinal axis of the tip housing 600.
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[0098] FIGS. 26-28 are cross sections showing examples of
different internal shaft structures within a cannula fora device
for combined hysteroscopy and endometrial biopsy, accord-
ing to some embodiments. In FIG. 26, shaft 2610 includes a
separate channel 2612 for the cable used for video and control
signals as well as LED power. The upper channel 2614 is used
for as the fluid channel for both in-flow and out-flow direc-
tions. Similarly, in FIG. 27, shaft 2710 includes a separate
channel 2712 for the cable, while an upper channel 2714 is
used for as the fluid channel for both in-flow and out-flow
directions. In the example of FIG. 28, a partially separated
internal structure is used. The shaft 2810 includes an upper
lobe 2814 used for fluid flow and a lower lobe 2812 that
primarily holds the cable 2820 used for LED power, video
signals and control signals for the camera. The structure of
FIG. 28 allows for simplified assembly since it is easier to
position the cable 2810 in the lower lobe than to thread or fish
it through a separate channel.

[0099] FIGS. 29 and 30 show further details of a distal tip
for a device for combined hysteroscopy and endometrial
biopsy, according to some embodiments. FIG. 29 is a per-
spective view of the distal tip 120 and distal end of shaft 122,
according to some embodiments. As in some other described
embodiments, the tip 120 includes a tip housing body 600 that
is made from molded acrylic, for example a single molded
piece of transparent acrylic. The tip 120 includes a side facing
sampling port 610 and front facing fluid port 2940. A forward
facing camera module includes a glass cover 1712 and in this
case an acrylic camera module housing shell 2910. Two for-
ward facing LEDs 2920 and 2922 are positioned just below
the glass cover 1712. The cable 1612 used for LED power,
video signals and control signals for the camera is also shown
running down the shaft 122. FIG. 30 is a cross section of the
tip and shaft shown in FIG. 29.

[0100] 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. According to
some embodiments, the device 100 shown for example in
FIGS. 1-5 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 sophisti-
cated connectors such that the entire endoscope is supplied in
a sterile package ready for use.

[0101] FIGS. 31-33 show a single-use device for combined
hysteroscopy and endometrial biopsy, according to various
embodiments. In the case of FIG. 31, device 100 includes an
external monitor 3110 for viewing the images and/or video. A
sterile cord 3112, which transmit the images and video to the
external monitor, is attached to and is packaged with the
device 100.

[0102] Inthe case of device 100 of FIG. 32, the images and
video are transmitted by a wireless connection. The handle
100 includes a wireless transmitter 3212 and the eternal
monitor 3210 includes a wireless receiver. According to some
embodiments Wi-Fi technology is used. According to some
embodiments, a device such as a smart phone 3220, a tablet
computer 3222, a mobile computer, or other mobile device
having wireless and display capabilities are used to view the
images and/or video.
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[0103] In the case of FIG. 33, the device 100 includes a
gyroscopic module 3310 embedded to provide constant ref-
erence of orientation. A video processor is used to register the
displayed images upright on the devices such as devices 3210,
3110, 3220 and 3222.

[0104] FIGS. 34-39 show a device for combined hysteros-
copy and endometrial biopsy having a detachable handle,
which can be mated with a docking station, according to some
embodiments. FIGS. 34 and 35 show details of the handle and
display detached from the fluid hub and cannula, according to
some embodiments. FIG. 34 is a perspective view wherein
handle 108 and display 110 are detached from the sliding
connector 106 of the fluid hub 104 such as shown in FIG. 1.
The distal end of the handle body 108 includes connector
3410 that has pin sockets that are used both for communicat-
ing and supplying power to the cannula when connected as
well as to transmit video and control signals and settings to
and from a base station or docking station when docked. The
handle 108 also includes a recessed DC connector 3412 that
is used to supplying power to the handle 108 when docked, for
example to recharge the battery 220 and/or to prevent battery
drain when downloading or viewing images and video and/or
uploading settings to the unit. FIG. 35 is a distal end view of
the handle 108, and shows the rubber flap 3510 that seals the
DC power connector 3412 when not being used such as
during docking with a docking station.

