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POLYPECTOMY SYSTEMS, DEVICES, AND METHODS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application

No. 62/199,494, titled POLYPECTOMY SYSTEMS, DEVICES, AND METHODS, filed on

July 31, 2015, which is hereby incorporated by reference herein in its entirety.

BACKGROUND

Field

[0002] The disclosure relates generally to the field of medicine, and more

specifically to devices and methods for performing polypectomies.

Description

[0003] A polyp is an abnormal growth of tissue from a mucous membrane. A

polypectomy may be performed to remove a polyp. An endometrial or uterine polyp is an

abnormal growth attached to an inner wall of the uterus. Uterine polyps are usually benign,

but they can be cancerous or eventually turn into cancer.

SUMMARY

[0004] This disclosure presents various embodiments of polypectomy systems,

methods, and devices for safely removing polyps, such as uterine polyps. In some

embodiments, a polypectomy device is configured to be inserted through the vaginal canal into

the uterus, and to remove polyps through one or both of vacuum suction and mechanical

separation. In some embodiments, the polypectomy devices disclosed herein are specifically

designed to remove polyps—which are generally relatively small and gelatinous in

consistency—and not necessarily designed to remove a larger and/or firmer object, such as a

fibroid. This can enable embodiments disclosed herein to be smaller than, and in some cases

mechanically simpler than, more robustly built tools that are intended to remove those larger

and/or firmer objects, such as fibroids. The polypectomy devices disclosed herein can be

safer, easier to use, lower cost and/or easier to manufacture.



[0005] According to some embodiments, a polyp removal device comprises: an

outer tubular body having proximal and distal ends; an inner tubular body positioned within a

lumen of the outer tubular body, the inner tubular body having proximal and distal ends and

being movable with respect to the outer tubular body; a handle coupled to the proximal end of

the outer tubular body; an actuation member movably coupled to the handle, the actuation

member configured to cause movement of the inner tubular body with respect to the outer

tubular body when the actuation member is moved with respect to the handle; a vacuum port

for coupling thereto of a vacuum source, the vacuum port being in fluid communication with a

lumen of the inner tubular body; and an opening near a distal end of the polyp removal device,

the opening configured to allow fluid communication between an environment external to the

polyp removal device and the lumen of the inner tubular body, wherein a size of the opening is

variable based on the movement of the inner tubular body with respect to the outer tubular

body.

[0006] In some embodiments, the inner tubular body is translatable or rotatable

with respect to the outer tubular body, but not both. In some embodiments, the polyp

removal device further comprises a blunt distal tip. In some embodiments, the opening is

formed by unsharpened edges of the outer tubular body and inner tubular body. In some

embodiments, the opening is formed by: a first protruding member extending from the distal

end of the outer tubular member; and a second protruding member extending from the distal

end of the inner tubular member, wherein the first and second protruding members each

comprise a semicircular cross-sectional shape at a cross section taken through a transverse

plane, and wherein the second protruding member is nested within the first protruding member

and is rotatable about a longitudinal axis with respect to the first protruding member. In some

embodiments, the opening is formed by: a first protruding member extending from the distal

end of the outer tubular member; and a second protruding member extending from the distal

end of the inner tubular member, the second protruding member being nested within the first

protruding member and rotatable about a longitudinal axis with respect to the first protruding

member, wherein the first protruding member comprises an arc-shaped cross-sectional shape,

at least at a cross section taken through a transverse plane located at a midpoint of the first

protruding member in a longitudinal direction, and wherein the second protruding member



comprises an arc-shaped cross-sectional shape, at least at a cross section taken through a

transverse plane located at a midpoint of the second protruding member in the longitudinal

direction. In some embodiments, angular lengths of the arc-shaped cross-sectional shapes are

equal. In some embodiments, an angular length of the arc-shaped cross-sectional shape of the

first protruding member is greater than an angular length of the arc-shaped cross-sectional

shape of the second protruding member. In some embodiments, an angular length of the arc-

shaped cross-sectional shape of the first protruding member is less than an angular length of

the arc-shaped cross-sectional shape of the second protruding member. In some

embodiments, an angular length of the arc-shaped cross-sectional shape of the first protruding

member is equal to or greater than 180 degrees. In some embodiments, a distal tip of the

second protruding member comprises a lip extending transversely beyond a longitudinal plane

that passes through end points of the arc-shaped cross-sectional shape of the second

protruding member. In some embodiments, the lip is sized and positioned such that the lip

prevents the second protruding member from translating distally beyond the first protruding

member when the second protruding member and first protruding member are positioned

rotationally opposite one another. In some embodiments, a distal end of the first protruding

member comprises a blunt rounded surface. In some embodiments, the first protruding

member comprises a u-shaped cutting edge configured to cooperate with a u-shaped cutting

edge of the second protruding member to cut polyp tissue positioned therebetween when the

second protruding member rotates with respect to the first protruding member. In some

embodiments, a distal end of the first protruding member comprises a flat surface. In some

embodiments, the opening is formed by: an outer aperture in a side wall of the outer tubular

member, the outer aperture comprising distal and proximal cutting edges; and an inner

aperture in a side wall of the inner tubular member, the inner aperture comprising distal and

proximal cutting edges, wherein translation of the inner tubular member in a proximal

direction with respect to the outer tubular member causes the distal cutting edge of the inner

aperture to approach the proximal cutting edge of the outer aperture, and wherein translation

of the inner tubular member in a distal direction with respect to the outer tubular member

causes the proximal cutting edge of the inner aperture to approach the distal cutting edge of

the outer aperture. In some embodiments, the inner tubular member comprises a blunt



rounded distal tip, and the outer tubular member comprises an open distal tip, and wherein

translation of the inner tubular member in the distal direction with respect to the outer tubular

member causes the blunt rounded distal tip of the inner tubular member to protrude distally

from the open distal tip of the outer tubular member. In some embodiments, the inner tubular

member is translatable with respect to the outer tubular member, but not rotatable with

respect to the outer tubular member. In some embodiments, a first longitudinal length,

measured from the distal cutting edge of the outer aperture to the distal tip of the outer

tubular member, is equal to or greater than a second longitudinal length, measured from the

proximal cutting edge of the inner aperture to the distal cutting edge of the inner aperture. In

some embodiments, the first longitudinal length is no greater than 110% of the second

longitudinal length. In some embodiments, the first longitudinal length is no greater than

120% of the second longitudinal length. In some embodiments, a longitudinal length of the

opening at its maximum size is no less than 5 millimeters. In some embodiments, a

longitudinal length of the opening at its maximum size is no less than 10 millimeters. In some

embodiments, the outer tubular body comprises an outer diameter no greater than 0.125

inches. In some embodiments, the polyp removal device further comprises: a second opening

near the distal end of the polyp removal device configured to allow fluid communication

between the environment external to the polyp removal device and the lumen of the inner

tubular body. In some embodiments, the polyp removal device further comprises: a cutting

block positioned at the distal end of the outer tubular body, the cutting block having an outer

diameter sized to fit with an inner diameter of the distal end of the inner tubular member,

wherein the cutting block comprises a proximal face that is inclined with respect to a

transverse plane of the outer tubular member. In some embodiments, the distal end of the

inner tubular member comprises a circular cutting edge oriented parallel to the transverse

plane. In some embodiments, the distal end of the inner tubular member comprises a cutting

edge that is inclined with respect to the transverse plane. In some embodiments, a transverse

width of the opening is at least 60% of an outer diameter of the outer tubular member. In

some embodiments, the handle comprises a grip portion shaped to be gripped by a human

hand and protruding radially, the grip portion protruding in a direction oriented at an angle

with respect to the opening within a range of 90-180 degrees.



[0007] According to some embodiments, a polyp removal device comprises: an

outer tubular body having proximal and distal ends; an inner tubular body positioned within a

lumen of the outer tubular body, the inner tubular body having proximal and distal ends and

being movable with respect to the outer tubular body; a handle coupled to the proximal end of

the outer tubular body; an actuation member movably coupled to the handle, the actuation

member configured to cause movement of the inner tubular body with respect to the outer

tubular body when the actuation member is moved with respect to the handle; and a vacuum

port for coupling thereto of a vacuum source, the vacuum port being in fluid communication

with a lumen of the inner tubular body, wherein the distal end of the outer tubular body

comprise an opening configured to allow fluid communication between an environment

external to the polyp removal device and the lumen of the inner tubular body, and wherein the

distal end of the inner tubular body is shaped such that the movement of the inner tubular

body with respect to the outer tubular body causes at least a portion of the opening of the

outer tubular body to be blocked by the distal end of the inner tubular body.

[0008] In some embodiments, the opening of the distal end of the outer tubular

body is formed by a first protruding member comprising an arc-shaped cross-sectional shape,

at least at a cross section taken through a transverse plane located at a midpoint of the first

protruding member in a longitudinal direction. In some embodiments, the distal end of the

inner tubular member comprises a second protruding member being nested within the first

protruding member and rotatable about a longitudinal axis with respect to the first protruding

member, and wherein the second protruding member comprises an arc-shaped cross-sectional

shape, at least at a cross section taken through a transverse plane located at a midpoint of the

second protruding member in a longitudinal direction.

[0009] According to some embodiments, a polyp removal device comprises: an

outer tubular body having proximal and distal ends, the distal end comprising an opening

configured to allow fluid communication between an environment external to the polyp

removal device and a lumen of the outer tubular body; a handle coupled to the proximal end

of the outer tubular body, the handle comprising a body and an actuating mechanism; a cutting

member disposed within the distal end of the outer tubular body, the cutting member being

movable with respect to the outer tubular body, the cutting member comprising at least one



cutting edge configured to cut polyp tissue that has been positioned through the opening of

the outer tubular body; an actuation member functionally coupled between the actuating

mechanism and cutting member, wherein movement of the actuating mechanism with respect

to the body of the handle causes the actuation member to move the cutting member with

respect to the outer tubular body; and a vacuum port for coupling thereto of a vacuum source,

the vacuum port being in fluid communication with the lumen of the outer tubular body.

[0010] In some embodiments, the actuating mechanism comprises a trigger. In

some embodiments, the actuation member comprises a rod.

[0011] According to some embodiments, a method of removing a polyp from a

human uterus comprises: inserting a medical instrument into the uterus, the medical instrument

comprising a working channel; inserting a polyp removal device through the working channel

of the medical instrument; extending a distal end of the polyp removal device into the uterus

beyond a distal end of the working channel of the medical device; positioning at least a portion

of a polyp through an opening in the distal end of the polyp removal device; operating an

actuation member of the polyp removal device, causing the opening in the distal end of the

polyp removal device to reduce in size, separating the at least a portion of the polyp from the

uterus; and transferring the separated portion of the polyp to a proximal end of the polyp

removal device via suction. In some embodiments, the polyp removal device comprises any of

the polyp removal devices described herein.

[0012] According to some embodiments, a tissue removal device comprises: an

outer tubular body that has a proximal end, a distal end with a rounded tip, and an inner lumen

therebetween; a housing; and an inner tubular body with distal end with a rounded tip and

inner lumen, wherein distal end of the outer tubular body has a cutaway that is at least half of

the distal tip and that is at least 90 degrees and comprises non-beveled edges that begin from

outer tubular body and terminate at the end of the rounded end of the distal tip of the outer

tubular body, and said cutaway serves as an tissue receptacle; wherein inner tubular body has

a cutaway that is at least half of the distal tip that is at least 90 degrees, with non-beveled

edges that begin from inner tubular body and terminate at the rounded end of the distal tip of

the inner tubular body, the inner tubular body cutaway configured as a tissue receptacle, the

inner tubular body cutaway forms a chamber that cooperates with the lumen of the outer



tubular body when the inner tubular body rotates; and wherein lumen of the inner tubular body

is configured to receive tissue that is cut off from the rotation of the inner tubular body when

the cutaways of inner tubular body and cutaway of the outer tubular body contain

tissue.

[0013] According to some embodiments, a tissue removal device comprises: an

outer tubular body that has a proximal end, a distal end with a rounded tip, and an inner lumen

therebetween housing; an inner tubular body with a distal end with a coaxially removed tip

with non-beveled edges; and wherein distal end of the outer tubular body has two parallel

cutaways with non-beveled edges, that do not terminate at the distal tip, the cutaways act as a

tissue receptacle; and wherein inner tubular body can translate to the distal end of the lumen

of the out tubular body, full extension of the inner tubular body forms a chamber that

cooperates with the lumen of the outer tubular body when the inner tubular body is translated

to the distal tip of the outer tubular body; wherein lumen inner tubular body receives tissue

that is cut off from the translation of the inner tubular body when either of the cutaways of the

outer tubular body revives tissue; and wherein proximal ends of inner tubular body and outer

tubular body that ends in connectors for an exit port that connects to an external vacuum

source.

[0014] According to some embodiments, a tissue removal device comprises: an

outer tubular body that has a proximal end, a distal end with a rounded tip, and an inner lumen

therebetween housing a cutter; wherein outer tubular body has an aperture towards the distal

end of the tip that is configured as a tissue receptacle ; wherein cutter is an inner body with an

inner lumen and a distal tip has an aperture with beveled edges towards the distal end of the

tip that is configured as a tissue receptacle , aperture of the inner tubular body and aperture of

outer tubular body square evenly; wherein translation of inner tubular body, whether

elongation or retraction of inner tubular body, creates a chamber with the lumen of the outer

tubular body, lumen of inner tubular body holds severed tissue created from translation of the

beveled edges of the inner tube; and wherein proximal ends of inner tubular body and outer

tubular body ends in connectors for an exit port that connects to an external vacuum source.

BRIEF DESCRIPTION OF THE DRAWINGS



[0015] The foregoing and other features, aspects, and advantages of the present

invention are described in detail below with reference to the drawings of various

embodiments, which are intended to illustrate and not to limit the invention. The drawings

comprise the following figures in which:

[0016] FIGS. 1A and IB illustrate an embodiment of a polypectomy device that

utilizes translation of an inner tubular member to remove polyps.

[0017] FIGS. A and 2B illustrate an embodiment of a polypectomy device that

utilizes rotation of an inner tubular member to remove polyps.

[0018] FIG. 3 illustrates an example of a hysteroscope with a straight working

channel that may be utilized with embodiments of polypectomy devices disclosed herein.

[0019] FIG. 4 illustrates an example of the polypectomy device of FIG. 1A in use

with the scope of FIG. 3 and a human uterus.

[0020] FIGS. 5A-5C illustrate additional details of a distal tip portion of the

polypectomy device of FIG. 1A .

[0021] FIGS. 6A-6E illustrate additional details of a distal tip portion of the

polypectomy device of FIG. 2A .

[0022] FIGS. 7A-7E illustrate another embodiment of a distal tip configuration of

a polypectomy device.

[0023] FIGS. 8A-8F illustrate another embodiment of a distal tip configuration of

a polypectomy device.

[0024] FIGS. 9A-9G illustrate another embodiment of a distal tip configuration of

a polypectomy device.

[0025] FIGS. 10A-10G illustrate another embodiment of a distal tip configuration

of a polypectomy device.

[0026] FIGS. 11A-1 1G illustrate another embodiment of a distal tip configuration

of a polypectomy device.

[0027] FIGS. 12A-12F illustrate another embodiment of a distal tip configuration

of a polypectomy device.

[0028] FIGS. 13A-13C illustrate another embodiment of a distal tip configuration

of a polypectomy device.



[0029] FIGS. 14A-14F illustrate another embodiment of a distal tip configuration

of a polypectomy device.

[0030] FIGS. 15A-15C illustrate embodiments of material that can be used in a

polypectomy device, the material having a sharpened or unsharpened edge.

[0031] FIGS. 16A and 16B illustrate additional details of the handle portion of the

embodiment of FIG. 1A.

[0032] FIGS. 17A and 17B illustrate additional details of the handle portion of the

embodiment of FIG. 2A .

[0033] FIGS. 18A and 18B illustrate another embodiment of a handle portion of a

polypectomy device.

[0034] FIGS. 19A-19I illustrate another embodiment of a polypectomy device.

[0035] FIGS. 20A-20C illustrate another embodiment of a polypectomy device.

[0036] FIG. 2 1 illustrates a portion of another embodiment of a polypectomy

device.

[0037] FIGS. 22A-22C illustrate details of a distal tip portion of another

embodiment of a polypectomy device.

[0038] FIG. 23 illustrates an embodiment of a method of performing a

polypectomy.

[0039] FIGS. 24A-24C illustrate another embodiment of a distal tip configuration

of a polypectomy device.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0040] Although several embodiments, examples, and illustrations are disclosed

below, it will be understood by those of ordinary skill in the art that the invention described

herein extends beyond the specifically disclosed embodiments, examples, and illustrations and

includes other uses of the invention and obvious modifications and equivalents thereof.

Embodiments of the invention are described with reference to the accompanying figures,

wherein like numerals refer to like elements throughout. The terminology used in the

description presented herein is not intended to be interpreted in any limited or restrictive

manner simply because it is being used in conjunction with a detailed description of certain



specific embodiments of the invention. In addition, embodiments of the invention can

comprise several novel features and no single feature is solely responsible for its desirable

attributes or is essential to practicing the inventions herein described. Further, it should be

understood that any of the examples herein are non-limiting. As such, the inventions disclosed

herein are not limited to any particular embodiments, aspects, concepts, structures,

functionalities, or examples described herein.

[0041] A polyp is an abnormal growth of tissue from a mucous membrane. A

polypectomy may be performed to remove a polyp. An endometrial or uterine polyp is an

abnormal growth attached to an inner wall of the uterus. Uterine polyps are usually benign,

but they can be cancerous or eventually turn into cancer. One method of removing uterine

polyps is a hysteroscopic polypectomy, in which a hysteroscopic resectoscope is passed into

the uterus along with a loop wire. An electrical current may be passed through the loop wire

in order to cut the polyp by increasing the loop temperature by 100°C to 200°C. Such a

technique has its own set of challenges. The surgeon has to manually remove the cut polyp,

which is time-consuming. Further, the use of electrocautery to cut the tissues damages the

uterine tissues and may impair the ability of the uterus to sustain a pregnancy. For this reason,

reproductive endocrinologists may not even use such a technique, for fear that they are liming

the tissues where a fertilized egg might implant. Also, a loop wire may not always remove the

entire polyp, which can mean repeating the procedure later on. A loop wire also creates a risk

of thermal injury to surrounding tissue, and it is especially dangerous if accidentally pushed

through the uterine wall contacting sensitive bowel tissues. Morbidity and mortality are

known complications of loop uterine perforations creating accidental bowel thermal injuries.

