
(12) STANDARD PATENT 
(19) AUSTRALIAN PATENT 0

(11) Application No. AU
FFICE

2009212746 B2

(54) Title
Polyp removal device and method of use

(51) International Patent Classification(s)
A61B 18/14 (2006.01) A61B 17/32 (2006.01)

(21) Application No: 2009212746 (22) Date of Filing: 2009.01.30

(87) WIPO No: W009/099960

(30) Priority Data

(31) Number (32) Date (33) Country
12/363,086 2009.01.30 US
61/063,158 2008.01.31 US

(43) Publication Date: 2009.08.13
(44) Accepted Journal Date: 2014.01.09

(71) Applicant(s)
Covidien LP

(72) Inventor(s)
Regadas, Sergio F. P.

(74) Agent / Attorney
Spruson & Ferguson, L 35 St Martins Tower 31 Market St, Sydney, NSW, 2000

(56) Related Art
US 4493320
US 2008/0221587
US 4905691



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

PCT

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date 
13 August 2009 (13.08.2009)

(10) International Publication Number
WO 2009/099960 Al

(51) International Patent Classification:
A61B 18/14 (2006.01) A61B 17/32 (2006.01)

(21) International Application Number:
PCT/US2009/032690

(22) International Filing Date:
30 January 2009 (30.01.2009)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
61/063,158 31 January 2008 (31.01.2008) US
12/363,086 30 January 2009 (30.01.2009) US

(71) Applicant (for all designated States except US): TYCO
HEALTHCARE GROUP, LP [US/US]; 60 Middletown 
Avenue, North Haven, CT 06473 (US).

(72) Inventor; and
(75) Inventor/Applicant for US only): REGADAS, Sergio, 

F. P. [BR/BR]; Rua Atilano De Moura 430, Apt. #200, 
60810-180 Fortaleza-Ceara (BR).

(74) Agents: BEATON, Thomas, A. et al.; EBD c/o United 
States Surgical, Legal, 60 Middletown Avenue, North 
Haven, CT 06473 (US).

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, 
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, 
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, 
NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, 
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG).

Published:

— with international search report (Art. 21(3))

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments (Rule 48.2(h))

(54) Title: POLYP REMOVAL DEVICE AND METHOD OF USE

W
O

 20
09

/0
99

96
0 A

l

(57) Abstract: A device and system for removing tissue such as polyps is provided and includes a tubular member having proxi­
mal and distal ends, a snare portion operably extending from within the distal end of the tubular member and including first and 
second electrodes configured to treat tissue therebetween, the snare portion further including a cutting member for severing the 
treated tissue. The tissue removal device may further include a handle portion operatively extending from within the proximal end 
of the tubular member, The handle portion may be configured for operable engagement by a user and the cutting member may ex­
tend between distal ends of the first and second electrodes.



WO 2009/099960 PCT/US2009/032690

POLYP REMOVAL DEVICE 
AND METHOD OF USE

CROSS-REFERENCE TO RELATED APPLICATIONS

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

Application Serial No. 61/063,158, titled “Endoscopic flexible loop for gastrointestinal 

polypectomy and mucosal resection using ligasure™ sealing technology", by Wexneret 

al., filed January 31, 2008, which is incorporated by reference herein.

BACKGROUND

Technical Field

[0002] The present disclosure relates to devices and methods for the removal of 

internal tissue and, more particularly, to snare-type devices including a pair of 

electrodes for treating tissue prior to excision.

Background of Related Art

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

membrane. A polyp that is attached to the surface of the mucous membrane by a 

narrow elongated stalk is said to be pedunculated. If no stalk is present, the polyp is 

said to be sessile. Polyps are commonly found in the colon, stomach, nose, urinary 

bladder and uterus. Polyps may also form elsewhere in the body where mucous 

membranes exist, for example, the cervix and small intestine.
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[0004] The surgical procedure for removing a polyp is generally referred to as a 

“polypectomy”. Polypectomys are generally endoscopic or laparoscopic procedures 

performed through the oral or anal cavities. When the location of the polyp permits, the 

polypectomy may be performed as an open procedure. Conventional polypectomys are 

completed using various apparatus and techniques known in the art.