[0105] FIGS. 36 and 37 are a perspective view and a side
view, respectively, of the handle and display docked to a base
station, according to some embodiments. The handle 108 and
display 110 are shown mated, or docked with base station
3610. The distal portion of the handle 108 is inserted into the
opening, lined with a rubber liner 3612. When inserted in the
base station 3610, the handle and display are well supported
protected as shown. In addition to providing a stable base for
the handle and display, the base station 3610 can also be used
to supply power to handle and display, such as for recharging
the battery and/or for viewing images and video on the dis-
play 110. For this purpose, an external power supply can be
connected to the base station 3610 via the DC power connec-
tor 3712. The base station can also be used to communicate
with the handle and display, such as to view and or download
images or video, as well as to view and modify settings. The
mini-USB connector 3710 can be used for this purpose, as
well as to supply power to the base station (as well as to the
handle and display when docked). According to some
embodiments, the base station 3612 includes wireless com-
munication circuitry, such as Wi-Fi, for communicating with
devices such as a smart phone 3220, a tablet computer 3222
(as shown in FIG. 32), a mobile computer, or other mobile
device having wireless and display capabilities are used to
view the images and/or video. FIGS. 38 and 39 are a plan view
and perspective view of the base station 3610 without the
handle inserted. As can be seen a mating connector 3810 is
provided which mates with the connector 3410 as shown in
FIGS. 34 and 35. Also provided is a DC power connector
3812 that mates with the DC power connector 3412 as shown
in FIG. 34. Additional storage and/or processing can be pro-
vided for still or video images from the device 100, such as
storage in PACS or other archival storage systems of the type
commonly used in hospitals and clinics for patient records
and medical images and/or processing in work stations com-
monly used for processing and viewing of medical images in
hospitals and clinics. The still and/or video images from the
device 100 can be formatted as needed for a commonly used
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format, such as DICOM in one example, in the base station
3610, or one or more of the devices 3220 and 3222, or a
mobile computer, or a computing device connected to the
base station 3610. The formatted still and/or video images
then can be transmitted in accordance with the selected for-
mat to a PACS or other storage system, and/or to a worksta-
tion where they can be further processed as is known in the art,
e.g., to enhance certain aspects of images or to carry out CAD
(computer aided detection) processes, and can be displayed
alone or together with images from other modalities or prior
images of the same patient for diagnostic or other purposes.
According to some embodiments the base station as shown in
FIGS. 36-39 are particularly useful when the cannula 102,
fluid hub 104 and connector 106 are intended to be disposed
of after a single-use, while the handle 108 and display 110 are
designed to be re-used many times. In this case the handle and
display are conveniently stored on the base station while a
supply of single-use cannula/hub assemblies are kept in pre-
sterilized packages ready for use.

[0106] FIG. 40 is a top view of a device for combined
hysteroscopy and endometrial biopsy having additional but-
tons on the handle, according to some embodiments. As
shown, in addition to the ON/OFF button 210, LED bright-
ness control button 212, and Snap/Video button 214 as
described in FIG. 2, the handle 108 includes a playback
button 4010 and a manual white balance button 4012. The
playback button 4010 is used to re-play snapshots and/or
video taken during the procedure such that medical personnel
can later review the images or video on the display 110. The
manual white balance button 4012 is used to cycle through
several pre-set white balance levels so that the user can
quickly and easily select a suitable white balance for the
particular case.

[0107] FIG. 41 shows a display screen user interface for a
device for combined hysteroscopy and endometrial biopsy,
according to some embodiments. The touch-screen display
110 of hysteroscopy device 100 is shown with home screen
4110. According to some embodiments, the display is 3.5
inches in size. The home screen 4110 includes four options
that can be selected by a user by touching the screen. A battery
status icon 4120 is shown in the upper left corner. The home
screen 4110 includes four user-selectable menu options (or
soft-buttons) that are labeled as shown: new patient, preview,
playback and setup. According to some embodiments, press-
ing the power ON/OFF button 210 for 1 second or less is used
as a “home button” on the device 100 such that the home
screen 4110 is displayed.

[0108] FIG. 42 shows details of some elements of a user
interface for a device for combined hysteroscopy and
endometrial biopsy, according to some embodiments. Five
levels of battery status can be displayed to the user in these
examples on a display associated with the device, such as
display 110. Icons 4210, 4212, 4214, 4216 and 4218 are used
for 100%, 80%, 60%, 40% and 30% capacity remaining in
rechargeable battery 220 respectively. According to some
embodiments, a red color and/or flashing is used for the icon
4218 to further draw the attention of the user.