Additionally, most patients would require anesthesia in order to mitigate the pain of the heat

of the wire loop on sensitive tissues lining the uterus. Finally, if a monopolar wire loop is

employed, a non-electrolytic fluid is required for distending the uterus, which may lead to

sodium imbalances or fluid overloading in the patient.

[0042] Another potential way to remove uterine polyps is to utilize a mechanical

device designed to cut uterine fibroids (also called leiomyomas or myomas) from the uterine

wall. A fibroid is a growth in the uterus that often grows to be much larger than a typical

polyp. Further, a fibroid is typically formed of a tougher, more fibrotic tissue than polyps,



which are somewhat gelatinous in consistency. Because of the general size and toughness of

fibroids, tools that have been designed to remove fibroids are more robustly built, higher

powered tools that utilize a sharpened blade, drilling mechanism, and/or the like to gradually

break up and extract a fibroid. Although such a design may be used to remove a polyp, doing

so is overkill for the task at hand and can introduce various unnecessary safety risks and

mechanically complicated devices. For example, a sharp and robust fibroid removal tool could

potentially unintentionally cause trauma to adjacent uterine wall tissue and/or even puncture

the uterine wall. Further, because a fibroid removal tool is intended to cut into relatively

tough material, the cutting features of the tool are necessarily designed to be relatively robust.

This causes the tool to be larger in design and/or use thicker tubing than is desirable or

necessary for safe and efficient polyp removal. They also include motorized power delivery

systems that are necessary to provide the energy necessary to cut the fibroid.

[0043] Ideally, a polypectomy would be able to be performed in a doctor's office

setting rather than in a hospital surgical setting. However, because the existing methods for

removing polyps, such as uterine polyps, require a high level of skill, expensive equipment,

and/or come along with significant levels of risk, polypectomies are typically not performed in

an office setting. The devices, systems, and methods disclosed herein, however, can provide

for safer and more cost-effective ways of performing polypectomies in an office setting.

[0044] The removal of uterine polyps via a hysteroscopic polypectomy poses

various challenges as discussed above. Accordingly, there is a demand for devices and

methods, as disclosed herein, for addressing some of the shortcomings associated with a

traditional hysteroscopic polypectomy.

[0045] Various embodiments disclosed herein present safer and more efficient

polyp removal devices, methods, and systems. In some embodiments, a polypectomy device

comprises an elongate tube having a handle with a trigger or other actuating mechanism at a

proximal end and one or more openings (e.g., opening, hole, aperture, window, cutout, and/or

the like) at a distal end. The one or more openings at the distal end may be sized and

configured (1) to enable a polyp to be aspirated therethrough using vacuum, and/or (2) to

mechanically separate the polyp from the uterine wall using a movable member operably

coupled to the trigger or other actuating mechanism.



[0046] In some embodiments, the configuration of the distal end of the

polypectomy device is desirably designed such that a relatively large opening is used, the

relatively large opening being big enough to accept as much of a polyp as possible at any one

time. This is different than a typical fibroid removal device that needs to gradually cut or

grind away at a fibroid and therefore needs to be relatively robust. Because polyps are of a

softer consistency than fibroids, the tubing used for the polypectomy device may be thinner

than with a fibroid removal tool, enabling the polypectomy device to have a larger inner

lumen, thus enabling larger tissue pieces to pass therethrough. Further, because the

mechanical stresses present on the cutting features of the distal end of a polypectomy device

are less than with a fibroid removal device, larger openings at the distal end of the

polypectomy device can be present, thus enabling larger pieces of tissue to be removed at any

one time.

[0047] In some embodiments, a polypectomy device as disclosed herein comprises

one or more openings at its distal end that are sized and configured to accept therethrough an

entire polyp, for removal of the entire polyp in one stroke of the cutting blade/surface. The

disclosure is not limited to such a configuration, however, and in some embodiments or some

instances, only a portion of a polyp may be able to fit through the one or more openings at the

distal end of the device at any one time.

[0048] The polypectomy devices, systems, and methods disclosed herein provide

various benefits, such as easier and safer removal of polyps, faster removal of polyps, more

efficient removal of polyps, lower cost and easier manufacturing of the surgical instrument,

and/or the like. Some of the features of some of the embodiments disclosed herein that help

to provide these features include, but are not limited to, providing a relatively large opening at

a distal end of the device; providing more than one opening at the distal end of the device;

utilizing an inner tubular member coupled to or comprising a cutting surface that translates or

rotates with respect to an outer tubular member, but not both; providing a cutting surface that

is unsharpened or blunt; providing a blunt tip to the polypectomy device; providing an opening

in a distal end of the polypectomy device that opens on both the side(s) of the distal end and

the distal tip of the distal end; providing a cutting member that cuts in two directions, such as



in the extend and retract directions or in the clockwise and counterclockwise directions;

and/or the like.

[0049] In some embodiments, the devices and methods disclosed herein allow for

cutting and removing tissue. In some embodiments, the devices and methods disclosed herein

allow for cutting and removing tissue simultaneously. This may reduce the operating time

needed for a polypectomy procedure. This may reduce the patient's exposed to anesthesia and

lower the risk of fluid overloading.

[0050] In some embodiments, the devices and methods disclosed herein allow for

removal of tissue using vacuum or suction pressure. This may allow for improved removal of

the polyp or tissue. This may allow for less damage to occur to the uterus. This may allow for

the use of an electrolytically balanced saline solution to distend the uterus, unlike the use of

electric current to excise tissue which necessitates the use of non-electrolytic solutions for the

same purpose. This may reduce the risk of electrolyte imbalance and/or thermal injury.

Polypectomy Devices

[0051] FIGS. 1A and 2A illustrate two example embodiments of polypectomy

devices as disclosed herein. FIGS. IB and 2B illustrate close-up views of the distal ends of

the polypectomy devices, respectively. With reference to FIGS. 1A and IB, the polypectomy

device 100 comprises a handle 102 and an outer elongate tubular member 104. The outer

tubular member 104 comprises a distal end 106 configured for receiving and removing a

polyp. In this embodiment, the distal end comprises two elongate openings 108 positioned

opposite one another. These openings 108 are adjacent to supporting arms 110, which

support a blunt rounded tip 112 at the distalmost end of the polypectomy device 100. The

polypectomy device 100 further comprises an actuating member (e.g., trigger, switch, lever,

button, or the like) 112 coupled to the handle 102. In this embodiment, the actuating member

112 is shaped and configured to engage a finger of a human hand, such as a user's thumb or

index finger, and is configured to translate back and forth along or parallel to a longitudinal

axis of the polypectomy device 100. The actuating member 112 is functionally coupled to an

inner tubular member 114 which also translates back and forth along the longitudinal axis

along with the actuating member 112. Accordingly, movement of the actuating member 112



causes relative movement of the inner tubular member 114 with respect to the outer tubular

member 104.

[0052] The polypectomy device 100 further comprises a vacuum port 116

configured to be coupled to a vacuum source, such as via a hose. In this embodiment, the

vacuum port 116 is attached to a proximal end of the handle 102 and comprises a fitting that

is in fluid communication with an internal lumen of the inner tubular member 114. In use, the

outer tubular member 104 of the polypectomy device 100 can be inserted through a working

channel of a scope (e.g., the example scope shown in FIG. 3), causing the distal end 106 to

protrude into the uterus. The doctor can then position, via manipulation of the handle 102,

one or more of the openings 108 adjacent a polyp to be removed. Next, the doctor can

activate the vacuum source, such as by activating a foot pedal or the like, causing the polyp

(or at least a portion of the polyp) to be aspirated at least partially into one of the openings

108 of the distal end 106. Although this embodiment includes two openings 108, other

embodiments may have only one opening or more than two openings. It may be desirable in

some embodiments to have only one opening, or to have a way of temporarily blocking other

openings (such as a sliding or rotating shutter, window, and/or the like), since, once a polyp is

aspirated through one opening, the vacuum suction may start to aspirate distention fluid in

through any remaining openings (i.e. through the path of least resistance). If there is only one

opening, or the other openings can temporarily be blocked, however, the vacuum suction can

be focused on the polyp being removed.

[0053] In some embodiments, because polyps typically have a generally gelatinous

consistency, vacuum suction alone may be sufficient to separate the polyp from the uterine

wall. In that case, the polyp will be aspirated into the inner lumen of the inner tubular member

114 and proceed back through the inner tubular member 114 toward the handle 102 (and

potentially out through the vacuum port 116), for collection or disposal. In some

embodiments, although vacuum suction alone may be sufficient to separate a polyp from the

uterine wall, it can be desirable to also or alternatively have a mechanical means of separating

the polyp and/or helping to separate the polyp. For example, with reference to the

polypectomy device 100 illustrated in FIGS. 1A and IB, the inner tubular member 114 is

configured to translate forward or distally with respect to the outer tubular member 104,



causing narrowing of and/or closure of the openings 108, pinching of the polyp between the

distal face of the inner tubular member 114 and the distal edge(s) of the opening(s) 108, and

causing the polyp to be separated or sliced off mechanically.

[0054] One reason it can be desirable to have a mechanical means of separation in

combination with or even in lieu of using vacuum is that, during a procedure such as a

polypectomy, the uterus is typically distended using a fluid pumped into the uterus. Any

vacuum that aspirates a polyp into the polypectomy device or tool may also cause removal of

at least some of the distention fluid from the uterine cavity. If a relatively small amount of

fluid is removed, then the procedure may not be substantially affected. However, if a larger

amount of fluid is caused to be removed, this may need to be dealt with, such as by

reintroducing new fluid while the removal is taking place, stopping the polyp removal

procedure and adding more fluid, and/or the like. Such procedures can make a polypectomy a

more complicated and difficult surgery, and thus desirably can be avoided by use of various

devices disclosed herein.

[0055] One way that polypectomy devices disclosed herein can limit the loss of

distention fluid is that vacuum suction may be used only to retrieve a removed polyp or

portion of a polyp after it has been mechanically separated by, for example, the translation or

rotation of the inner tubular member 114 with respect to the outer tubular member 104. For

example, a doctor may (1) manually manipulate the device (e.g., via the handle 102) such that

a polyp is positioned through one or more openings 108, (2) manipulate the actuating member

112 to cause the inner tubular member 114 to translate and separate the polyp from the

uterus, and (3) then actuate suction to cause the already separated polyp to be aspirated

proximally through the inner lumen of the inner tubular member 114 for collection. In this

example, very little if any distention fluid would be lost, because the doctor would be able to

keep the inner tubular member 114 at a distalmost position, thus substantially or fully closing

off the openings 108 during retrieval of the polyp. In some embodiments, at least some

leakage from the openings 108 (or elsewhere) to the inner lumen of the inner tubular member

114 may be desirable, even when the inner tubular member 114 is positioned fully forward or

distal, to facilitate transfer of the polyp from the distal end to the proximal end.



[0056] Another way polypectomy devices disclosed herein can limit loss of

distention fluid is that a doctor may use the vacuum or suction to aspirate a polyp (or portion

of a polyp) in through one or more openings 108, but then use mechanical motion of the inner

tubular member 114 to separate the polyp from the uterine wall. The process of aspirating a

polyp or portion of a polyp into an opening 108 will generally require less powerful suction

than would be required to actually separate the polyp from the uterine wall using suction

alone. Accordingly, by utilizing vacuum or suction to introduce the polyp or portion of a

polyp through the openings 108, but then using mechanical means, such as the translating

inner tubular member 114, to separate the polyp from the uterine wall, the suction can be most

efficiently utilized and loss of distention fluid can be minimized. In some embodiments, at

least some suction may still be applied during mechanical operation of the inner tubular

member 114, such as to keep the polyp aspirated through the opening 108 during mechanical

separation.

[0057] It should be noted that, although various embodiments disclosed herein are

described in terms of an inner tubular member concentrically positioned within an outer

tubular member, and a removed polyp being aspirated through the inner lumen of the inner

tubular member, various other designs that accomplish a similar result may be utilized. For

example, instead of using an inner tubular member, an actuation rod or other mechanism may

be used to move a cutting surface or blade at the distal end of the polypectomy device. In that

case, the removed polyp would be aspirated through the lumen of the outer tubular member,

because there would be no need for an inner tubular member positioned within the outer

tubular member. One example of such a configuration is shown in FIGS. 12A-12F, described

in greater detail below. A similar configuration (e.g., using an actuating rod or similar to

move the cutting portion at the distal end of the device) could be used with any of the other

embodiments disclosed herein, including, but not limited to, the various distal end

configurations illustrated in FIGS. 5A-5C, 6A-6E, 7A-7E, 8A-8F, 9A-9G, 10A-10G, 11A-

11G, 13A-13C, and 14A-14F. For the embodiments configured to use longitudinal translation

of a cutting member at the distal end, such an actuating rod could be directly coupled to the

cutting member. For the embodiments configured to use rotational motion of a cutting

member at the distal end, such an actuating rod could be coupled to the cutting member



through a linkage mechanism, gear train, and/or the like that converts translation of the

actuating rod into rotation of the cutting mechanism.

[0058] In some embodiments, movement of the inner tubular member 114 may be

completely manually controlled by, for example, a doctor moving the actuating member 112

forward and backward along the longitudinal axis. In some embodiments, the actuating

member and/or inner tubular member 114 may be biased or spring-loaded, such that the

actuating member 112 is configured to be manually actuated in one direction, but will then

automatically return to the starting point when the doctor or user releases the pressure used to

initially move the actuating member 112. Further, in some embodiments, a polypectomy

device may comprise electrical actuation, pneumatic actuation, hydraulic actuation and/or the

like. For example, a button, trigger, foot pedal, and/or the like may be configured to actuate a

or activate a motor that causes movement of the inner tubular member 114 with respect to the

outer tubular member 104. Further, although the embodiment illustrated in FIG. 1A illustrates

an actuating member or trigger 112 that is directly coupled to the inner tubular member 114,

meaning their relative motion is a one-to-one relationship, other embodiments may utilize

other actuating or triggering mechanisms. For example, an actuating member may be coupled

to a gear train that enables more precise control, provides a mechanical advantage, enables

translation of one direction of motion of the actuating member into a different direction of

motion of the inner tubular member, converts translating motion into rotating motion and/or

vice versa, and/or the like.

[0059] As shown in FIG. IB, the distal end 106 of the polypectomy device 100

comprises a blunt rounded tip 112. It can be desirable to have a blunt tip in a polypectomy

device as disclosed herein, because this can help to avoid unintentional trauma or injury to the

uterine wall. Accordingly, with a design such as shown in FIG. IB, if the distal tip of the

polypectomy device 100 contacts or rubs up against a portion of the uterine wall, the risk that

this contact will cause trauma to the uterine wall is reduced over a design that would have a

sharper distal tip. This is in contrast to certain other medical instruments, such as biopsy

instruments, that comprise a sharp distal tip, because they are intended to puncture tissue in

obtaining a tissue sample. Such a design used with a polypectomy device as disclosed herein

could be dangerous, because the sharp tip could unintentionally puncture the uterine wall.



[0060] In addition to comprising a blunt tip, various embodiments disclosed herein

comprise few, if any, sharpened surfaces at the distal end of the polypectomy device (i.e. the

portion of the polypectomy device that will extend out of the scope's working channel into the

uterus). For example, although in various embodiments the inner tubular member, such as

inner tubular member 114 of FIG. IB, acts somewhat as a blade to separate the polyp from

the uterine wall, because of the generally gelatinous consistency of a polyp, the inner tubular

member 114 or similar does not necessarily need to be sharpened. Accordingly, in some

embodiments, the inner tubular member or blade or cutting surface of the inner tubular

member is not sharpened and/or may comprise a smooth, blunt, and/or the like surface.

Further, the edges of the outer tubular member 104 that defined the one or more openings 108

may be unsharpened, smooth, blunt, and/or the like. In such a configuration, where little or

no sharp surfaces are present at the distal end of the polypectomy device, the risk of

unintentional trauma to the uterine wall is greatly reduced. This can be quite beneficial,

particularly when such a device may be used by a doctor that does not typically specialize in

uterine surgical procedures. Such a design may enable polypectomy is to be performed by

gynecologists in their offices, as opposed to having to send a patient with a polyp to the

operating room.

[0061] One potential complication with performing uterine polypectomies in a

doctor's office setting, as opposed to a hospital's surgical setting, is that in-office procedures

may not be reimbursed as much through a health insurance provider as the same or similar

procedure performed in a surgical environment would be. For this and other reasons, such as

general efficiency, it can be desirable to reduce the complexity of a polyp removal device, thus

also potentially reducing the cost of such a device. If a polypectomy device as disclosed

herein can be made at a more reasonable cost than heavier duty tools, such as fibroid removal

tools, such a tool is more likely to be able to be used in the office setting.

[0062] One feature of many of the embodiments disclosed herein that helps to

reduce the complexity is that many of the embodiments disclosed herein comprise an inner

tubular member (or actuating member), such as the inner tubular member 114, that is

configured to move with respect to the outer tubular member, such as outer tubular member

104, but only in one degree of freedom. For example, some embodiments, such as the



polypectomy device 100 illustrated in FIG. 1A, allow the inner tubular member to translate

along the longitudinal axis with respect to the outer tubular member 104, but the inner tubular

member 114 is not configured to move in any other direction, such as rotation about the

longitudinal axis. This is in contrast to the embodiment illustrated in FIG. 2A, which allows

rotation, but not translation.

[0063] FIG. 2A illustrates an embodiment of a polypectomy device 200 that is

similar in many respects to the polypectomy device 100 of FIG. 1A. The polypectomy device

200 comprises a handle 202 an elongate outer tubular member 204 extending from a distal end

of the handle, and a distal end 106 comprising two openings 108. In this embodiment,

however, the inner tubular member 214 is configured to rotate about a longitudinal axis with

respect to the outer tubular member 204, instead of translating along the longitudinal axis. To

support this difference in movement, the handle 202 is also of a different design than the

handle 102. The handle 202 comprises an actuating member 212 that rotates with respect to a

nonrotating portion 213. When the actuating member 212 rotates, it causes the inner tubular

member 214 to also rotate with respect to the outer tubular member 204, thus narrowing or

closing the openings 108, enabling a polyp to be separated or removed from the uterine wall.