[0109] FIG. 43 is a flow chart showing aspects of a user
interface for a device for combined hysteroscopy and
endometrial biopsy relating to entering new patient informa-
tion, according to some embodiments. From home screen
4110 on a display such as 110, when the user selects “new
patient” screen 4310 is displayed, allowing the user to enter a
new patient ID number. After entering the new number using
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the number buttons provided (e.g., a soft button), pressing
“OK” confirms the user’s entry. If the ID already exists, the
message “ID already exists” is displayed prompting the user
to enter a different number. A “go-back” button is also pro-
vided in the lower right corner, and in many other screens
shown herein, that allows the user to return to the previous
screen. According to some embodiments, the camera module
on the distal tip of the device 100 can be used to enter patient
information as a barcode scanner for barcodes and/or matrix
barcodes such as a QR Code, which may already be on the
patient’s file or paperwork, to quickly and accurately enter a
patient ID number. In this case a “scan” button 4320 is
included on screen 4310. After successfully entering a new
patient ID number, the confirmation screen 4312 is displayed
for a fixed duration, for example 3 seconds, after which a
transition is automatically made to the preview screen 4412 in
FIG. 44 infra, such that live video from the camera module of
device 100 is displayed.

[0110] FIG. 44 is a flow chart showing aspects of a user
interface for a device for combined hysteroscopy and
endometrial biopsy relating to previewing images and video,
according to some embodiments. From home screen 4110 on
adisplay such as 110, when the user selects “preview” screen
4410 is displayed, allowing the user to select from among a
list of cases, or patients, to use. Touching directly on one of
the numbers highlights the number, such with yellow high-
lighting. Touching the up and down arrows on the scroll bar
on the right side scrolls through the list (or scrolls the colored
highlight field through the list). According to some embodi-
ments touch and drag gestures such as is known with smart-
phone and tablet computer interfaces can be used for scrolling
through lists of numbers or images. When a highlighted num-
ber is pressed again, then screen 4412 is displayed, in which
live video from the distal mounted camera of device 100 is
shown to the user. The live preview screen 4412 also includes
the patient ID number on the left side as well as a green disk
icon in the upper right corner to indicate to the user that live
preview is being displayed. Pressing the go-back button
returns to the previous screen. A playback button on the right
side allows the user to re-play a predetermined length of
video, such as 3-5 seconds. Pressing the snap button 214 for
3 seconds or less causes capture of a single photo, as shown in
screen 4412. A solid red disk icon is displayed in the upper
right corner. The single capture image is displayed for 1
second (or other fixed length of time) after which the live
preview screen 4412 is returned to. Additionally, or in addi-
tion to displaying the image, an audible photo shutter sound
can be played and/or a brief transition to white or black can be
used to indicate to the user that a still image has been cap-
tured, according to some embodiments. If the snap button 214
is pressed for longer than 3 seconds, video is captured, as
shown in screen 4416. In this case the video being captured is
displayed while the red disk icon in the upper right corner
blinks to indicate that video is being captured. Video capture
begins and continues until the snap button is pressed again.
According to some embodiments a timer 4430 can also be
provided showing the length of video captured.

[0111] FIGS. 45A-45B are a flow chart showing aspects of
a user interface for a device for combined hysteroscopy and
endometrial biopsy relating to playback of saved images and
video, according to some embodiments. In FIG. 45A, from
home screen 4110 on a display such as 110, when the user
selects “playback” screen 4510 is displayed, allowing the
user to select from among a list of cases, or patients, to
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playback. As in screen 4410, yellow highlighting is used to
first select a case. If the user selects “delete case” then the
highlighted case will be deleted after a confirmation screen
4512. Ifacase is highlighted and then selected, screen 4514 in
FIG. 45B is displayed. Screen 4514 includes thumbnail
images of all of the captured still images and video, which can
be scrolled through (using the scroll bar, or using a swipe
gesture). A particular image or video is highlighted, such as
will yellow, as indicated by the dashed line 4520. The thumb-
nail images include the file number, as well as a movie icon
4522 when the file is video rather than a still image. Screen
4514 also shows the patient ID on the left margin, as well as
a delete icon and go back button on the right margin. The
deleteiconcan be used to delete an individual highlighted file,
after user confirmation. Selecting a highlighted video file,
such as image “20120308 001" caused playback screen
4516 to be displayed. The user can control the video playback
using the play/pause, rewind and fast forward buttons. The
user can also move to the next or previous file using the arrow
buttons in the right margin. Screen 4518 shows an example of
displaying a still image.

[0112] FIG. 46 is a flow chart showing aspects of a user
interface for a device for combined hysteroscopy and
endometrial biopsy relating to settings, according to some
embodiments. From home screen 4110 on a display such as
110, when the user selects “setup” screen 4610 is displayed,
allowing the user to view and modify various device settings.
Examples of such settings are the system clock, which can be
modified using the screen 4612, as well as the TV out format
and formatting the internal flash memory card. According to
some embodiments, many other settings can be programmed
by the user using the interface shown.

[0113] FIGS. 47-48 are side views showing details of the
shapes of distal tips of a device for combined hysteroscopy
and endometrial biopsy, according to some embodiments. It
has been found that the distal tip of the device preferably
should be rounded for several reasons. First, the tip roundness
greatly lowers the risk of accidental damage to the uterus,
such as piercing or puncturing delicate uterine tissues during
use. Secondly, the distal tip roundness affects the resistance of
the distal tip to collecting matter that can clog the tip and
blocking the view of the camera. It has been found that the
edges of the tip should preferably be rounded by at least a
radius of 0.25 mm. In the example shown in tip 120 of FIG.
47, the edges of the distal tip such as shown in region 4702 are
rounded to a radius of 0.5 mm. Additionally, it has been found
that there is benefit to the front face of the distal tip to be
rounded as well. By making the front face 4710 convex the tip
is much less likely to collect tissue debris or other matter that
might occlude the field of view or make it more difficult to
obtain clear images from the camera module. In the example
of FIG. 47, the front face 4710 is preferably rounded to a
radius of about 10 mm. In the example of FIG. 48, the distal
tip 120 preferably has asubstantially flat central portion 4810,
surrounded by an outer region 4812 that is rounded to a radius
ofabout 2.5 mm. The edge portion 4802 is rounded to a radius
of about 0.44 mm. It has been found that making substantially
flat the central portion 4810 (which is less than about 30% of
the total frontal area in this example) can be useful in reducing
distortion in the images captured by the camera module while
the substantial curved portions 4812 and 4802 provide
enough rounding to avoid tissue collection and reduce tissue
damage risks. According to some embodiments, it has been
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found that the outer region making up at least 50% of the
frontal area should be substantially rounded.

[0114] FIG. 49 is across section showing details of a sealed
sliding connector for a device for combined hysteroscopy and
endometrial biopsy, according to some embodiments. The
sliding connector 106 is shown here with an outer shell 4910
that includes a lip 4912 that fits over an o-ring seal 4920 and
a portion of the handle assembly 108 so as to provide a
suitable seal between the fluid hub 104 and the handle assem-
bly 108. Multiple similar seals can be provided along the
length of connector 106 to further isolate handle 108 from
patient matter when the cannula assembly of the device is
disposable but handle 108 is reusable. An additional connec-
tor (not shown) can be inserted between connector 106 and
handle 108 for further insulation, and can be made ina way to
allow the additional connector to be sterilized before used for
another patient (as it only has to provide an electrical connec-
tion between the cannula and the handle).

[0115] FIG. 50 shows a hysteroscope, according to some
embodiments. The hysteroscope 5000 can be identical or
similar to the device 100 described herein (including, for
example, the user-interface described in FIGS. 41-46), except
that it is intended only for hysteroscopy and not endometrial
biopsy. As such the distal tip assenibly 5020 does not have a
side-facing sampling port and does not make use a separate
fluid channel for sampling (as shown in FIGS. 8A-E and 9).
However, a separate channel coupled to a side port or another
forward facing port can be provided if desired to both deliver
fluid to the uterus and withdraw fluid (and other matter) from
the uterus, for example distend and relax the uterus or to flush
the uterus. The assembly 5020 includes a tip body 5022,
camera assembly 640 and LEDs 630 and 632. According to
some embodiment, as with the device 100, the cannula 102
(including distal tip 5020), fluid hub 104 and sliding connec-
tor 106 are designed for a single-use, while the handle 108 and
display 110 are designed to be re-used many times. Thus, the
hysteroscope 5000 includes many of the same features and
benefits from many of the same advantages as the combined
hysteroscopy and biopsy device 100.

[0116] FIG. 51 shows details of a distal tip for a hystero-
scope such as shown in FIG. 50. The distal tip assembly 5020
is shown with the tip body 5022 including two forward facing
fluid ports 620 and 622, two LEDs 630 and 632, as well as
camera assembly 640.