[0064] As noted above with respect to the polypectomy device 100, the actuating

member 212 of the polypectomy device 200 may be designed differently. For example, in this

case, the rotating portion 212 is directly connected to the inner tubular member 214 to cause

rotation of the inner tubular member 214 with respect to the outer tubular member 204.

However, in other embodiments, the handle 202 may be designed differently and comprise

various types of manual and/or automatic actuating mechanisms. For example, in some

embodiments, a polypectomy device comprises a more ergonomic grip shaped and configured

to be comfortably held in a doctor's hand. The ergonomic grip may comprise an actuating

member, such as a trigger, button, lever, or the like that is positioned to be operated by, for

example, the doctors index finger or thumb, or even all of the doctor's fingers at once.

Polypectomy Device in Use

[0065] FIG. 3 illustrates an example of a hysteroscope 300 that may be used in

performing a polypectomy along with the various embodiments of polypectomy devices

disclosed herein. The hysteroscope 300 comprises an elongate member 307 having a working



channel 301 passing therethrough. The working channel 301 can be sized to allow the outer

tubular member of a polypectomy device, such as the outer tubular member 104 illustrated in

FIG. 1A, to pass therethrough. The hysteroscope 300 further comprises a visualization

mechanism 303 that enables a doctor to see within the uterine cavity. The hysteroscope 300

further comprises a plurality of ports 305. These ports 305 may be used to, for example,

introduce or remove distention fluid from the uterus.

[0066] Although FIG. 3 illustrates one specific example of a hysteroscope 300, the

polypectomy devices, methods, and systems disclosed herein may be used with any medical

device that has a working channel for the polypectomy device to be inserted therein. Further,

in some embodiments, a polypectomy device may be used as a standalone medical instrument

that is not passed through the working channel of a scope or other instrument, and/or a

hysteroscope or other medical instrument may incorporate any of the one or more features of

embodiments of polypectomy devices disclosed herein. For example, an alternative

embodiment of the hysteroscope 300 may comprise a distal end configuration having features

similar to the distal ends of polypectomy devices disclosed herein that enable a polyp to be

aspirated therein and separated from the uterine wall.

[0067] FIG. 4 illustrates a schematic diagram of the polypectomy device 100 of

FIG. 1A in use with a patient and the hysteroscope 300 of FIG. 3 . In this example, the

hysteroscope 300, and specifically the elongate tubular member 307 of the hysteroscope 300,

has been passed through the cervix 425 into the inner cavity 421 of the patient's uterus 420.

The outer tubular member 104 of the polypectomy device 100 has been passed through the

working channel of the hysteroscope 300, causing the distal end 106 of the polypectomy

device to extend into the cavity 421 of the uterus 420.

[0068] The schematic diagram of a uterus 420 illustrated in FIG. 4 comprises a

plurality of polyps 422, 423 and a fibroid 424 attached to the uterine walls. Although all

fibroids and polyps are not the same size, the present diagram presents a relatively common

size of fibroid 424 and polyps 422, 423. It can be seen that the fibroid 424 is significantly

larger than the polyps 422, 423. Further, because of the toughness of a fibroid as compared

to polyps, it may be difficult and/or inefficient to remove the fibroid 424 using the present

embodiment of a polypectomy removal device 100. However, the present embodiment of a



polypectomy device 100 is ideally suited to remove the polyps 422, 423. Because of the

relatively large openings 108 (as shown in FIG. IB) of the distal end 106 of the polypectomy

device 100, it is possible that a substantial portion of each of the polyps 422, 423, or even the

entire polyp 422, 423 may be aspirated into the polypectomy removal device at one time for

separation from the uterine wall. However, even if substantially all or the entire polyp 422,

423 is not able to fit at one time into the distal end 106 of the polypectomy device 100,

utilizing a relatively large opening or openings can still make the process more efficient by

increasing the amount of tissue that may be removed at any one time over a device that has a

smaller opening. Further, as mentioned above, various polypectomy devices disclosed herein

are able to have such a larger opening because, among other things, the devices are intended

to remove polyps, and not tougher tissue. Another reason is that various polypectomy

devices disclosed herein are not intended to be inserted into the body by puncturing tissue and

making their own path into the body, which can introduce relatively large stresses into the

distal end of an instrument.

[0069] As can be seen in FIG. 4, polyps can be located at different portions of the

uterus 420. For example, in this diagram, there are two polyps 422 located on a side wall of

the uterus, and there are two polyps 423 located on a back wall of the uterus 420. Various

embodiments of polypectomy devices disclosed herein can make it easier to reach and remove

polyps in these various locations. For example, due to the relatively large openings 108 of the

polypectomy device 100, the polypectomy device 100 may be able to remove not only the side

wall polyps 422, but also the back wall polyps 423. However, as will be described in greater

detail below, other embodiments may be even better suited to easier removal of a back wall

polyp 423. For example, the embodiment illustrated in FIG. 8A comprises an opening 808

that extends through a distal tip of the distal end, thus making it even easier to position the

opening 808 adjacent to the back wall polyp 423.

[0070] The diagram illustrated in FIG. 4 further shows a collection system 430

fluidly coupled to the vacuum port 116, and a vacuum source 432 fluidly coupled to the

collection system 430. The vacuum source 432 is further coupled to or comprises a vacuum

control 434, such as, for example, a foot pedal, button, switch, trigger, and/or the like. The

collection system 430 can optionally be used with some embodiments to enable collection of



samples of removed polyps, such as for later analysis by a lab. In some embodiments, the

collection system 430 is a separate device or system that is fluidly coupled to the polypectomy

device 100. In other embodiments, a collection system may be integrated into the

polypectomy device. For example, as will be described in greater detail below with respect to

FIG. 19B, a collection system may be integrated into the handle portion of a polypectomy

device.

Polyp Removal

[0071] FIGS. 5A-5C illustrate an example process for removing a uterine polyp

using a polypectomy device as disclosed herein. Although the embodiment illustrated in

FIGS. 5A-5C utilizes the polypectomy device 100 of FIG. 1A, similar techniques may be used

with different devices. Further, FIGS. 5A-5C focus on the operation of the distal end 106 of

the polypectomy device, and various modifications may be made to the proximal end, while

still achieving the same or similar result.

[0072] With reference to FIG. 5A, in the present example, a doctor wants to

remove a polyp 522 that is attached to a uterine wall 526. Accordingly, using the example

polypectomy device 100 of FIG. 1A, the doctor may ensure the inner tubular member 114 is

in the retracted position, thus fully opening the openings 108 to enable positioning

therethrough of the polyp 522. As can be seen in FIG. 5A, the bottom opening 108 has been

maneuvered such that at least a portion of the polyp 522 has passed therethrough. In some

embodiments, positioning the polyp 522 through the opening 108 may be performed

completely manually, meaning without utilizing suction. However, in some embodiments, at

least some suction may be activated to help draw the polyp 522 in through the opening 108.

[0073] Further, although this embodiment illustrates having the inner tubular

member or blade 114 in a fully retracted position, such that the openings 108 are fully open at

the start of the procedure, in other embodiments, it may be desirable to at least partially

advance the inner tubular member 114 prior to insertion of the polyp 522 through the opening

108. For example, if suction is to be used to help aspirate the polyp 522 into an opening 108,

it may be desirable in some embodiments to advance the inner tubular member 114 somewhat

such as to narrow the opening 108 size, thus more narrowly concentrating the suction force.

As one of skill in the art will understand, for a given amount of suction applied to the



polypectomy device, a smaller opening size 108 at the distal end of the device will create a

higher, more concentrated suction force than a larger opening 108. This is similar to the

operation of a nozzle, where a smaller orifice size in a nozzle will generate a higher pressure

than a larger orifice size, even though the same quantity or similar quantity of fluid may be

passing therethrough.

[0074] With reference to FIG. 5B, the inner tubular member or blade 114 is now

being advanced or extended in a distal direction toward the distal tip 112 of the outer tubular

member. The polyp 522, or at least a portion of the polyp 522, is positioned within the inner

lumen of the inner tubular member 114. With continued advancement of the inner tubular

member 114 and/or with continued or increased application of suction, the polyp 522 will be

separated from the uterine wall 526. With reference to FIG. 5C, the inner tubular member

114 has been advanced completely forward to the distal tip of the polypectomy device, and

the polyp 522 has been separated from the uterine wall 526. The polyp 522 can now continue

to be aspirated through the inner lumen of the inner tubular member 114, to the left as

oriented in FIG. 5C, and optionally collected within a collection system, such as the collection

system 430 illustrated in FIG. 4 .

[0075] It should be noted that, although the inner tubular member 114 is

positioned completely forward or distally in FIG. 5C, in some embodiments, this may not

imply that the inner tubular member 114 is fluidly sealed against the distal tip of the outer

tubular member 104. In order to continue suction to cause the polyp 522 to pass through the

inner lumen of the inner tubular member 114 after removal, it may be desirable to have at least

some fluid communication between the environment external to the polypectomy device, such

as the uterine cavity, and the internal lumen of the inner tubular member 114. This fluid

communication may occur in one or more of various ways, such as by a distal edge of the

inner tubular member 114 not forming a complete seal against the distal end of the outer

tubular member 104, the inner tubular member 114 comprising a hole in its side wall that

allows distention fluid to pass therethrough, the distal tip 112 of the outer tubular member 104

comprising a hole, and/or the like. In some embodiments, a specific feature, such as a hole, is

not necessarily utilized to allow this certain amount of leakage or fluid communication

between the uterine cavity and the inner lumen of the inner tubular member 114, but the



manufacturing methods or tolerances of the inner and outer tubular members 114, 104 are

such that a fluid-tight seal is not formed when the inner tubular member 114 is positioned in

its fully extended configuration.

[0076] Further, in some embodiments, even if a fluid-tight seal is formed when the

inner tubular member 114 is at its distal most or fully extended position, this may be

acceptable (or even desirable). For example, in a case where multiple polyps are being

removed and/or where a polyp is being removed in multiple steps and not all at once, the

doctor may cause the inner tubular member 114 to extend and retract multiple times. For

example, the inner tubular member 114 may be extended to cut off a portion of a polyp, and

then retracted to allow the next portion of the polyp to be positioned through an opening 108

and within the inner lumen of the inner tubular member 114. The inner tubular member 114

may then be re-extended to separate that next portion of the polyp. This procedure may be

repeated as many times as desired or needed to remove the full polyp. In such a case, where

the inner tubular member 114 is repeatedly moved back and forth, even if the inner tubular

member seals or substantially seals against the outer tubular member 104 in the fully extended

position, there may be sufficient fluid communication when the inner tubular member 114 is in

a non-fully extended position that polyps or pieces of polyps that have been removed will be

able to be transferred through the inner lumen of the inner tubular member 114 and into the

collection system 430. Also, even in a case where a polyp is removed in a single cut, it may

be desirable for a doctor to be able to control the amount of "leakage" of distention fluid into

the inner lumen, such as by manipulating the actuating member of the handle.

[0077] Although the process illustrated in FIGS. 5A-5C illustrates an example of a

polypectomy device removing a polyp with an inner tubular member 114 that translates with

respect to the outer tubular member 104, similar principles may be applied to polypectomy

devices that comprise an inner tubular member that rotates with respect to the outer tubular

member. Various examples of such devices are described below.

[0078] It should be noted that, although various embodiments disclosed herein are

described as having a blade or cutting surface as part of an inner tubular member, this should

not be interpreted to mean that all embodiments comprise a cutting surface or cutting member

integrally formed with the inner tubular member. For example, with the embodiment



illustrated in FIGS. 5A-5C, the most cost-effective way to create that device may be to have a

single inner tubular member that comprises the distal cutting surface integrally formed at its

distal end. However, in some embodiments, a distal portion (e.g., cutting member, cutting

portion, blade member, blade portion, and/or the like) may be coupled to the inner tubular

member and form the cutting surface or surfaces that are used to cut a polyp. For example, it

may be desirable to have an elongate inner tubular member formed of one material, and a

cutting portion formed of another material coupled to the end of the inner tubular member.

For example, an inner tubular member may comprise a thin-walled stainless steel tube, and a

cutting member comprising a polymer, composite, or other material may be coupled to the

end of the stainless steel tube. This could, for example, enable the main elongate portion of

the inner tubular member to be relatively thin and have a relatively large inner lumen, while

enabling the distalmost cutting member or cutting portion to be relatively complicated in

design and/or have tighter tolerances than the rest of the inner tubular member. Any cutting

member or other portion that is attached to the distal end of the inner or outer tubular member

may be attached through various manufacturing methods, such as, for example, laser welding,

adhesives, mechanical fasteners, and/or the like.

Distal End Configurations

[0079] Various configurations of the distal end of a polypectomy device (e.g., the

portion that protrudes from the working channel of a scope into the uterus) may be used with

the embodiments disclosed herein. Some of the common features among many of these

embodiments comprise an outer tubular member and an inner tubular member, wherein the

inner tubular member is movable in at least one degree of freedom with respect to the outer

tubular member. In many of the embodiments disclosed herein the outer tubular member is

configured to be stationary with respect to the handle of the device, and the inner tubular

member is configured to move with respect to the outer tubular member and handle.

However, some embodiments may be configured to move the outer tubular member with

respect to the handle and inner term tubular member, while keeping the inner tubular member

fixed with respect to the handle. Further, some embodiments may be configured to move both

the outer and inner tubular members with respect to the handle and with respect to one

another.



[0080] Further, various embodiments disclosed herein, as mentioned above, are

configured to have one degree of freedom between the inner and outer tubular members.

Specifically, many of the embodiments disclosed herein are configured to have the inner

tubular member be translatable along a longitudinal axis with respect to the outer tubular

member, or rotatable about the longitudinal axis with respect to the outer tubular member, but

not both. Some embodiments, however, may include both rotation and translation of the inner

tubular member with respect to the outer tubular member.

[0081] It should be noted that, when the present disclosure refers to tubular

members, namely the outer tubular member and inner tubular member, this is not intended to

restrict the embodiments disclosed herein to a configuration where the inner and/or outer

tubular member comprises a cylindrical or annular shape along its entire length. Rather, the

term tubular member is intended to refer to a member of the polypectomy device that

comprises at least an outer wall that extends in a longitudinal direction and forms a lumen

defined by an inner surface of the member. In many embodiments, the tubular members are

cylindrical or annular in shape, at least for a significant portion of their length. It is

envisioned, however, that some embodiments could include a non-cylindrical shape for the

inner and/or outer tubular members. Further, although in some embodiments the inner and

outer tubular members may comprise a generally cylindrical or annular shape along a majority

of their length (e.g., the central portion that is intended to be positioned within a working

channel of a scope or other medical instrument), the shape or configuration of the tubular

members may be different at the distal end of the polypectomy device, where the openings for

insertion therethrough of polyps are located, and/or at the proximal end, where the inner and

outer tubular members interface with the handle.

[0082] Described below are various embodiments of distal end configurations.

Each of these distal end configurations may be used with a variety of polypectomy device

designs, including polypectomy devices having different shapes and configurations of handles,

polypectomy devices having integrated vacuum suction and/or polyp collection features,

polypectomy devices without integrated suction and/or collection features, manually operated

polypectomy devices, electrically, pneumatically, or hydraulically operated polypectomy



devices, and/or the like. Further, these various distal end configurations may be integrated

into a different medical device, such as a hysteroscope, other scope device, and/or the like.

[0083] In some embodiments, the various distal end configurations disclosed

herein are integrally formed into the inner and/or outer tubular members. For example, a

cylindrical tube may have one or more openings or other features cut into it to form the distal

end configuration. In some embodiments, however, the distal end configurations may be

formed by joining one or more separate components to the inner and/or outer tubular

members. For example, to form a blunt rounded tip of the outer tubular member, a blunt

rounded portion may be attached to the end of the outer tubular member, such as via laser

welding, adhesives, and/or other affixation methods. Further, the inner tubular member may

comprise a substantially cylindrical or annular elongate portion that has a blade or cutting

portion affixed to its distal end, with that affixed blade or cutting portion being the portion

that mechanically contacts the polyp to help separate the polyp from the uterine wall.

[0084] It should also be noted that, as discussed in greater detail below, although

portions of polypectomy devices disclosed herein are described as having a blade, cutting

feature, and/or the like, this is not necessarily intended to imply that the blade, cutting portion,

and/or the like is sharpened. As mentioned above, because polyps are generally of a relatively

gelatinous consistency, a "blade" configured to separate a polyp from the uterine wall may not

need to be sharpened, and may comprise a blunt edge. This can have multiple benefits. For

example, risk of unintentional trauma to the uterine wall can be reduced by having an

unsharpened edge of the blade or cutting surface. Further, manufacturing costs may be

reduced if a sharpening operation does not need to be performed to create the cutting surface.

This can further help to bring the cost of such a polypectomy device down to the point that it

is practical for use in doctor's office setting, as opposed to a hospital surgical setting.

[0085] In various embodiments, various materials may be used to form the inner

and/or outer tubular members of a polypectomy device disclosed herein. For example, the

inner and/or outer tubular members may be formed from surgical grade stainless steel tubing.

Other materials may also be used, however, such as, for example, liquid crystal polymer

tubing. Further, in some embodiments, the inner and/or outer tubes are composite designs,

meaning two or more materials may be joined together to form the final component. For



example, the inner and/or outer tubular members may be formed from stainless steel tubing

that forms a majority of the elongate portion of the tubular member, but a different material,

such as a polymer, carbon fiber, composites, and/or the like, may be used to form the distal

end that comprises the opening or openings for the polyp to pass therethrough and/or the

blade/cutting surface. These different materials may be coupled together using various

manufacturer practices, such as laser welding, friction welding, adhesives, fasteners, and/or

the like.

[0086] Following are descriptions of several groups of figures which illustrate

various embodiments of distal end configurations of polypectomy devices as disclosed herein.

The different configurations can generally be grouped into two types of configurations,

namely, translating or rotating. As mentioned above, to maintain relative simplicity in

manufacturing and operation, and to keep manufacturing costs down, it can be desirable to

design a polypectomy device that operates using a relatively simple mechanical actuation, such

as translation of the inner tubular member or rotation of the inner tubular member, but not

both. It should be noted, however, that various other embodiments of polypectomy devices as

disclosed herein may comprise more than one degree of freedom in the actuation.