[0117] FIG. 52 is a flow chart illustrating an example use of
a hysteroscopy device having the disposable cannula and
re-usable handle and display, according to some embodi-
ments. In step 5210, an unused cannula assembly, which for
example includes cannula 102, fluid hub 104 and connector
106 as shown in FIG. 1 or in FIG. 50, is removed from a sterile
package and in step 5212 the connector is attached to a pre-
viously used handle assembly, which for example includes a
handle 108 and a display 110 as shown in FIG. 1 orin FIG. 50.
Although the handle assembly has been previously used, it is
cleaned and disinfected according to known standard prac-
tices, such as with rubbing alcohol or other disinfectant such
as Cidex. Note that the example shown in FIG. 52 is for a
previously used handle assembly, but the same steps would
also apply to the case of a brand new handle assembly. In step
5214, the cannula is inserted through the cervix into the
uterus, while flowing fluid from forward facing ports, such as
ports 620 and 622 shown and described supra. Note that
according to some embodiments, the sterile package is
opened but not removed from the cannula assembly in step
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5210. In this case the package is only opened the proximal
end of the cannula, namely the end with the connector such
that the connector can be attached to the handle. Then just
prior to use, the remainder of the packaging is removed from
the cannula. In step 5216 the user visually examines the
endometrial tissue by viewing live images on the display 110.
Lighting can be adjusted, for example using a control button
on the handle. Ifthe user wishes, still and/or video images can
be captured using a control button on the handle. In step 5220,
in the case where the device is for combined hysteroscopy and
endometrial biopsy, tissues can be gathered using the side
facing sampling port (such as port 610) without having to
withdraw the cannula. In some cases steps 5216, 5218 and/or
5220 may be repeated as needed. Note that fluid induced
distending and un-distending as described in some of the
commonly assigned incorporated applications also is carried
out to aid in examination and tissue collection, according to
some embodiments. In step 5224 the cannula is withdrawn. In
step 5226 the cannula assembly is disconnected, by detaching
the connector from the handle, and the entire cannula assem-
bly is disposed of. In step 5228 stored images are played back
on the display, for example using a touch-screen interface as
described supra. In step 5230 the handle assembly is docked
to a base station for battery recharging and/or for transferring
images and patient information out of the handle to other
storage/processing facilities. According to some embodi-
ments, a standard cleaning procedure is performed on the
handle prior to docking on the base station. Note that the step
5228 of playing back the images can happen at any time after
capturing in step 5218. For example, play back can be done
before gathering samples, in step 5220, after withdrawal but
prior to detaching the cannula in step 5226, or while the
handle assembly is docked in the base station such that steps
5228 and 5230 are performed in parallel. In the case of view-
ing playback images while docked in a base station, tilting of
display 110, as described with respect to FIG. 1, has been
found to be useful in some situations.

[0118] 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, including for using the
described devices or certain aspects thereof for hysteroscopy
but not for endometrial biopsy, or for endometrial biopsy but
not for hysteroscopy, or for endoscopy and/or biopsy other
than of the uterus. For example, in some applications the
device shown in FIGS. 50-51 could also be used for taking
fluid and/or fluid/tissue endometrial samples through the for-
ward facing fluid parts. Accordingly, the present embodi-
ments 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.

1-49. (canceled)

50. A user-friendly integrated endoscopic apparatus for
examining uterine tissues comprising:

an elongate member having a proximal end, a distal end,
and being dimensioned and configured to facilitate
insertion of the distal end through a patient’s cervix and
into the uterus;

alight delivery system configured to illuminate the uterine
tissues being examined;
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an electronic imaging module positioned at the distal end
of the elongate member;

wherein the improvement comprises,

a handle having a low overall off-axis profile so as to
facilitate easy rotation and tilting in use, the handle
including:

a plurality of user-operated electrical controls to control a
plurality of features of the apparatus; and

an integrated electronic display monitor being in electrical
communication with the electronic imaging module;

wherein the elongate member is configured to be attached
by hand to the handle for a patient examination and to be
detached by hand from the handle for disposal after the
examination whereas the handle is configured for use in
multiple examinations.

51. An apparatus according to claim 50 wherein the inte-

grated electronic display monitory is touch-sensitive.

52. An apparatus according to claim 50 wherein the plu-
rality of user-operated electrical controls includes a bright-
ness control with which a user can make a selection from at
least three different illumination levels from the light delivery

53. An apparatus according to claim 50 wherein the plu-
rality of user-operated electrical controls buttons includes a
single capture button with which a user can select either
capturing a still image or capturing video images which are
stored in a storage device within the apparatus.