[0087] FIGS. 6A-6E illustrate an embodiment of a distal end configuration that

utilizes a translating inner tubular member 114. The embodiment illustrated in FIGS. 6A-6E

provides additional details of the design introduced in FIGS. 1A and IB. With reference to

FIG. 6B, the inner tubular member 114 comprises a substantially cylindrical tube nested

concentrically inside of a substantially cylindrical outer tubular member 104. The outer

tubular member 104 comprises two openings 108 positioned opposite one another. The two

openings 108 are separated by two supporting arms 110, also positioned opposite one

another.

[0088] It can be beneficial in some embodiments to have more than one opening

108, such as is shown in the present embodiment to, among other things, enable removal of

polyps that are located in various locations of the uterine cavity without requiring excessive

rotation of the outer tubular member 104 and the handle attached thereto. For example, in an

embodiment that comprises a pistol grip type handle, similar to as described below with

reference to FIGS. 18A and 18B, it may be desirable to have the pistol grip handle oriented



such that it is pointed directly downward or not too far away from being pointed downward.

For example, it may be desirable to use the tool with the pistol grip handle pointing downward

or within 45° clockwise or counterclockwise from directly downward. With a configuration

as illustrated in FIGS. 6A-6E, it is likely that a doctor will be able to reach all or nearly all

polyps that may need to be removed without needing to rotate the handle outside of that 90°

range.

[0089] In some embodiments, the outer tubular member 104 may be rotatable

along the longitudinal axis with respect to the handle. This may, for example, enable selective

angular positioning of the opening(s) 108 without having to rotate the entire handle. For

example, a knob or wheel connected to the handle may allow a doctor to rotate the outer

tubular member with respect to the handle.

[0090] FIG. 6D is a cross sectional end view that provides additional detail as to

the shape and size of the openings 108. Since these openings 108 are positioned opposite one

another it can be considered that radial or angular midpoints of the two openings 108 are

positioned 180° from one another. In some embodiments, that angle may be different. For

example, the relative orientation of midpoints of the two openings 108 may be, for example,

exactly, about, no more than, or no less than 180°, 170°, 160°, 150°, 140°, 130°, 120°, 110°,

100°, or 90°. As the relative angular position of the openings 108 with respect to each other

is reduced, there will become a point, depending on the size of the openings 108, that the size

of the openings may need to be decreased or one of the supporting arms 110 between the

openings would go away and the two openings would merge into a single opening.

[0091] With further reference to FIG. 6D, the outer tubular member 104

comprises an outer diameter 631, and the inner tubular member 114 comprises an outer

diameter 632. The outer diameter 632 may be sufficiently smaller than an inner diameter of

the outer tubular member 104, to enable translating or sliding motion of the inner tubular

member 114 with respect to the outer tubular member 104. The inner tubular member 114

further comprises an inner diameter 633. It can be desirable to have the inner diameter 633 be

as large as possible, such as to enable easy passage of relatively large polyps or pieces of

polyps that have been removed.



[0092] This and other embodiments disclosed herein may utilize various sizes of

tubing in manufacturing the polypectomy devices. For example, the outer tubular member

104, and/or various other outer tubular members disclosed herein, may comprise in some

embodiments an outer diameter 631 of 0.12 inches and a wall thickness of 0.01 inches. This

leads to a nominal inner diameter of 0.10 inches. Further, the inner tubular member 114,

and/or various other inner tubular members disclosed herein, may comprise in some

embodiments an outer diameter 632 of 0.095 inches with a material thickness or wall

thickness of 0.0065 inches. This creates a nominal inner diameter 633 of 0.082 inches. The

size of the outer tubular member 104 may correspond to standard hypodermic tubing of gauge

11 TW.

[0093] In various embodiments, various other tubing sizes may be used for the

inner and outer tubular members, depending on, among other things, the size of the scope

working channel through which the outer tubular member is intended to be inserted, the size

of the openings 108 in the distal end of the tubing, the expected stresses the tubing will be

subjected to in use, the torsional stresses needing to be transferred through a rotating inner

tubular member, and/or the like. For example, the outer diameters 631 and 632 of the outer

and inner tubular members, respectively, in any of the embodiments disclosed herein may be

approximately, exactly, no greater than, or no less than 0.203 inches, 0.188 inches, 0.180

inches, 0.172 inches, 0.165 inches, 0.156 inches, 0.148 inches, 0.141 inches, 0.134 inches,

0.126 inches, 0.120 inches, 0.1 15 inches, 0.109 inches, 0.1 inches, 0.095 inches, 0.089 inches,

0.083 inches, 0.078 inches, 0.072 inches, 0.068 inches, 0.065 inches, 0.062 inches, 0.059

inches, 0.058 inches, or 0.050 inches, corresponding to 6 through 18 gauge hypodermic

tubing sizes. Further, in any of the embodiments disclosed herein, the outer and/or inner

tubular members' wall thicknesses may be approximately, exactly, no greater than, or no less

than 0.015 inches, 0.014 inches, 0.013 inches, 0.012 inches, 0.01 1 inches, 0.010 inches, 0.009

inches, 0.008 inches, 0.007 inches, 0.006 inches, 0.005 inches, 0.004 inches, 0.003 inches, or

0.002 inches, also corresponding to 6 through 18 gauge hypodermic tubing sizes. Desirably,

the outer diameter 632 of the inner tubular member is slightly smaller than the inner diameter

of the outer tubular member, to enable sliding and/or rotational relative motion.



[0094] The openings 108 also comprise a plurality of dimensions defining their

shape. The openings 108 comprise a longitudinal length 634, a transverse width 635, and an

angular opening size or width 636. The longitudinal length 634 is measured in the

longitudinal direction from the radial outermost edge of the outer tubular member 104. The

width 635 is measured in the transverse direction from the radially innermost edge of the outer

tubular member 104, at approximately a longitudinal midpoint of the openings 108, as shown

in the cross-section of FIG. 6D. Similarly, the angular width 636 is measured from the

innermost radial edge of the outer tubular member 104, at approximately a longitudinal

midpoint of the openings 108, as shown in the cross-section of FIG. 6D, with reference to the

centerline or longitudinal axis of the outer tubular member 104. The supporting arms 110 also

comprise a transverse width 637, measured at approximately a longitudinal midpoint of the

openings 108, as shown in the cross-section of FIG. 6D.

[0095] In this embodiment, the longitudinal length 634 is desirably approximately

10 mm, the transverse width 635 is desirably approximately 2.138 mm, and the transverse

width 637 of the arms is desirably approximately 1.37 mm. Other dimensions may be used in

this and other embodiments, however. For example, it may be desirable for the length 634 of

the openings 108 to be longer, such as to enable insertion therethrough of a larger portion of a

polyp, or to be shorter, such as to make the design stiffer or more robust, or to cut smaller

portions of polyps to help prevent clogging. For example, in various embodiments, the length

634 of the opening 108 may be approximately, exactly, no greater than, or no less than, 3 mm,

4 mm, 5 mm, 6 mm, 7 mm, 8 mm, 9 mm, 10 mm, 11 mm, 12 mm, 13 mm, 14 mm, 15 mm, 16

mm, 17 mm, 18 mm, 19 mm, or 20 mm. Further, the width 637 of the arms 110, related to

the radial depth of the openings 108, may vary in various embodiments based on, for example,

the desirable size of the opening and/or the desired robustness of the design. For example, in

some embodiments, the width 637 of the arms 110 may be approximately, exactly, no greater

than, or no less than, 0.5 mm, 0.6 mm, 0.7 mm, 0.8 mm, 0.9 mm, 1.0 mm, 1.1 mm, 1.2 mm,

1.3 mm, 1.4 mm, 1.5 mm, 1.6 mm, 1.7 mm, 1.8 mm, 1.9 mm, 2.0 mm, 2.1 mm, 2.2 mm, 2.3

mm, 2.4 mm, 2.5 mm, 2.6 mm, 2.7 mm, 2.8 mm, 2.9 mm, or 3.0 mm. Further, the transverse

width 635 of the openings 108 may be varied in various embodiments based on, for example,

the desirable size of the openings and/or the desired robustness of the design. For example, in



some embodiments, the width 635 may be approximately, exactly, no greater than, or no less

than, 1.5 mm, 1.6 mm, 1.7 mm, 1.8 mm, 1.9 mm, 2.0 mm, 2.1 mm, 2.2 mm, 2.3 mm, 2.4 mm,

2.5 mm, 2.6 mm, 2.7 mm, 2.8 mm, 2.9 mm, 3.0 mm, 3.1 mm, 3.2 mm, 3.3 mm, 3.4 mm, or

3.5 mm. Further, the angular width 636 of the openings 108 may vary in different

embodiments based on, for example, the desirable size of the opening and/or the desired

robustness of the design. For example, in some embodiments, the angular width 636 of the

openings 108 may be approximately, exactly, no greater than, or no less than, 30°, 35°, 40°,

45°, 50°, 55°, 60°, 65°, 70°, 75°, 80°, 85°, 90°, 95°, 100°, 105°, 110°, 115°, 120°, 125°, 130°,

135°, 140°, 145°, 150°, 155°, or 160°. In some embodiments, the number of openings 108

may be more or less, depending on, among other things, the angular width 636 of each of the

openings. For example, as the angular width 636 approaches 180°, the device may be limited

to a single opening, or a second or additional openings may need to have an angular width 636

substantially less than 180°, to leave room for supporting arms 110. On the other hand, as the

angular width 636 becomes less than 120°, the polypectomy device may be able to have three

or more openings 108. Further, in various embodiments, the two or more openings 108 do

not have to comprise the same nominal dimensions. For example, one opening may be longer

and/or wider than another.

[0096] In various embodiments, the opening length 634 versus width 635 may be

various ratios. For example, in the present embodiment, the ratio is approximately 4.7. In

other embodiments, it may be desirable to have a smaller ratio, such as approximately, exactly,

no greater than, or no less than 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, or 4.5. In other

embodiments, it may be desirable to have a larger ratio, such as approximately, exactly, no

greater than, or no less than 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 8.5, 9.0, 9.5, or 10.0.

[0097] As mentioned above, because the embodiments disclosed herein are

intended to remove polyps, and not necessarily tougher body tissue, such as fibroids, the

openings 108 of the present embodiment, or similar openings in various other embodiments

disclosed herein, may be relatively large in comparison to the size and/or thickness of the

tubing through which the opening is cut. This is because the expected stresses, such as

bending or torsional stresses, may be lower than if the tool were intended to cut or remove

tougher tissue. For example, with reference to the embodiment of FIGS. 6A-6E, the length



tubular member 104 is approximately 3.048 mm, or 0.12 inches. Accordingly, the nominal

ratio of opening length to outer tubular member outer diameter is approximately 3.28. In

various embodiments, including the present embodiment and the various other embodiments

disclosed herein, the ratio of longitudinal length of an opening in the outer tubular member to

the outer diameter of the outer tubular member can be approximately, exactly, no greater

than, or no less than, 1.0, 1.5, 2.0, 2.5, 3.0, 3.28, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, or

8.0. This relatively large opening with respect to the size of the outer tubular member may

also be defined as a ratio of the longitudinal length 634 of the opening 108 with respect to the

wall thickness of the outer tubular member. For example, the present embodiment comprises

a longitudinal length 634 of the opening 108 of approximately 10 mm, or 0.394 inches, and an

outer tubular member wall thickness of approximately 0.01 inches. Accordingly, the nominal

ratio of opening length to outer tubular member wall thickness is approximately 39.4. In

various embodiments, including the present embodiment and various other embodiments

disclosed herein, the ratio of longitudinal length of an opening in the outer tubular member to

the wall thickness of the outer tubular member can be approximately, exactly, no greater than,

or no less than, 20, 25, 30, 35, 39.4, 40, 45, 50, 55, 60, 65, 70, 75, or 80.

[0098] This relatively large opening with respect to the size of the outer tubular

member may also be defined as a ratio of the transverse width 635 of the opening 108 with

respect to the outer diameter 631 of the outer tubular member. For example, the present

embodiment comprises a transverse width 635 of the opening of approximately 2.138 mm, or

0.084 inches, and the outer diameter 631 of the outer tubular member is approximately 0.12

inches. Accordingly, the nominal ratio of transverse width of the opening with respect to the

outer diameter of the outer tubular member is approximately 0.7. In various embodiments,

including the present embodiment and various other embodiments disclosed herein, the ratio

of transverse width of the opening to the outer diameter of the outer tubular member can be

approximately, exactly, no greater than, or no less than, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, or 0.9.

Because the transverse width 635 may be somewhat dependent on the outer tube wall

thickness, particularly with higher ratios, a smaller tube thickness may be desirable as the ratio

increases. Further, this relatively large opening with respect to the size of the outer tubular



member may also be defined as a ratio of the transverse width 635 of the opening 108 with

respect to the wall thickness of the outer tubular member. For example, the present

embodiment comprises a transverse width 635 of the opening of approximately 2.138 mm, or

0.084 inches, and the wall thickness of the outer tubular member is approximately 0.01 inches.

Accordingly, the nominal ratio of transverse width of the opening with respect to the wall

thickness of the outer tubular member is approximately 8.4. In various embodiments,

including the present embodiment and various other embodiments disclosed herein, the ratio

of transverse width of the opening to the wall thickness of the outer tubular member can be

approximately, exactly, no greater than, or no less than, 5, 6, 7, 8, 8.4, 9, 10, 11, 12, 13, 14,

15, 16, 17, 18, 19, or 20.

[0099] This relatively large opening with respect to the size of the outer tubular

member may also be defined as a percentage of the circumference of the outer tubular member

that is cut away (e.g., removed or otherwise not present), forming openings therethrough.

For example, with reference to the cross-sectional view shown in FIG. 6D, this embodiment

illustrates an example where the outer circumference of the outer tubular member 631 is

greater than 50% cut away to form the two openings 108, and thus less than 50% of the outer

circumference remains to form the supporting arms 110. It can be desirable in some

embodiments to maximize the percentage of the outer circumference of the outer tubular

member that is cut away to form one or more openings through the outer tubular member,

while leaving enough material to sufficiently resist any expected bending and/or torsional

stresses that will be applied to the outer tubular member. In some embodiments, the outer

circumference of the outer tubular member, at a longitudinal location approximately centered

in the one or more openings 108, is approximately, exactly, no greater than, or no less than,

30%, 40%, 50%, 60%, 70%, or 80% cut away to form the one or more openings 108.

[0100] The various dimensions and ratios given herein that help to define the

bounds of the size of the opening or openings with respect to the outer tubular member may

be used with any of the embodiments disclosed herein, even though the specific shape of the

openings in other embodiments may be somewhat different in some other embodiments. For

example, the dimensions and ratios given with respect to the longitudinal length 634 may also

apply to longitudinal length 840 shown in FIG. 8E, a longitudinal length of the opening 908



illustrated in FIG. 9F, longitudinal length 1040 of FIG. 10B, longitudinal length 840 of FIG.

14E, and the like. As another example, the dimensions and ratios given with respect to the

transverse width 635 of the opening may also apply to a transverse width of opening 808 of

FIG. 8A, a transverse width of opening 908 of FIG. 9A, a transverse width of opening 1008

of FIG. 10A, a transverse width of opening 1408 of FIG. 14A, and the like. Further, the

percentages given above of the outer circumference of the outer tubular member that are

cutaway to form one or more openings may apply to various other embodiments, such as the

embodiments illustrated in FIG. 7E, FIG. 8F, FIG. 9G, FIG. 10D, FIG. 11D, FIG. 14F, and

the like.

[0101] FIG. 6E is a detail view of the cross-section shown in FIG. 6B, which

shows enlarged detail of the distal end of the inner tubular member 114, which acts as a blade

or cutting surface. As mentioned above, it can be desirable in polypectomy devices disclosed

herein to utilize a blade or cutting surface that is not actually sharpened as a blade typically

would be. This can promote safety and also reduce manufacturing costs. As can be seen in

FIG. 6E, the distal end of the inner tubular member 114 in this embodiment does comprise a

chamfered or beveled edge defined by angle 640. However, unlike a design where a sharp

edge is desired, the chamfered or beveled edge does not extend through the outer radial edge

of the inner tubular member 114, thus leaving a blunt distal cutting surface 652 having

transverse width 641. In this embodiment, width 641 is approximately .04 mm. In other

embodiments, however, the width 641 may be larger, smaller, or may even be the full width of

the material (e.g., if there is no chamfer). The cutting surface 652 is positioned to cooperate

with opposing cutting surfaces 653 of the outer tubular member in cutting polyps. Additional

examples of cutting edge or surface configurations, dimensions, and ratios are given below

with reference to FIGS. 15A-15C.

[0102] FIGS. 7A-7E illustrate a distal end configuration embodiment having some

similarities to the embodiment illustrated in FIGS. 6A-6E, except that the inner tubular

member 214 is configured to rotate instead of translate. In this embodiment, the outer tubular

member 204 is similar in design to the outer tubular member 104 of FIGS. 6A-6E, and the

opposing openings 108 in outer tubular member 204's distal end are similar to those in FIGS.

6A-6E. Accordingly, the same reference numbers have been used with respect to the



openings 108, and the description, dimensions, and ratios given above with respect to FIGS.

6A-6E can also apply to the design illustrated in FIGS. 7A-7E.

[0103] One difference in the embodiment illustrated in FIGS. 7A-7E is that the

inner tubular member 214 comprises a protruding member 750 that extends longitudinally in a

distal direction. The protruding member 750 comprises a cutout or opening 751 which,

depending on the instant radial orientation of the inner tubular member 214 with respect to the

outer tubular member 204, allows a polyp to be aspirated in through an outer opening 108 and

the cutout 751, and into the inner lumen of the inner tubular member 214. In this

embodiment, instead of using a distal end face as a cutting surface, such as the face or surface

652 shown in FIG. 6E, the protruding member 750 comprises cutting surfaces 752 positioned

opposite one another and positioned to separate a polyp from the uterine wall when the

cutting surfaces 752 approach the edges 753 of the supporting arms 110 of the outer tubular

member 204. As the inner tubular member 214 rotates, the radial movement of the cutting

edges 752 causes an effective opening size (e.g., the size of the combined opening from an

external environment into the inner lumen of the inner tubular member created by the relative

orientation of the inner and outer tubular members) of the one or more openings 108 to vary.

For example, with reference to FIG. 7A, the effective opening size 708 is approximately 50%

of the full opening size 108 in the present orientation. If the inner tubular member 214 were

rotated 90° from this position, one of the openings 108 would be fully open into the inner

lumen of the inner tubular member, and the other opening 108 would be fully blocked from

the inner lumen by the protruding member 750.

[0104] As the inner tubular member 214 rotates and reduces the effective opening

size 708, a polyp that is positioned there through is eventually pinched off and separated from

the uterine wall. As with various other embodiments, the surfaces or edges 752 and/or the

sides 753 of the supporting arms 110 which pinch off the polyp do not necessarily need to be

sharpened, due to the generally gelatinous consistency of polyps.

[0105] With reference to FIGS. 7B and 7E, the cutout or opening 751 in this

embodiment comprises a longitudinal length 740 and a radial depth 742. Further, the cutout

751 comprises an angular width 744 as shown in FIG. 7E. In this embodiment, the angular

width 744 is desirably 180°, meaning approximately half of the distal end of the inner tubular



member 214 has been "cut away." In various embodiments, however, the angle 744 may be

more or less than 180°. For example, the angle 744 may be, about, substantially, no more

than, or no less than, 90° 100°, 110°, 120°, 130°, 140°, 150°, 160°, 170°, 180°, 190°, 200°,

210°, 220°, 230°, 240°, 250°, 260°, or 270°.

[0106] In this embodiment, the longitudinal length 740 of opening or cutout 751 is

approximately 11.6 mm, and the radial or transverse depth 742 of the cutout or opening 751 is

approximately 1.2 mm. Further, the outer diameter of the inner tubular member 214 is

approximately 2.4 mm or 0.095 inches, with a tubing wall thickness of approximately 0.229

mm or 0.009 inches. Similarly to as discussed above with reference to openings 108, the

cutout or opening 751 can be a relatively large size with respect to the size and/or thickness of

the inner tubular member 214, given that the medical instrument is intended to remove polyps

and not necessarily tougher material, such as fibroids.

[0107] As with the openings in the outer tubular member, the opening or cutout

751 in the inner tubular member may comprise various dimensions and ratios. For example,

the length 740 of the cutout 751 may be described as a ratio versus the outer diameter or wall

thickness of the inner tubular member 214. For example, the present embodiment comprises a

length 740 of approximately 11.6 mm or 0.457 inches and an outer diameter of the inner

tubular member 214 of approximately 0.095 inches, giving a ratio of about 4.8. In various

other embodiments, including embodiments similar to as shown in FIG. 7B or in any other

embodiments herein, this ratio may be different, such as approximately, exactly, no greater

than, or no less than, 1, 2, 3, 4, 4.8, 5, 6, 7, 8, 9, or 10. As a ratio of cutout length 740 to

material thickness of the inner tubular member, the present embodiment comprises a length

740 of approximately 0.457 inches and a tubular wall thickness of approximately 0.009 inches,

giving a ratio of approximately 50.8. In other embodiments, this ratio may be larger or

smaller, such as approximately, exactly, no greater than, or no less than, 10, 15, 20, 25, 30,

35, 40, 45, 50, 50.8, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100. Further, the depth 742 of the

cutout 751 in the present embodiment is approximately 50% of the outer diameter of the inner

tubular member 214. In some embodiments, the depth 742 of the cutout 751 can be more or

less, such as exactly, approximately, no greater than, or no less than, 20%, 30%, 40%, 50%,

60% , 70% , or 80% . In general, a lower percentage will lead to a more rigid design but



smaller overall opening 751. On the other hand, a higher percentage will lead to a less rigid

design but larger overall opening 751.

[0108] With respect to absolute dimensions, the length 740 of the cutout 751 may

in other embodiments comprise various other lengths, such as, for example, approximately,

exactly, no greater than, or no less than, 3 mm, 4 mm, 5 mm, 6 mm, 7 mm, 8 mm, 9 mm, 10

mm, 11 mm, 11.6 mm, 12 mm, 13 mm, 14 mm, 15 mm, 16 mm, 17 mm, 18 mm, 19 mm, or 20

mm. Further, the depth 742 of the cutout 751 may comprise various depths, such as, for

example, approximately, exactly, no greater than, or no less than, 0.3 mm, 0.4 mm, 0.5 mm,

0.6 mm, 0.7 mm, 0.8 mm, 0.9 mm, 1.0 mm, 1.1 mm, 1.2 mm, 1.3 mm, 1.4 mm, 1.5 mm, 1.6

mm, 1.7 mm, 1.8 mm, 1.9 mm, 2.0 mm, 2.1 mm, 2.2 mm, 2.3 mm, 2.4 mm, 2.5 mm, 2.6 mm,

2.7 mm, 2.8 mm, 2.9 mm, or 3.0 mm. In general, as the outer diameter of the inner tubular

member is increased, the depth 742 of the cutout 751 may also be increased while maintaining

a same or similar level of torsional or bending stiffness.

[0109] The dimensions and ratios given herein with respect to cutout 751 may also

apply to other embodiments, such as the cutout 751 shown in FIG. 8C, or the cutout in inner

tubular member 1414 shown in FIG. 14E.

[0110] FIGS. 8A-8F illustrate another embodiment of a distal end configuration

that utilizes relative rotation of the inner tubular member 214 with respect to outer tubular

member 804 to separate polyps from a uterine wall. In this embodiment, the inner tubular

member 214 is similar in design to the inner tubular member 214 illustrated in FIGS. 7A-7E.

Accordingly, similar reference numbers are used, and the descriptions and various dimensions

and ratios described above with reference to FIGS. 7A-7E also apply to the inner tubular

member 214 of FIGS. 8A-8F. One difference in the embodiment illustrated in FIGS. 8A-8F is

that the outer tubular member 804 is different than the outer tubular member 204 of FIGS.

7A-7E. In this embodiment, the outer tubular member 804 comprises a single opening 808

which is similar in design to the cutout or opening 751 of the inner tubular member 214.

Instead of having two supporting arms 110 that separate two openings 108, the outer tubular

member 804 comprises a single protruding member 850 having an opening or cutout 808

similar to the opening or cutout 751 of the inner tubular member 214.



[0111] In operation, the inner tubular member 214 is caused to rotate with respect

to the outer tubular member 804, and the blades or cutting edges or surfaces 752 and 852 are

caused to approach one another and eventually come together to close the effective opening

808. As the blades or cutting surfaces 752, 852 approach one another, a polyp is caused to be

pinched off and separated from the uterine wall.

[0112] Similar to the cutout or opening 751, the cutout or opening 808 of the

outer tubular member 804 comprises a longitudinal length 840, a radial depth 842, and an

angular width 844. In this embodiment, the angular width 844 is desirably 180°, which is

identical to the angular width 744 of the cutout 751 of the inner tubular member 214. In some

embodiments, it can be desirable to have angular width 844 of the opening in the outer tubular

member 804 be larger or smaller. For example, if the angular width 844 of the opening 808 is

smaller than 180°, and the angular size of the opening in the inner tubular member 744 is

larger than the angular size of the opening in the outer tubular member, then the protruding

member 750 of the inner tubular member 214 will be constrained by the protruding member

850 in the transverse or radial direction as it rotates. This may help to resist any bending

moments that may be placed on the distal tip of the protruding member 750 during cutting of

a polyp. However, if the angular size 844 of the opening 808 of the outer tubular member

804 is only slightly less than 180°, it is possible the protruding member 750 of the inner

tubular member 214 may become jammed in the opening 808, due to manufacturing tolerances

and/or elastic bending of the protrusion 750 during use. Accordingly, if it is desired in a

particular embodiment to have the angular opening size 844 of the opening 808 be less than

180°, it can be desirable to make sure that angle is sufficiently smaller than 180° that jamming

of the protruding member 750 is unlikely to occur, taking into account manufacturing

tolerances and anticipated bending moments that may be applied to the protruding member

750.

[0113] The shape and size of the cutout or opening 751 can have the same or

similar dimensions 740, 742 as described above with reference to FIG. 7B. Further, the

opening 808, having corresponding dimensions 840 and 842, may comprise similar dimensions

to the cutout 751, but scaled up to a larger diameter tubing. For example, in this embodiment,

the length 840 and length 740 are both the same, being approximately 10 mm. In some



embodiments, however, the lengths of the two openings may be different. The same absolute

lengths and ratios of length to tubing diameter and/or tubing thickness can apply to the length

840 with respect to the outer tubular member as described above for length 740 with respect

to the inner tubular member. Further, the same dimensions and ratios as discussed above with

respect to depth 742 can apply to depth 842 of FIG. 8E, but with respect to the outer tubular

member instead of the inner tubular member.

[0114] FIGS. 24A-24C illustrate an alternative embodiment of an inner tubular

member 2414 that can replace inner tubular member 214 of the embodiment illustrated in

FIGS. 8A-8F. Similar reference numbers are used to reference features that are similar to or

the same as the embodiment illustrated in FIGS. 8A-8F. One difference with the inner tubular

member 2414 versus the inner tubular member 214 is that the longitudinal length 740 of the

opening 751 is shorter in this embodiment. For example, this embodiment may comprise a

length 740 of approximately 5 mm, instead of 10 mm. Any of the various other dimensions

given above with respect to longitudinal length 740 may also apply to this embodiment,

however.

[0115] Another difference with the embodiment illustrated in FIGS. 24A-24C is

that the cutout or opening 751 does not comprise a substantially flat U-shaped cutting surface

752, as in the embodiment illustrated in FIGS. 8A-8F. Rather, with reference to FIGS. 24A

and 24B, the inner tubular member 2414 comprises a cutout 751 defined at least in part by

two surfaces 752 on transversely opposite sides of the cutout 751, the cutting surfaces 752

extending in a direction parallel to the longitudinal axis of the inner tubular member 2414. At

the distal tip of the cutout 751, however, the cutting surface rises or extends upward from the

cutting surfaces 752 to form a raised lip or additional cutting edge 2452.

[0116] This raised lip or cutting edge 2452 positioned at the distal tip of the inner

tubular member 2414 can provide multiple benefits. For example, in some embodiments, such

as in an embodiment where the angular widths 744 and 844 of the openings in the inner and

outer tubular members are both 180 degrees, the lip 2452 can stop the inner tubular member

2414 from being able to translate distally in a longitudinal direction with respect to the outer

tubular member when the opening 808 is in a completely closed configuration (e.g., the

protruding members 750 and 850 are positioned rotationally opposite one another). If the



protruding edge or lip 2452 were not present (for example, as with the embodiment shown in

FIGS. 8A-8F), it may potentially be possible for the protruding member 750 of the inner

tubular member to translate distally beyond the protruding number 850 of the outer tubular

member (e.g., to slide past the protruding member 850) when the inner tubular member is

oriented at an angular position that is 180° from the position illustrated in FIG. 8F, which

could, for example, stop the inner tubular member from being able to rotate. Note that this is

assuming the inner tubular member is not otherwise restricted or restrained from translating

longitudinally with respect to the outer tubular member. In some embodiments, however, the

inner tubular member may be restricted, at least somewhat, in the longitudinal direction with

respect to the outer tubular member by, for example, the connection of the inner tubular

member to the handle of the device. However, given the relatively small size of such a

medical device, and the tolerances inherent in manufacturing processes, it may be desirable to

have the inner tubular member 2414 be biased in a distal direction with respect to the outer

tubular member 804, such as by a spring or other feature located in the handle or elsewhere,

and to have the distal tip of the protruding member 750 pressing against an interior distal tip

surface of the protruding member 850 be the mechanical feature that limit distal longitudinal

translation of the inner tubular member with respect to the outer tubular member. This can

help to keep the cutting edge 2452 as close as possible to the corresponding cutting edge or

surface 852 in the distal tip of the outer tubular member, thus increasing cutting efficiency.

This can be analogous to scissors, where, if the two cutting edges are kept tightly against one

another, cutting can be relatively efficient; however, if there is slop between the two cutting

edges, cutting efficiency can drop.

[0117] Another benefit of the protruding member 750 of FIGS. 24A-24C

comprising the lip or protruding cutting edge 2452 is that the cutting edge 2452 may more

efficiently cut or shear polyp tissue that is positioned at or through the distal tip of the opening

751 than the design shown in FIG. 8B, where two semicircular edges come together at the

distal tip. In some embodiments, the outer tubular member may additionally or alternatively

comprise a raised lip or cutting edge similar to the raised lip or cutting edge 2452 of the inner

tubular member. With the lip 2452 of the inner tubular member, the lip 2452 desirably comes

to a point or edge positioned at a distal (or outer) side of the material that forms the rounded



distal tip of the protruding member 750. If the protruding member 850 of the outer tubular

member comprises a similar lip, it would desirably come to a point or edge positioned at a

proximal (or inner) side of the material that forms the rounded distal tip of the protruding

member 850, since that is the side of the material that would interface with the inner tubular

member.

[0118] In this embodiment, the cutting edge or lip 2452 comprises a height 2442

with respect to transverse surfaces 752. This height 2442 may comprise various sizes in

various embodiments. For example, height 2442 may be exactly, approximately, no more

than, or no less than, .005 inches, .006 inches, .007 inches, .008 inches, .009 inches, .010

inches, .01 1 inches, .012 inches, .013 inches, .014 inches, .015 inches, .020 inches, .025

inches, .030 inches, .035 inches, .040 inches, .045 inches, or .050 inches. In some

embodiments, a ratio of the height 2442 of the lip to the height 742 of the cutout may be

exactly, approximately, no more than, or no less than, 0.1, 0.2, 0.3, 0.4, or 0.5. In some

embodiments, the raised edge or lip 2452 is formed with a gradual radiused profile 2443

shown in the side view of FIG. 24B. It can be desirable to have such a radiused profile 2443

to, for example, make the tip or lip 2452 more durable and/or resisting of deformation. In

some embodiments, the profile 2443 may be of a different shape, such as, for example, a

ramp, a radius of a smaller or larger size, and/or the like.

[0119] FIGS. 9A-9G illustrate another example distal end configuration

embodiment that utilizes translation of the inner tubular member 914 with respect to outer

tubular member 904 to separate polyps from the uterine wall. In this embodiment, the outer

tubular member comprises an opening 908 positioned on a distal end side wall of the outer

tubular member 904. In this embodiment, the opening 908 is substantially rectangular in

shape. However, in other embodiments, the opening 908 may be shaped differently, and/or

more than one opening 908 may be included at different angular locations about the outer

tubular member 904 and/or at different longitudinal locations.

[0120] In this embodiment, the outer tubular member 904 further comprises an

opening 952 at its distal end tip. This opening 952 allows a blunt rounded tip 950 of the inner

tubular member 904 to pass therethrough. One benefit of this configuration is that it enables

the opening 908 to be positioned longitudinally relatively close to the end face or surface 964.



In this embodiment, the distalmost portion of the opening 908 is positioned a longitudinal

distance 960 from the end face 964. This length 960 is desirably equal to or greater than the

longitudinal length 940 of the opening or cutout 951 in the inner tubular member 914.

[0121] In the present embodiment, the length 940 of opening 951 is approximately

0.08 inches, the length 962 of opening 908 is approximately 0.094 inches, and the length 960

that defines the position of the distalmost edge of opening 908 is approximately 0.088 inches.

In other embodiments, these dimensions may be different. For example, the length 962 of

opening 908 may be, for example, approximately, exactly, no greater than, or no less than,

0.05 inches, 0.06 inches, 0.07 inches, 0.08 inches, 0.09 inches, 0.094 inches, 0.10 inches, 0.1 1

inches, 0.12 inches, 0.13 inches, 0.14 inches, 0.15 inches, 0.16 inches, 0.17 inches, 0.18

inches, 0.19 inches, 0.20 inches, 0.25 inches, 0.30 inches, 0.35 inches, or 0.40 inches. As

another example, the length 940 of opening 951 may be, for example, approximately, exactly,

no greater than, or no less than, 0.05 inches, 0.06 inches, 0.07 inches, 0.08 inches, 0.09

inches, 0.094 inches, 0.10 inches, 0.1 1 inches, 0.12 inches, 0.13 inches, 0.14 inches, 0.15

inches, 0.16 inches, 0.17 inches, 0.18 inches, 0.19 inches, 0.20 inches, 0.25 inches, 0.30

inches, 0.35 inches, or 0.40 inches. As another example, the length 960 may be, for example,

approximately, exactly, no greater than, or no less than, 0.05 inches, 0.06 inches, 0.07 inches,

0.08 inches, 0.09 inches, 0.094 inches, 0.10 inches, 0.1 1 inches, 0.12 inches, 0.13 inches, 0.14

inches, 0.15 inches, 0.16 inches, 0.17 inches, 0.18 inches, 0.19 inches, 0.20 inches, 0.25

inches, 0.30 inches, 0.35 inches, or 0.40 inches. It can be desirable for the length 940 to be

equal to or less than length 960 in some embodiments.

[0122] In some embodiments, the lengths 962, 940, and 960 can be described as a

ratio versus the outer or inner tubular member's outer diameter or material thickness. For

example, the present embodiment comprises an outer diameter of the outer tubular member

904 of approximately 0 .115 inches. Accordingly, the lengths 962, 940, and 953 of the present

embodiment can be described as having a ratio of approximately 0.82, 0.70, or 0.77,

respectively, with respect to the outer diameter of the outer tubular member 904. Any of

these three lengths may have a ratio in other embodiments with respect to the outer diameter

of the outer tubular member 904 of approximately, exactly, no greater than, or no less than,

0.5, 0.6, 0.7, 0.77, 0.8, 0.82, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 2.0, 2.5, 3.0, 3.5, or 4.0. Similar



or identical ratios may apply to these lengths with respect to the outer diameter of the inner

tubular member. It should be noted that, however, if it is desirable for the opening 951 to not

extend beyond the end face 964 of the outer tubular member when cutting a polyp on the

forward stroke, as the length 940 increases, the length 960 must also increase, thus pushing

the opening 908 backward or proximally. In some embodiments, accordingly, it can be

desirable to have a shorter length 940, thus enabling the opening 908 to be closer to the distal

interface 964, such as for removing polyps that are positioned toward the back of the uterus.

[0123] The tubing wall thickness of the outer tubular member 904 of the present

embodiment is approximately 0.01 inches. Accordingly, the lengths 962, 940, and 953 of the

present embodiment can be described as having a ratio of approximately 9.4, 8.0, and 8.8,

respectively, with respect to the wall thickness of the outer tubular member 904. Any of these

three lengths may have a ratio in other embodiments with respect to the wall thickness of the

outer tubular member 904 of approximately, exactly, no greater than, or no less than, 5, 6, 7,

8, 8.8, 9, 9.4, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20. Similar or identical ratios may

apply to these lengths with respect to the wall thickness of the inner tubular member.