54. An apparatus according to claim 50 further comprising
a lighted battery status indicator indicating battery status
information to a user using two or more colors.

55. An apparatus according to claim 50 wherein the inte-
grated electronic display monitory is touch-sensitive and a
plurality of display screens can be displayed on the integrated
touch-sensitive display monitor including a basic menu
screen from which a plurality of other screens can he
accessed; and one of the plurality of user-operated electrical
controls can be used by a user to jump directly to the basic
menu screen.

56. An apparatus according to claim 50 wherein the handle
mates with a base station,

57. An apparatus according to claim 56 wherein the base
station recharges a rechargeable battery in the handle when
mated with the handle.

58. An apparatus according to claim 50 wherein the elon-
gate member is designed to be disposable after a single use
and the handle and display monitor are designed to be re-used
many times.

59-67. (canceled)

68. A method of using an integrated endoscopic apparatus
for examining uterine tissues comprising:

opening a sealed package containing an unused elongate
member, the elongate member having a proximal end
and a distal end, and including a light delivery system at
the distal end configured to illuminate the uterine tissues
being examined and an electronic imaging module posi-
tioned at the distal end,;

attaching the proximal end of the unused elongate ember to
a previously-used handle and display unit,

wherein the improvement comprises,

including in the handle and display unit user-operated con-
trol features to control operation of the apparatus, and an
integrated electronic display monitor;

inserting the distal end of the elongate member through a
patient’s cervix and into the patient’s uterus;
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examining uterine tissues by viewing images displayed on
the integrated display monitor captured by the electronic
imaging module and controlling operation of the appa-
ratus with said control features; and

thereafter removing the elongate member from the handle

and display unit for disposal.

69. A method according to claim 68 wherein the elongate
member furtherincludes one or more distal-facing fluid open-
ings positioned at the distal end of the elongate member, and
the method further comprising flowing fluid in a distal direc-
tion through the one or more distal facing fluid openings
thereby urging debris away from the imaging module thereby
improving visual inspection of the uterine tissues.

70. A method according to claim 68 wherein the handle has
a low overall off-axis profile so as to facilitate easy rotation
and tilting in use and the user-operated controls include two
or more buttons included in the handle to control a plurality of
features of the apparatus.

71. A method according to claim 68 wherein the display
monitor, handle and attached elongate member are mounted
in a fixed relationship so as to rotate about a longitudinal axis
of the elongate member in alignment.

72. A method according to claim 68 wherein the integrated
electronic display monitor is touch-sensitive.

73. A method according to claim 68 wherein the elongate
member further includes a side-facing sampling opening, and
the method further comprising collecting endometrial tissues
through the sampling opening.

74. A method according to claim 68 wherein the elongate
member includes a fluid hub and a sliding connector at the
proximal end, the connector configured to mate with a distal
end of the handle thereby establishing electrical connection
between light delivery system and electronic imaging module
with the handle and display unit.
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75. An apparatus according to claim 50 wherein the elon-
gate member includes:

a side-facing sampling opening located and dimensioned
and configured to facilitate in collection of endometrial
tissues; and

a first distal-facing fluid opening positioned at the distal
end of the elongate member to improve visual inspection
of uterine tissue using the electronic imaging module by
delivering fluid to flow in a distal direction thereby urg-
ing debris away from the imaging module.

76. An apparatus according to claim 75 wherein the sam-
pling opening includes a cutting edge facing in the proximal
direction.

77. An apparatus according to claim 75 wherein the elon-
gate member includes separated fluid paths for the side-fac-
ing opening and the distal-facing opening.

78. An apparatus according to claim 75 including a second
distal-facing fluid opening positioned on the distal end of the
elongate member so as to improve visual inspection using the
electronic imaging module by allowing fluid to flow in a distal
direction thereby reducing debris close to the imaging mod-
ule.

79. An apparatus according to claim 50 wherein the elec-
tronic imaging module includes a solid-state CMOS sensor.

80. An apparatus according to claim 50 wherein the elec-
tronic imaging module includes integrated video processing
circuitry adapted and programmed to output standard video
signals, the video processing circuitry being positioned on
substantially the same plane as the CMOS sensor.

81. An apparatus according to claim 50 wherein the light
delivery system includes LEDs positioned to surround a first
distal-facing fluid opening positioned at the distal end of the
elongate member.
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