[0124] In this embodiment, the opening 908 in the outer tubular member 904 and

the opening 951 in the inner tubular member 914 are positioned and configured to cooperate

to separate a polyp from the uterine wall on either the forward stroke or rearward stroke of

the inner tubular member 914 with respect to the outer tubular member 904. FIGS. 9C

through 9F illustrate an example of using this embodiment to remove a polyp. In FIG. 9C, the

opening 908 is positioned adjacent a polyp 922. In this view, the opening 951 is presently

positioned such that the opening 908 is fully blocked off (e.g., its effective opening size is at

its minimum or 0%), and the polyp 922 cannot yet be aspirated into or positioned through the

opening 908.

[0125] With reference to FIG. 9D, the inner tubular member 914 has been pulled

rearward or in the proximal direction with respect to the outer tubular member 904.

Accordingly, the opening 951 has been positioned adjacent to the opening 908, and thus the

polyp 922 is able to be positioned therethrough. At this point, the polyp 922 may be

separated from the uterine wall 926 by either continuing to translate the inner tubular member

914 rearward, or by translating the inner tubular member 914 back forward or in the distal



direction. FIG. 9E illustrates the inner tubular member 914 having been pulled further in the

proximal direction, thus causing cutting surfaces 952 and 953 to separate the polyp 922 from

the uterine wall 926. FIG. 9F illustrates an example where the inner tubular member 914 was

returned in the distal direction or forward direction, thus causing surfaces 952 and 953 to

separate the polyp 922 from the uterine wall 926. In either case, the polyp 922 can then be

aspirated through the inner lumen of the inner tubular member 914 for extraction and/or

collection.

[0126] In this embodiment, cutting surfaces 952 of the inner tubular member are

substantially blunt surfaces, and cutting surfaces 953 of the outer tubular member comprise

beveled or sharpened edges. In various other embodiments, however, this relationship may be

flipped, meaning the surfaces 952 are beveled or sharpened and the surfaces 953 are blunt.

Further, in some embodiments, all of the surfaces 952, 953 may be beveled or sharpened, or

all of the surfaces 952, 953 may be blunt or un-sharpened.

[0127] With reference to FIG. 9B, this embodiment illustrates a configuration

where the inner tubular member 914 comprises a composite structure, with a distal tip portion

915 being coupled to a proximal portion 917. One advantage of this design is that the outer

diameter 932 of the distal tip portion 915 may be slightly larger than the outer diameter 934 of

the proximal portion 917. This larger diameter 932 may form a closer fit with the inner

diameter of the outer tubular member 904, thus controlling the sliding friction between the

inner and outer tubular members and/or controlling an amount of lateral movement and/or

seepage or leakage of distention fluid that may pass between the inner and outer tubular

members. In practice, when manufacturing a tool such as disclosed herein, it may be easier to

control a relatively close fit of just of the distal tip portion 915 with the outer tubular portion

904 than it would be to have the same relatively close fit along the entire length of the inner

tubular portion 914. In some embodiments, a seal, such as an O-ring, is included to help stop

leakage of distention fluid between the inner and outer tubular members.

[0128] In this embodiment, the outer diameter 934 of the main elongate portion of

the inner tubular member is approximately 0.089 inches. The outer diameter 932 of the distal

tip portion 915 is approximately 0.092 inches. Further, the inner diameter of the outer tubular

member 904 is approximately 0.095 inches. Accordingly, in this embodiment, there is



nominally .006 inches of total clearance between the main elongate portion of the inner

tubular member 914 and the inner diameter of the outer tubular member 904. There is

nominally half as much total clearance, .003 inches, between the distal tip portion 915 and the

inner diameter of the outer tubular member 904. Various other specific dimensions may be

used in other embodiments; however, the general principle of having a tighter clearance

between the distal tip portion 915 and the outer tubular member 904 than between the

elongate portion of the inner tubular member 914 and the outer tubular member 904 can be

desirable in various embodiments.

[0129] FIGS. 10A-10G illustrate another example embodiment of a distal end

configuration of a polypectomy device. The embodiment illustrated in FIGS. 10A-10G shares

some similar features to other embodiments disclosed herein, and also include some

differences. This embodiment comprises an outer tubular member 1004, an inner tubular

member 114, and a cutting block 1060. The inner tubular member 114 is similar in design to

the inner tubular member 114 of the embodiment illustrated in FIGS. 6A-6E, and all

characteristics and dimensions discussed elsewhere with respect to inner tubular member 114

can apply to this inner tubular member 114. Further, the outer tubular member 1004, its

opening 1008, and its blunt tip 112 are similar in design to the outer tubular member 104

illustrated in FIGS. 6A-6E. However, instead of having two openings 108 positioned

opposite one another, the present embodiment comprises a single opening 1008 that, in the

current embodiment, desirably comprises an angular width 1044, as shown in FIG. 10D, of

greater than 180°. Angular width 1044 is measured to the radially outermost edges of the

opening 1008, as shown in FIG. 10D. Further, the opening 1008 comprises a depth 1042 that

is greater than 50% of the outer diameter of the outer tubular member, although various other

depths may be used, such as described above with reference to depth 842. This opening 1008

is similar in design to the opening 808 as shown in FIGS. 8A-8F. However, instead of the

opening extending completely through the distal tip of the outer tubular member, the opening

1008 ends before the blunt distal tip 112. There can be trade-offs in these two designs. For

example, including a full blunt distal tip 112, as shown in FIG. 10A, can be helpful to make

the tool less likely to cause trauma if the tool is unintentionally poked into the wrong tissue.

An embodiment that has at least a portion of the distal tip open, as illustrated in FIG. 8A, may,



however, make it easier to reach polyps that are on the back or end wall of the uterus, such as

the polyps 423 illustrated in FIG. 4 .

[0130] With reference to FIG. 10B, the length 1040 of the opening 1008 can

comprise any of the same dimensions described above, for example, with reference to length

634 shown in FIG. 6B. The angular opening width 1044 of the opening 1008, as shown in

FIG. 10D, can comprise any of the dimensions described herein, for example, with respect to

angle 844 illustrated in FIG. 8F. Further, the thickness of the outer and inner tubular

members, in this embodiment and any other embodiments disclosed herein may be of any

thickness as described elsewhere herein.

[0131] Another difference in the embodiment of FIGS. 10A-10G as compared to

the embodiment of FIGS. 6A-6E is that this distal and configuration comprises a cutting block

1060 positioned at a distal end of the opening 1008. The cutting block 1060 is generally

cylindrical in shape and sized with an outer diameter 1064 that fits within the inner diameter of

the inner tubular member 114. A proximal surface of the cutting block 1060 comprises an

inclined shape shown by angle 1062, which forms a cutting surface 653 which can be used to

help cut the polyp 1022 to remove the polyp from the uterine wall 1026. The inclined

proximal surface can help to act like a guillotine or other angled blade, which can make it

easier to cut the body tissue by gradually cutting the tissue as the inner tubular member 114 is

advanced, instead of trying to cut through the entire polyp at the same time. The cutting

block 1060 further comprises a longitudinal length 1066, defined in FIG. 10E as the distance

from the distal end of the opening 1008 of the outer tubular member 1004, to the closest point

of the angled proximal surface of the cutting block 1060. In this embodiment, angle 1062 is

approximately 30°. In other embodiments, the angle 1062 can be greater or less, such as, for

example, approximately, exactly, no greater than, or no less than, 10°, 20°, 30°, 40°, 45°, 50°,

or 60°.

[0132] FIGS. 10E-10G illustrate an example of using this embodiment to remove a

polyp 1022. In FIG. 10E, the polyp 1022 has been positioned through the opening 1008. In

FIG. 10F, the inner tubular member 114 has been advanced forward and is approaching the

cutting block 1060. In FIG. 10G, the inner tubular member 114 has been advanced forward

far enough that there is no gap left between the end opening of the inner tubular member 114



and the cutting block 1060, and the polyp 1022 has been separated from the uterine wall

1026. With continued vacuum suction, the polyp 1022 can be aspirated through the inner

lumen of the inner tubular member 114. In some embodiments, the cutting block comprises

an angle 1062 of zero degrees, and the front cutting edge 652 of the inner tubular member

114 is instead angled (using any of the angles described above with reference to angle 1062).

[0133] FIGS. 11A-l 1G illustrate another embodiment of a distal end configuration

for a polypectomy device. The embodiment illustrated in FIGS. 11A-1 1G is the same as the

embodiment described above with respect to FIGS.10A-10G, with the exception of different

designs for the inner tubular member 1114 and cutting block 1160. The opening 1108 is

similar to opening 1008 and can have similar dimensions. The cutting block 1160 is similar to

the cutting block 1060, and can comprise the same range of proximal surface angles 1062 as

the cutting block 1060 of FIG. 10E. The longitudinal length 1066 of the cutting block 1160,

however, is desirably longer than the length of the cutting block 1060, because the inner

tubular member 1114 comprises an angled surface configured to engage the cutting block

1160, instead of a straight distal surface, as illustrated in FIG. 10E.

[0134] The inner tubular member 1114, instead of having a flat cylindrically

shaped or annularly shaped distal surface 652, as shown in FIG. 10E, comprises an angled ring

portion 1170 extending from the distal end of the inner tubular member 1114 and having distal

cutting surface 652. This ring member 1170 is sized and shaped to fit around the outside of

the cutting block 1160, enabling cutting surface 652 to cooperate with cutting surface 653 to

cut a polyp. The ring member 1170 and the cutting block 1160 work together to slice polyp

material from the uterine wall. The ring member 1170 is angled back or comprises a distal

face positioned at angle 1164 as measured from a vertical plane as illustrated in FIG. HE.

Further, a distal surface 1167 of the inner tubular member 1114, positioned behind the distal

surface of the ring member 1170, is angled back at an angle 1168 with reference to the vertical

plane. The distal surface 1167 and/or the surface 652 can act as cutting surface, depending on

where a polyp is positioned during the cutting process.

[0135] In this embodiment, angle 1062 can have similar dimensions as discussed

above with reference to FIG. 10E. Angle 1164 is approximately 60° in the present

embodiment. In other embodiments, however, angle 1164 may be a different dimension, such



as, for example, approximately, exactly, no greater than, or no less than, 10°, 20°, 30°, 40°,

50°, 60°, 70°, or 80°. In this embodiment, angle 1168 is approximately 25.6°. Further, a

distal tip surface of the ring member 1170 may comprise an angle similar to or the same as

angle 1062, as can be seen in FIG. H E where that surface is shown coincident with angle

1062. Each of these angles may be different in other embodiments, such as, for example,

approximately, exactly, no greater than, or no less than, 10°, 20°, 30°, 40°, 50°, 60°, 70°, or

80°.

[0136] FIGS. 12A-12F illustrate another embodiment of a distal end configuration

of a polypectomy device. This embodiment comprises an outer tubular member 1204 but

does not comprise an inner tubular member as shown in many of the other embodiments

disclosed herein. With many of the other embodiments disclosed herein, the inner tubular

member is what comprises an inner lumen through which a separated polyp will pass for

collection or disposal. In this embodiment, however, the outer tubular member 1204

comprises the inner lumen for extraction or collection of separated polyps.

[0137] The outer tubular member 1204 has a cutter mechanism 1270 attached to

the distal end of the outer tubular member 1204. The cutting mechanism 1270 comprises an

opening 1208 that provides a passageway into the central lumen of the outer tubular member

1204. The cutting mechanism 1270 further comprises a flexible cutter 1280 positioned

therein, the flexible cutter 1280 being coupled to an actuation member (e.g., actuation

member, rod, link, linkage, pushrod, and/or the like), in this case an actuation rod 1214. The

actuation rod 1214 can be connected to, for example, the trigger or actuation mechanism of

the handle in a way similar to the inner tubular members of other embodiments (e.g.,

movement of the trigger or actuation mechanism of the handle causes translation of the

actuation rod 1214). In the retracted state shown in FIG. 12B, the flexible cutter 1280 is

retracted within the cutting mechanism 1270. After a polyp has been aspirated or otherwise

positioned into the cutting mechanism 1270 through the opening 1208 in the distal end of the

cutting mechanism 1270, the actuation rod 1214 can be translated forward, causing the

flexible cutter 1280 to move forward and downward through the cutter channel 1284, thus

separating the polyp from the uterine wall.



[0138] In some embodiments, the flexible cutter 1280 may be formed from, for

example, a polymer or other material that enables the flexible cutter 1280 to flex and bend

downward to be pushed through the cutter channel 1284. In some embodiments, with

reference to FIG. 12D, the flexible cutter 1280 may comprise a thinner portion 1282 that may

help to enable the flexible cutter 1280 to flex.

[0139] FIGS. 13A-13C illustrate another embodiment of a distal end configuration

of a polypectomy device. One difference in this embodiment from some of the other

embodiments disclosed herein is that the opening 1308 for passing therethrough of a polyp for

removal from the uterine wall is positioned on the distal tip of the instrument instead of on a

side wall of the distal end of the instrument. This is similar, at least with respect to positioning

of the opening 1308, to the positioning of the opening 1208 illustrated in FIG. 12F.

[0140] In the embodiment illustrated in FIGS. 13A-13C, the instrument comprises

an outer tubular member 1304 shown in FIG. 13A, and an inner tubular member 1314, shown

in FIG. 13B (with the outer tubular member 1304 hidden). FIG. 13C illustrates an end view

of the polypectomy device, with the inner tubular member 1314 being shown partially in

hidden lines because part of the inner tubular member 1314 is blocked from view by the distal

end face 1370 of the outer tubular member 1304. As can be seen in FIG. 13C, the cutout or

opening 1351 in the distal end surface of inner tubular member 1314 can be rotated with

respect to the outer tubular member 1304, thus causing the effective opening size of opening

1308 into the inner lumen of the inner tubular member 1314 to vary. In this embodiment, the

openings in the outer and inner tubular members each comprise an angular width of 1344 and

1345, respectively, that are approximately 180°. Accordingly, in this embodiment, the cutout

or opening 1351 of the inner tubular member 1314 can be selectively completely exposed

through opening 1308, completely hidden by end face 1370 of the outer tubular member 1304,

or anything in between. In other embodiments, the angular widths 1344 and 1345 may vary.

For example, if angle 1344 of the outer tubular member 1304 is greater than 180°, and angle

1345 of the inner tubular member 1314 remains as 180°, the opening 1351 into the inner

lumen of the inner tubular member 1314 will never be fully covered by the end surface 1370.

This may be desirable in some embodiments, such as to provide at least a small controlled

amount of leakage of distention fluid into the inner lumen of the inner tubular member 1314.



This may be desirable to enable or facilitate more efficient suction of a removed polyp through

the inner tubular member 1314 and into a collection chamber.

[0141] In some embodiments, a polypectomy device may comprise both a distal

end opening, such as is shown in FIG. 13A, and a side opening, such as is shown in FIG. 7A .

One advantage of having both end openings and side openings is that an end opening may be

more desirable for use with polyps positioned at the back uterine wall, such as polyps 423

shown in FIG. 4, and a side opening may be more desirable for polyps positioned at the side

wall of the uterus, such as polyps 422 shown in FIG. 4 . Further, an opening positioned along

the side of the tubes may be able to have a larger effective opening size than an opening

positioned at the distal end, since the opening at the distal end is limited by the diameter of the

tubes. In some embodiments, the benefits of both side opening and end opening designs are

combined into a single opening, such as is shown in FIG. 8A. With the embodiment shown in

FIG. 8A, the opening 808 extends from the side of the outer tube 804 all the way through the

distal end of the instrument.

[0142] FIGS. 14A-14F illustrate another embodiment of a distal end configuration

of a polypectomy device. This embodiment is similar to the embodiment illustrated in FIGS.

8A-8F, as described above, with the exception of the distal tip configuration. The present

embodiment comprises a flat distal tip as opposed to the rounded distal tip of FIG. 8A.

Further, the embodiment of FIG. 14 A comprises a protrusion 1475 which may, for example,

be configured to act as a pivot point for the inner tubular member 1414 as it rotates.

Although not shown in these figures, the inner tubular member 1414 may comprise a pin or

other protrusion that fits into a hole or depression of the protrusion 1475, thus enabling the

protrusion 1475 to act as a pivot point. In some embodiments, the protrusion 1475 may help

to limit translation of the inner tubular member 1414 distally beyond the outer tubular member

1404, similar to as described above with reference to the raised lip 2452 of FIGS. 24A-24C.

[0143] The dimensions 840 and 844 of outer tubular member 1404 may be similar

or identical to the dimensions 840 and 844 of the embodiment of FIGS. 8A-8F, and these

dimensions may take any of the numbers given above. Further, the dimensions 740 and 744 of

the inner tubular member 1414 may be similar or identical to any of the numbers given above

for dimensions 740 and 744 of inner tubular member 214 illustrated in FIGS. 8C and 8F. As



shown in FIG. 14F, in this embodiment, angular width 844 is approximately 180 degrees, but

angular width 744 is less than 180 degrees, thus leading to the inner tubular member's cutting

surfaces being desirably recessed somewhat with respect to the outer tubular member, when

the inner and outer tubular members are rotationally aligned as shown in FIG. 14F.

Blade or Cutter Configurations

[0144] As mentioned above, various embodiments of polypectomy devices

disclosed herein may comprise sharpened or un-sharpened blades or cutting surfaces

configured to separate a polyp from the uterine wall. Because polyps are relatively soft or

gelatinous, particularly as compared to other objects in need of removal, such as fibroids, a

less sharp or blunter surface may be acceptable in a polypectomy device to cut or remove the

polyp. Further, a blunter or less sharp surface may even be desirable, because it can be safer

by having less risk of causing trauma if that surface were to contact a portion of body tissue

that is not intended to be cut.

[0145] FIG. 6E, as discussed above, illustrated one example of a cutting surface

652 having a chamfered surface next to it, but not coming to a point like a typical blade

would. These concepts can be applied to any of the embodiments disclosed herein. FIGS.

15A-15C illustrate a simplified example of cutting faces, edges, or surfaces 1552, 1552', and

1552" that may be used with any of the embodiments disclosed herein (e.g., with cutting

surfaces 652, 653, 752, 753, 852, 952, 953, 1167, or similar surfaces shown in various

figures).

[0146] FIG. 15A illustrates a cross-sectional view of an inner or outer tubular

member having material thickness 1515 and having a sharpened cutting edge 1552 formed by

a chamfer being created that is of thickness 1517, equal to the full thickness 1515 of the

material. This provides an example of a sharpened cutter or blade. FIG. 15B illustrates a

version of an inner or outer tubular member 1514' having an un-sharpened cutting face or

surface 1552'. In this embodiment, the material thickness is 1515 and the cutting face 1552'

has a thickness equal to the material thickness 1515.

[0147] In practice, it can be difficult to form an edge or surface that does not have

some sort of chamfer or imperfection at its edges. Further, if a surface like the surface 1552'

were used, with no chamfer or rounding at all at the corners, the side edges of the surface



1552' may still be relatively sharp. Accordingly, it may be desirable in some embodiments to

have a cutting face that is not sharpened (for example, using a manufacturing process that

makes the cutting edge come to a point) but that may still have some sort of chamfer, round,

or imperfection at its edge. FIG. 15C illustrate such an example, wherein inner or outer

tubular member 1514" comprises a cutting face or surface 1552" and a chamfer 1554 at its

edge. In this example, the width 1517" of the chamfer 1554 is less than the width 1515 of the

material of the tubular member 1514". The example shown in FIG. 15C is similar to the

example shown in FIG. 6E, but may be used with any other embodiments, also. The chamfer,

round, or imperfection 1554 may be formed in various ways. For example, it may be formed

using a secondary operation, such as a cutting, grinding, or deburring operation. It may also

be formed into the material during injection molding or the like. In some embodiments, the

chamfer, round, or imperfection 1554 may be a result of whatever manufacturing process is

used to create the cutting surface 1552" and may not require a secondary operation. In some

embodiments, both sides of the surface 1552" comprise a chamfer, round, or imperfection,

but at least a portion of the surface 1552" remains flat or blunt (e.g., not sharpened to a

point).

[0148] As discussed above, tubing used to create portions of the polypectomy

devices disclosed herein, including the example blade or cutting surfaces shown in FIGS. 15A-

15C, may comprise a variety of thicknesses. For example, tubing thickness, and thus

thickness 1515 shown in FIGS. 15A-15C, may be in some embodiments somewhere within the

range of 0.015 inches to 0.002 inches, or approximately, exactly, no greater than, or no less

than, 0.015 inches, 0.014 inches, 0.013 inches, 0.012 inches, 0.01 1 inches, 0.010 inches, 0.009

inches, 0.008 inches, 0.007 inches, 0.006 inches, 0.005 inches, 0.004 inches, 0.003 inches, or

0.002 inches, corresponding to 6 through 18 gauge hypodermic tubing sizes. The chamfer,

round, or imperfection 1517" may in various embodiments be various percentages of the

overall width 1515. For example, in some embodiments, the width 1517" may be

approximately, exactly, no less than, or no greater than, 5%, 10%, 15%, 20%, 25%, 30%,

40%, 50%, 60%, 70%, or 75% of the total material thickness 1515.



Polypectomy Device Handles

[0149] Various human interface features may be used with polypectomy devices

disclosed herein. For example, various embodiments disclosed herein comprise a handle

portion sized and configured to be held and/or manipulated by a human hand during use. The

handle portion may comprise features that enable the user to grip the handle and reposition the

polypectomy device, such as by rotating the device about a longitudinal axis of the outer

tubular member and/or inserting or retracting the outer tubular member into or out of the

patient's uterus (e.g., through the working channel of a scope or other instrument). The

handle portion may further comprise one or more actuating members, such as a trigger,

button, lever, and/or the like that enables the user to cause relative motion of the inner tubular

member with respect to the outer tubular member, and/or relative motion of another actuating

member with respect to the outer tubular member, such as the actuation rod 1214 of FIG.

12C.

[0150] FIGS. 16A and 16B illustrate additional details of the handle 102 of the

polypectomy device 100 of FIG. 1A. The handle 102 comprises a main body 1601 having an

actuating member 112 slidably coupled therewith. The actuating member 112 can translate

back and forth to cause back and forth translating motion of the inner tubular member 114

with respect to the outer tubular member 104. The handle 102 further comprises a spring

1602 positioned to bias the actuating member 112 in one direction. In this embodiment, the

actuating member 112 is biased by the spring 1602 in the forward or distal direction.

However, in other embodiments, the actuating member 112 may be biased in the proximal

direction (or even biased to a central position between the proximal and distal extents). The

actuating member 112 further comprises a finger surface 1604 shaped to engage a human

finger. The surface 1604 may, for example, be shaped to engage the index finger or thumb or

other finger of a user's hand.

[0151] In this embodiment, the outer tubular member 104 is affixed to the main

body 1601 of the handle 102, and the inner tubular member 114 is coupled to and moves

along with the actuating member 112. In this embodiment, the inner tubular member 114

extends into the vacuum port 116, and thus enables polyps or portions of polyps that have

been removed from the uterine wall and aspirated through the inner tubular member 114 to be



expelled at the vacuum port 116, desirably into a collection system fluidly coupled with the

vacuum port 116.

[0152] FIGS. 17A and 17B illustrate additional details of the handle portion 202

of the embodiment illustrated in FIGS. 2A and 2B. In this embodiment, the handle portion

202 comprises a main body 1701 affixed to the outer tubular member 204. The handle 202

further comprises an actuating member 212 coupled to the inner tubular member 214 such

that the rotation of the actuating member 212 with respect to the main body 1701 causes

relative rotation of the inner tubular member 214 with respect to outer tubular member 204.

A spring 1702 provides a compression or tension force that keeps the actuating member 212

and main body 1701 from freely rotating with respect to one another. Accordingly, depending

on the strength of the spring 1702, a particular predetermined torque force on the actuating

member 212 will have to be applied to begin rotation of the rotating member 212 with respect

to the main body 1701.

[0153] It should be noted that the handle designs of FIGS . 16A-16B and 17A-17B

are relatively minimalistic designs that can be used to create a functioning device at relatively

low cost. It may be desirable, however, in some embodiments to have an at least somewhat

more complicated handle design that may be easier and/or more comfortable to use. For

example, the embodiment illustrated in FIGS. 18A and 18B illustrates an example of a handle

1802 that is more ergonomically shaped. The handle 1802 comprises a housing 1801 having

two halves (for example, two injection-molded polymer halves that can be joined during

assembly). The handle 1802 further comprises a trigger or actuating member 1812 that is

biased in an extended position by spring 1820, when spring 1820 is connected to protruding

member 1821 of the actuating member 1812 (although FIG. 18B shows spring 1820

disconnected from protruding member 1821). A user, when using the handle 1802, can

repeatedly compress the trigger or actuating member 1812, i.e. pull it toward the protruding

member 1803, to cause rotation of the inner tubular member 114 with respect to outer tubular

member 104 (not shown). In various embodiments, the protruding member 1803 is shaped to

be gripped by a human hand and protrudes radially in a direction oriented at a specific angle

with respect to an opening (e.g., opening 808 of FIG. 8A, or any other distal end opening

disclosed herein). For example, the protruding member 1803 may be oriented at 90 degrees



with respect to the opening (similar to as shown in FIG. 1A, where the actuating member 112

is oriented at approximately 90 degrees from the openings 108). In various embodiments, this

orientation can be various angles. In some embodiments, the angle is desirably configured

such that the protruding member 1803 is pointing in a downward direction when removing

polyps in the most common locations. For example, in some embodiments, the orientation is

in the range of 90-180 degrees. In this embodiment, the handle 1802 further comprises a

geartrain 1804 or plurality of gears 1804 that convert the pivoting motion of the trigger or

actuating member 1812 into rotation about a different axis of the inner tubular member 114.

Other embodiments may use different geartrain configurations, and other embodiments may

use a configuration that converts the rotating motion of the trigger 1812 into translating

motion of the inner tubular member instead of rotational motion.

[0154] The polypectomy devices disclosed herein are not limited to being used

with handles of the specific designs shown in the figures of the present application. One of

skill in the art will recognize that various other handle and triggering mechanisms may be used

to cause relative motion of one member with respect to another member within the uterus.

Additional Embodiments

[0155] In some embodiments, the devices and methods disclosed herein allow for

removal of tissue using a rotating motion combined with a blade or cutting edge or surface

(sharpened or unsharpened). In some embodiments, the devices and methods disclosed herein

allow for removal of tissue using a mechanical biting motion by a set of cutting jaws. In some

embodiments, the devices and methods disclosed herein allow for removal of tissue through a

stationary jaw and a movable wire. The use of mechanical motion to remove tissue may

further allow for the use of a saline solution to distend the uterus, which may reduce the risk

of electrolyte imbalance and prevent thermal injury.

[0156] Following are descriptions of various additional polypectomy device

embodiments, any of which may comprise features that can be combined with any of the other

polypectomy devices disclosed herein. For example, the handle and drive mechanism

configurations discussed below may be combined with any of the distal end configurations

described above or below.



[0157] FIGS. 19A-19I illustrate another embodiment of a polypectomy device

1900. FIG. 19A illustrates a side view of the polypectomy device 1900. The device may have

a shaft 1901, handle 1902, trigger 1612, a port 1916, and/or a vacuum source 1932. The

vacuum source 1932 may be in fluid connection with the handle 1902 or shaft 1901 via the

port 1916.

[0158] The device 1900 may be a handheld device that mechanically rotates a tube

with "blades." The blades may have been formed by bending some cut out sections of a thin

walled tube (as shown in FIGS. 19E-19G). The device may be connected to a vacuum source

that is used to pull the specimen (such as a polyp) into the distal tip of the device shaft. The

vacuum pressure may, in some embodiments, be applied to the shaft only when the trigger has

been pressed. The control of the vacuum may be important in maintaining the distention of

the uterus. In some embodiments, however, the vacuum may be controlled by another

element, such as a foot pedal.

[0159] The shaft 1901 may comprise a pair of concentrically aligned tubes (e.g.,

outer and inner tubular members, similar to as described above with respect to other

embodiments). The inner tube may be modified to create a cutting edge to sever the polyp

once it has been suctioned into the inner tube (e.g., as shown in FIGS. 19E-19G).

[0160] The polypectomy device 1900 would be introduced into the uterus using a

scope similar to the scope of FIG. 3 to provide visualization and an inflow port for saline

solution needed to distend the uterus.

[0161] The trigger 1912 may have multiple positions. The trigger may have three

positions. In the first position, suction in the device may be turned off. In the second position,

suction in the device may be turned on. In the third position, the blades of the device may be

activated. This may be desirable to, among other things, only activate suction just before

cutting the polyp, to minimize loss of distention fluid. In some embodiments, however, the

suction may be controlled by a foot pedal or other device, instead of being controlled by a

multi-stage trigger 1912.

[0162] FIG. 19D illustrates the shaft 1901 of the improved polypectomy device

1900 in more detail, according to one embodiment. The shaft 1901 may have an outer tube



1904, an inner tube 1914 with cutting edges 1915, a drive gear 1917, and a bearing 1919. The

shaft may be connected to a vacuum source 1932.

[0163] There may be a gear 1917 that is welded (or otherwise coupled) to the

inner tube 1914 and enables the inner tube 1914 to be rotated by a set of gears in the handle

(for example, similar to the gear train 1804 of FIG. 18B). The rotation of the inner tube 1914

may allow for the cutting edges 1915 to cut tissue. In some embodiments, polyps may be

transected using suction or vacuum alone. The cutting efficiency of the blades may not be very

high. This may be intentional, such as by not sharpening the blades, which can increase safety

and reduce manufacturing costs. The torque and rotational speed of the shaft rotation may

not be very high, because, for example, the inner tube 1914 may be rotated by a human hand

manipulating the trigger 1912, as opposed to a motor spinning the tube 1914.

[0164] In this and various other embodiments disclosed herein, the speed of

reciprocation (e.g., cutter translating or rotating back and forth) can be, for example,

approximately, exactly, no greater than, or no less than, 0.5, 1, 2, 3, 4, or 5 cycles per second.

It may be desirable in some embodiments to have a relatively low speed (e.g., cycles per

second), to enable manual positioning of the opening for each cut.

[0165] FIGS. 19E-19G illustrate an example process for forming the cutting edges

1915 of the improved polypectomy device in more detail, according to one embodiment. The

cutting edges 1915 may be formed in the inner tube 1914 of the device.

[0166] The cutting edges 1915 may be formed, for example, by cutting and

trimming the tip of a hypotube to enable points to be formed. The points may comprise teeth,

which may be created by removing adjacent material (e.g., as shown in FIG. 19E). Once the

points are formed (e.g., as shown in FIG. 19F), they may be bent or folded back inside the tip

of the tube to form one or more reverse facing cutting edges (e.g., as shown in FIG. 19G).

[0167] FIGS. 19H and 191 illustrate how the cutting edges 1915 of the improved

polypectomy device 1900 may remove tissue, according to one embodiment. A vacuum may

pull the polyp or tissue specimen 1922 into the tube 1914, through the end of the tube with

cutting edges 1915. While the vacuum continues to be applied, spinning the tube 1914 allows

the cutting edges 1915 to shear the polyp or specimen 1922, disconnecting it from the uterine



wall or other body tissue 1926. Afterwards, the vacuum may further prevent the specimen

from falling out of the tube.

[0168] FIG. 19B illustrates how tissue capture may be performed by the improved

polypectomy device 1900, according to one embodiment. In the embodiment shown in figure

19B, the device may be able to capture the tissue that is cut off and removed. The device may

have a tissue capture chamber 1920 in the handle 1902 that would enable the physician to

send the specimen 1922 to the pathology lab with no need for an auxiliary tissue trap. The

capture chamber 1920 may eliminate the risk of biohazardous material handling.

[0169] The trigger 1912 may have a member 1950 attached that translates through

a slot in the handle to provide a means for controlling the vacuum. For example, gate 1950

may selectively block off or open up tube 1951, to selectively enable vacuum to be applied to

tube 1951, and thus the tissue capture chamber 1920. It may be important to limit the vacuum

duration as the pressure will empty the uterus of its distention fluid and force the use of larger

volumes of the fluid. It may be ideal if the total volume of distention fluid can be < 1 liter to

minimize safety concerns and efforts to exchange multiple fluid bags.

[0170] The tissue capture chamber 1920 may be in fluid communication with the

cutting tube 1914. The tissue capture chamber 1920 may be removable, such that the device

may operate without the tissue capture chamber 1920. The tissue capture chamber 1920 may

have a screen 1952 disposed within it. The tissue capture chamber 1920 may contain a fluid

for holding any collected specimens. The tissue capture chamber 1920 may be in fluid

connection to a vacuum source, such as by means of a hose, tube, or vacuum line 1951.

[0171] The vacuum line may pass through a gate 1950. The gate 1950 may have

an open configuration and a closed configuration. When the gate 1950 is closed, the flow path

of the vacuum line 1951 may be closed. When the gate 1950 is open, the flow path of the

vacuum line 1951 may be open. When the trigger 1912 of the device is pressed, the gate 1950

may slide across the vacuum line 1951 into its open configuration and the flow path of the

vacuum line may be opened.

[0172] FIG. 19C illustrates how cutting tube 1914 rotation may be performed by

the improved polypectomy device 1900, according to one embodiment. In the embodiment of

figure 19C, there is a drive mechanism 1980 that links the translation of the trigger 1912 to



the rotation of the cutting tube 1914. The inner tube 1914 may be connected to a drive gear

1917, and the drive gear 1917 may be in mechanical communication with a second spur gear

1919. The second spur gear 1919 may be in mechanical communication with a set of bevel

gears 1921. The set of bevel gears 1921 may be in mechanical communication with a first spur

gear 1923. The trigger may have a rack 1925 that would drive a pinion gear (or first spur

gear) 1923 and a set of bevel gears 1921 to translate the motion and energy.

[0173] As the trigger 1912 is pressed, the rack 1925 may engage the first spur

gear 1923, creating a rotation of the set of bevel gears 1921 and the second spur gear 1919.

The rotation of the second spur gear 1919 would rotate the drive gear 1917, causing the

rotation of the cutting tube 1914. In some embodiments, the trigger 1912 comprises a dead

zone 1927 that, for example, enables the vacuum suction to start (e.g., via movement of gate

1950 of FIG. 19B) prior to starting rotation of the inner tube 1914.

[0174] FIGS. 20A-20C illustrate another embodiment of an improved

polypectomy device 2000. The device 2000 shown may be a handheld device that

mechanically opens and closes jaws 2090 to take bites of the polyp, rather than cutting the

polyp through the rotation and/or translation of a cutting edge. There may be a shaft 2001

with cutting jaws 2090, a handle 2002, a trigger 2012, a removable tissue chamber 2020, a

vacuum gate 2050, and/or a vacuum line 2051 connecting a vacuum source 2032. The

removable tissue chamber 2020 and vacuum gate 2050 may be within the handle 2002, along

with portions of the vacuum line 2051, and may be similar to, for example, tissue chamber

1920 and vacuum gate 1950 of FIG. 19B. There may be a port that connects portions of the

vacuum line to the handle. The handle may include a vacuum control gate concept similar to

the one shown in FIG. 19B.

[0175] The cutting jaws 2090 may have an open tissue path at their proximal

attachment point where vacuum is applied to remove the specimen from the jaws. A "cutting

edge" 2091 may formed at the tip of one jaw (or both jaws) by utilizing a thin wall at the jaw

tip. The cutting jaws 2090 may have an open configuration (e.g., FIG. 20C) and a closed

configuration (e.g., FIG. 20B). In the open configuration, the cutting jaws 2090 may be

positioned around a polyp or tissue specimen. In the closed configuration, the cutting jaws

2090 may move towards each other so that the cutting edge 2091 may cut off the polyp.



[0176] The trigger 2012 may have multiple positions. The trigger 2012 may have

two positions. In the first position, the jaws 2090 may be in the open configuration and the

vacuum turned off. In the second position, the jaws 2090 may move to their closed

configuration and the vacuum turned on. The trigger 2012 may comprise a dead zone, such

that the vacuum is not enabled at the same time as when the jaws 2090 begin moving.

[0177] FIG. 2 1 illustrates how the cutting jaws 2090 may be opened and closed,

according to one embodiment. The jaws 2090 may be closed by use of a translating tube 2014

that slidably engages a cam surface 2015 on the jaw to force it to close. The trigger may be

used to slide the translating tube 2014. A spring or elastic member 2017 may be used to

return the jaws 2090 to an open position once cutting is completed. A coil spring 2017 may

also keep the jaws 2090 open until the translating tube 2014 cams them closed.

[0178] FIGS. 22A-22C illustrate how a distal end 2206 of an improved

polypectomy device may use a polyp sheer, according to one embodiment. The device may be

a handheld device that mechanically opens and closes to take bites of the polyp. The cutting

mechanism may involve a stationary lower jaw 2209, such as by forming the outer tube 2204,

and a movable wire 221 1 . Thus, the cutting jaws 2090 shown in FIGS. 20A-20C are not used,

although the handle and shafts may be identical or similar.

[0179] The lower cutting jaw has been replaced by a fixed plane 2209 made by

sculpting the outer tube 2204. The upper jaw has been replaced by a thin wire 221 1 strong

enough to cut the tissue, but thin enough to slice the tissue. The wire 221 1 would desirably

be set to bypass the lower jaw 2209 to create a shearing action similar to the blades of a

scissor. The formed wire upper jaw 221 1 may be closed by use of a translating tube 2214 that

slidably engages a surface 2215 on the jaw to force it to close. A spring (similar to spring

2017 of FIG. 21) may be used to return the jaw 221 1 to an open position once cutting is

completed.

Additional/Alternative Features

[0180] Following are various options/features that may be included in any of the

various embodiments of polypectomy devices disclosed herein. In some embodiments, the

cutting tube may be a thin-walled tube. In some embodiments, the distal end of the cutting

tube may not be bulbous-shaped. In some embodiments, the device may be configured to



approach polyp tissue straight on (e.g., with an opening in a distal end). In some

embodiments, the distal end of the cutting tube may be open for receiving polyp tissue. In

some embodiments, a side window may or may not be present in the cutting tube. In some

embodiments, the inner tube and the outer tube in the shaft may be concentrically aligned

tubes, both of which have open distal ends. In some embodiments, the blades or cutting edges

(which may or may not be sharpened) are bent inwards (towards the proximal end of the

cutting tube) back into the device, such that any engaged tissue cannot escape or fall out of

the device once the tissue is pulled into the tube.

[0181] In some embodiments, the vacuum function of the device may be used

alone to sever and capture polyps. The vacuum may not need to be paired with another

cutting mechanism. In some embodiments, the device may not need a mechanical action to

sever and retrieve polyp tissue, with some examples of mechanical action including using a

lasso or wire loop, or rotating a tube with blades in it. In some embodiments, the device may

keep the uterus distended or maximize uterus distention in the course of removing polyps. In

some embodiments, the device may help conserve distention fluid over the course of a

polypectomy. In some embodiments, the device may have a dual trigger design for engaging a

mechanism used to mechanically cut the polyp and for varying the suction power of the

vacuum source. In some embodiments, the device has a single trigger that may control both

the functions of cutting (such as the rotation of a tube), and the suction (such as varying the

power of the vacuum source). In some embodiments, the device has a single trigger that may

be a multi-function trigger.

[0182] In some embodiments, the device may have a thin-walled cutting tube with

a non-bulbous tip, and the tip may be open at the distal end for receiving tissue. The cutting

tube may not have any openings in the side wall. In some embodiments, the device may

have cutting jaws that can simultaneously cut, envelope, and retrieve polyp tissue. The

retrieving of the polyp tissue may be aided by suction. In some embodiments, the device

may use gear mechanisms to rotate the device's shaft or cutting element.

Polypectomy Methods

[0183] Various methods described herein may be used to remove polyps or

portions of polyps using polypectomy devices disclosed herein. FIG. 23 illustrates one



example embodiment of such a process; however, the process flow illustrated in FIG. 23 is not

the only process that can be used to remove polyps with the devices disclosed herein.

[0184] The process flow begins at block 2302. At block 2304, a doctor inserts a

scope into the uterus, such as the scope 300 shown in FIGS. 3 and 4 . At block 2306, the

doctor distends the patient's uterus. For example, the doctor may cause distention fluid to

pass through the scope and into the uterus. At block 2308, the doctor inserts an elongate

tubular member of a polypectomy device through a working channel of the scope. For

example, outer tubular member 104 illustrated in FIG. 4 may be inserted through the working

channel of the scope of 300. At block 2310, upon further insertion of the elongate tubular

member into the working channel of the scope, the doctor causes the distal end of the

polypectomy device to extend into the uterus beyond the distal end of the scope working

channel. An example of this can be seen in FIG. 4, where the distal end 106 is protruding into

the uterus 420.

[0185] At block 2312, the doctor positions an opening in the distal end of the

polypectomy device adjacent a polyp. For example, the doctor may manipulate the handle of

the polypectomy device to cause an opening in the distal end to be positioned adjacent a polyp

for removal. At block 23 14, the doctor causes at least a portion of the polyp to be positioned

through the opening. This may be accomplished via manipulation of the distal end of the

polypectomy device and/or activating a vacuum suction that causes a portion of the polyp to

be aspirated through the hole.

[0186] At block 23 16, the doctor operates an actuation member, such as a trigger,

button, and/or the like, causing a cutting surface to separate the polyp or a portion of the

polyp from the uterine wall. For example, the doctor may manipulate a trigger that causes an

inner tubular member to translate and/or rotate with respect to an outer tubular member, and

causes a cutting surface or cutting surfaces to separate the polyp or portion of the polyp from

the uterine wall.

[0187] At block 2318, the separated polyp or portion of the polyp is cause to be

transferred through the elongate tubular member using vacuum suction. For example, the

doctor may manually activate the vacuum suction, such as by using a foot pedal or other

activating member, and/or the vacuum suction may be automatically activated using a



multistage trigger, and/or the like. This vacuum may cause the removed polyp or portion of

the polyp to be aspirated through the inner or outer tubular members and aspirated into a

collection system.

[0188] At block 2320, the process flow varies depending on whether additional

tissue needs to be removed, such as additional polyps or an additional portion of the same

polyp. If additional tissue needs to be removed, the process flow proceeds back to block

2312 and proceeds as described above. If no additional tissue needs to be removed, the

process flow proceeds to block 2322. At block 2322, distention fluid is removed, such as

through the scope, and the polypectomy device and scope are removed from the uterus. The

process flow ends at block 2324.

[0189] Conditional language, such as, among others, "can," "could," "might," or

"may," unless specifically stated otherwise, or otherwise understood within the context as

used, is generally intended to convey that certain embodiments include, while other

embodiments do not include, certain features, elements and/or steps. Thus, such conditional

language is not generally intended to imply that features, elements and/or steps are in any way

required for one or more embodiments or that one or more embodiments necessarily include

logic for deciding, with or without user input or prompting, whether these features, elements

and/or steps are included or are to be performed in any particular embodiment. The headings

used herein are for the convenience of the reader only and are not meant to limit the scope of

the inventions or claims.

[0190] Although this invention has been disclosed in the context of certain

preferred embodiments and examples, it will be understood by those skilled in the art that the

present invention extends beyond the specifically disclosed embodiments to other alternative

embodiments and/or uses of the invention and obvious modifications and equivalents thereof.

Additionally, the skilled artisan will recognize that any of the above-described methods can be

carried out using any appropriate apparatus. Further, the disclosure herein of any particular

feature, aspect, method, property, characteristic, quality, attribute, element, or the like in

connection with an embodiment can be used in all other embodiments set forth herein. For all

of the embodiments described herein the steps of the methods need not be performed

sequentially. Thus, it is intended that the scope of the present invention herein disclosed



should not be limited by the particular disclosed embodiments described above. The ranges

disclosed herein also encompass any and all overlap, sub-ranges, and combinations thereof.

Moreover, language such as "up to," "at least," "greater than," "less than," "between," and

the like includes the number recited. Numbers or qualities or characteristics or amounts or

quantities preceded by a term such as "approximately", "about", and "substantially" as used

herein include the recited numbers (e.g., about 10% = 10%), and also represent an amount

close to the stated amount that still performs a desired function or achieves a desired result.

For example, the terms "approximately", "about", and "substantially" may refer to an amount

that is within less than 10% of, within less than 5% of, within less than 1% of, within less than

0 .1% of, and within less than 0.01% of the stated amount.



WHAT IS CLAIMED IS:

1 . A polyp removal device, comprising:

an outer tubular body having proximal and distal ends;

an inner tubular body positioned within a lumen of the outer tubular body, the

inner tubular body having proximal and distal ends and being movable with respect to

the outer tubular body;

a handle coupled to the proximal end of the outer tubular body;

an actuation member movably coupled to the handle, the actuation member

configured to cause movement of the inner tubular body with respect to the outer

tubular body when the actuation member is moved with respect to the handle;

a vacuum port for coupling thereto of a vacuum source, the vacuum port being

in fluid communication with a lumen of the inner tubular body; and

an opening near a distal end of the polyp removal device, the opening

configured to allow fluid communication between an environment external to the

polyp removal device and the lumen of the inner tubular body,

wherein a size of the opening is variable based on the movement of the inner

tubular body with respect to the outer tubular body.

2 . The polyp removal device of Claim 1, wherein the inner tubular body is

translatable or rotatable with respect to the outer tubular body, but not both.

3 . The polyp removal device of Claim 1, further comprising a blunt distal tip.

4 . The polyp removal device of Claim 1, wherein the opening is formed by

unsharpened edges of the outer tubular body and inner tubular body.

5 . The polyp removal device of Claim 1, wherein the opening is formed by:

a first protruding member extending from the distal end of the outer tubular

member; and

a second protruding member extending from the distal end of the inner tubular

member,

wherein the first and second protruding members each comprise a semicircular

cross-sectional shape at a cross section taken through a transverse plane, and



wherein the second protruding member is nested within the first protruding

member and is rotatable about a longitudinal axis with respect to the first protruding

member.

6 . The polyp removal device of Claim 1, wherein the opening is formed by:

a first protruding member extending from the distal end of the outer tubular

member; and

a second protruding member extending from the distal end of the inner tubular

member, the second protruding member being nested within the first protruding

member and rotatable about a longitudinal axis with respect to the first protruding

member,

wherein the first protruding member comprises an arc-shaped cross-sectional

shape, at least at a cross section taken through a transverse plane located at a midpoint

of the first protruding member in a longitudinal direction, and

wherein the second protruding member comprises an arc-shaped cross-

sectional shape, at least at a cross section taken through a transverse plane located at a

midpoint of the second protruding member in the longitudinal direction.

7 . The polyp removal device of Claim 6, wherein angular lengths of the arc-

shaped cross-sectional shapes are equal.

8 . The polyp removal device of Claim 6, wherein an angular length of the arc-

shaped cross-sectional shape of the first protruding member is greater than an angular length

of the arc-shaped cross-sectional shape of the second protruding member.

9 . The polyp removal device of Claim 6, wherein an angular length of the arc-

shaped cross-sectional shape of the first protruding member is less than an angular length of

the arc-shaped cross-sectional shape of the second protruding member.

10. The polyp removal device of Claim 6, wherein an angular length of the arc-

shaped cross-sectional shape of the first protruding member is equal to or greater than 180

degrees.

11 . The polyp removal device of Claim 6, wherein a distal tip of the second

protruding member comprises a lip extending transversely beyond a longitudinal plane that



passes through end points of the arc-shaped cross-sectional shape of the second protruding

member.

12. The polyp removal device of Claim 11, wherein the lip is sized and positioned

such that the lip prevents the second protruding member from translating distally beyond the

first protruding member when the second protruding member and first protruding member are

positioned rotationally opposite one another.

13. The polyp removal device of Claim 6, wherein a distal end of the first

protruding member comprises a blunt rounded surface.

14. The polyp removal device of Claim 13, wherein the first protruding member

comprises a u-shaped cutting edge configured to cooperate with a u-shaped cutting edge of

the second protruding member to cut polyp tissue positioned therebetween when the second

protruding member rotates with respect to the first protruding member.

15. The polyp removal device of Claim 6, wherein a distal end of the first

protruding member comprises a flat surface.

16. The polyp removal device of Claim 1, wherein the opening is formed by:

an outer aperture in a side wall of the outer tubular member, the outer aperture

comprising distal and proximal cutting edges; and

an inner aperture in a side wall of the inner tubular member, the inner aperture

comprising distal and proximal cutting edges,

wherein translation of the inner tubular member in a proximal direction with

respect to the outer tubular member causes the distal cutting edge of the inner aperture

to approach the proximal cutting edge of the outer aperture, and

wherein translation of the inner tubular member in a distal direction with

respect to the outer tubular member causes the proximal cutting edge of the inner

aperture to approach the distal cutting edge of the outer aperture.

17. The polyp removal device of Claim 16, wherein the inner tubular member

comprises a blunt rounded distal tip, and the outer tubular member comprises an open distal

tip, and

wherein translation of the inner tubular member in the distal direction with

respect to the outer tubular member causes the blunt rounded distal tip of the inner



tubular member to protrude distally from the open distal tip of the outer tubular

member.

18. The polyp removal device of Claim 16, wherein the inner tubular member is

translatable with respect to the outer tubular member, but not rotatable with respect to the

outer tubular member.

19. The polyp removal device of Claim 17, wherein a first longitudinal length,

measured from the distal cutting edge of the outer aperture to the distal tip of the outer

tubular member, is equal to or greater than a second longitudinal length, measured from the

proximal cutting edge of the inner aperture to the distal cutting edge of the inner aperture.

20. The polyp removal device of Claim 19, wherein the first longitudinal length is

no greater than 110% of the second longitudinal length.

21. The polyp removal device of Claim 19, wherein the first longitudinal length is

no greater than 120% of the second longitudinal length.

22. The polyp removal device of Claim 1, wherein a longitudinal length of the

opening at its maximum size is no less than 5 millimeters.

23. The polyp removal device of Claim 1, wherein a longitudinal length of the

opening at its maximum size is no less than 10 millimeters.

24. The polyp removal device of Claim 1, wherein the outer tubular body

comprises an outer diameter no greater than 0 .125 inches.

25. The polyp removal device of Claim 1, further comprising:

a second opening near the distal end of the polyp removal device configured to

allow fluid communication between the environment external to the polyp removal

device and the lumen of the inner tubular body.

26. The polyp removal device of Claim 1, further comprising:

a cutting block positioned at the distal end of the outer tubular body, the

cutting block having an outer diameter sized to fit with an inner diameter of the distal

end of the inner tubular member,

wherein the cutting block comprises a proximal face that is inclined with

respect to a transverse plane of the outer tubular member.



27. The polyp removal device of Claim 26, wherein the distal end of the inner

tubular member comprises a circular cutting edge oriented parallel to the transverse plane.

28. The polyp removal device of Claim 26, wherein the distal end of the inner

tubular member comprises a cutting edge that is inclined with respect to the transverse plane.

29. The polyp removal device of Claim 1, wherein a transverse width of the

opening is at least 60% of an outer diameter of the outer tubular member.

30. The polyp removal device of Claim 1, wherein the handle comprises a grip

portion shaped to be gripped by a human hand and protruding radially, the grip portion

protruding in a direction oriented at an angle with respect to the opening within a range of 90-

180 degrees.

31. A polyp removal device, comprising:

an outer tubular body having proximal and distal ends;

an inner tubular body positioned within a lumen of the outer tubular body, the

inner tubular body having proximal and distal ends and being movable with respect to

the outer tubular body;

a handle coupled to the proximal end of the outer tubular body;

an actuation member movably coupled to the handle, the actuation member

configured to cause movement of the inner tubular body with respect to the outer

tubular body when the actuation member is moved with respect to the handle; and

a vacuum port for coupling thereto of a vacuum source, the vacuum port being

in fluid communication with a lumen of the inner tubular body,

wherein the distal end of the outer tubular body comprise an opening

configured to allow fluid communication between an environment external to the

polyp removal device and the lumen of the inner tubular body, and

wherein the distal end of the inner tubular body is shaped such that the

movement of the inner tubular body with respect to the outer tubular body causes at

least a portion of the opening of the outer tubular body to be blocked by the distal end

of the inner tubular body.

32. The polyp removal device of Claim 31, wherein the opening of the distal end of

the outer tubular body is formed by a first protruding member comprising an arc-shaped



cross-sectional shape, at least at a cross section taken through a transverse plane located at a

midpoint of the first protruding member in a longitudinal direction.

33. The polyp removal device of Claim 32, wherein the distal end of the inner

tubular member comprises a second protruding member being nested within the first

protruding member and rotatable about a longitudinal axis with respect to the first protruding

member, and

wherein the second protruding member comprises an arc-shaped cross-

sectional shape, at least at a cross section taken through a transverse plane located at a

midpoint of the second protruding member in a longitudinal direction.

34. A polyp removal device, comprising:

an outer tubular body having proximal and distal ends, the distal end

comprising an opening configured to allow fluid communication between an

environment external to the polyp removal device and a lumen of the outer tubular

body;

a handle coupled to the proximal end of the outer tubular body, the handle

comprising a body and an actuating mechanism;

a cutting member disposed within the distal end of the outer tubular body, the

cutting member being movable with respect to the outer tubular body, the cutting

member comprising at least one cutting edge configured to cut polyp tissue that has

been positioned through the opening of the outer tubular body;

an actuation member functionally coupled between the actuating mechanism

and cutting member, wherein movement of the actuating mechanism with respect to

the body of the handle causes the actuation member to move the cutting member with

respect to the outer tubular body; and

a vacuum port for coupling thereto of a vacuum source, the vacuum port being

in fluid communication with the lumen of the outer tubular body.

35. The polyp removal device of Claim 34, wherein the actuating mechanism

comprises a trigger.

36. The polyp removal device of Claim 34, wherein the actuation member

comprises a rod.



37. A method of removing a polyp from a human uterus, the method comprising:

inserting a medical instrument into the uterus, the medical instrument

comprising a working channel;

inserting a polyp removal device through the working channel of the medical

instrument;

extending a distal end of the polyp removal device into the uterus beyond a

distal end of the working channel of the medical device;

positioning at least a portion of a polyp through an opening in the distal end of

the polyp removal device;

operating an actuation member of the polyp removal device, causing the

opening in the distal end of the polyp removal device to reduce in size, separating the

at least a portion of the polyp from the uterus; and

transferring the separated portion of the polyp to a proximal end of the polyp

removal device via suction.

38. The method of Claim 37, wherein the polyp removal device comprises any of

the polyp removal devices of Claims 1-36.
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