[0005] As noted above, there are two forms of polyps, sessile and pedunculated. 

The statkless or sessile polyps are generally removed using electrical forceps. For 

example, the excess tissue projecting from the mucous membrane is cauterized and 

torn from the tissue wall. Pedunculated polyps, or those with stalks, tend to be larger 

with a greater blood supply. The size and shape of pedunculated polyps typically do not 

lend themselves to being removed using traditional forceps. Unlike sessile polyps, 

polyps with a stalk cannot simply be grasped in the jaw members of an electrosurgical 

forceps and be torn from the tissue wall. Instead, the polypectomy is performed using a 

surgical snare device.

[0006] Conventional snare devices are configured with a snare for looping over 

the distal end of a hanging polyp and tightening securely around the stalk of the polyp. 

By constricting the snare, and selectively applying energy to the snare, the device may 

cauterize or seal the polyp at the stalk as the polyp is severed from the tissue wall. 

Conventional snare devices may be configured for monopolar or bipolar use. Excising a 

polyp using a conventional snare device typically involves cutting or otherwise 

separating the polyp from the tissue wall as the snare device is activated and
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13 constricted about the stalk of the polyp. In this manner, the polyp is cauterized as the snare 

passes through the tissue.

OBJECT OF THE INVENTION

[0006a] It is an object of the present invention to substantially overcome or at least ameliorate 

one or more of the disadvantages of the prior art, or to at least provide a useful alternative.

SUMMARY

[0006b] There is disclosed herein a tissue removal system comprising: a tubular member having 

proximal and distal ends; a snare portion operably extending from the distal end of the tubular 

member and including first and second electrodes configured to treat tissue therebetween, the 

snare portion further including a cutting member having a sharpened surface positioned between 

the first and second electrodes for severing the treated tissue.

[0006c] There is also disclosed a tissue removal system comprising: a generator configured to 

generate and deliver energy to a tissue removal device, the tissue removal device comprising: a 

tubular member having proximal and distal ends; a handle portion operatively extending from 

the proximal end of the tubular member; and a snare portion slidably supported within the 

tubular member and configured to extend from the distal end of the tubular member, the snare 

portion including first and second electrodes operably mounted thereto for receiving energy 

from the generator for treating tissue therebetween; a cutting member having a sharpened 

surface positioned between the first and second electrodes and configured to sever the treated 

tissue; and wherein at least one of the first and second electrodes includes at least one spacer 

mounted thereon for preventing contact between the first and second electrodes.

AH26(8076610_l):TCW
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[0006d] There is further disclosed herein a method of removing tissue, comprising:

providing a tissue removal device including a snare portion, first and second electrodes

operably mounted thereto, and a cutting member having a sharpened surface positioned between 

the first and second electrodes;

extending the snare portion to surround a tissue mass of a body;

retracting the snare portion to capture the tissue mass between the first and second

electrodes;

delivering energy to the first and second electrodes;

discontinuing delivery of energy to the first and second electrodes; and

further retracting the snare portion such that the cutting member severs the tissue mass.

[0007] In one embodiment, the polyp removal device includes a tubular member having 

proximal and distal ends, a snare portion operably extending from within the distal end of the 

tubular member and including first and second electrodes configured to seal tissue therebetween, 

the snare portion further including a cutting member for severing the sealed tissue. The polyp 

removal device may further include a handle portion operatively extending from within the 

proximal end of the tubular member. The handle portion may be configured for operable 

engagement by a user. The cutting member may extend between distal ends of the first and 

second electrodes.

[0008] The polyp removal device may be configured to grasp the stalk of a polyp between the 

first and second electrodes. The first and second electrodes may be hingedly attached to the 

cutting member. The snare portion may be configured to be retracted within the tubular 

member. The snare portion may be retracted within the tubular member upon retraction of the 

handle portion relative to the base portion.

[0009] A system including the polyp removal device may further include an electrosurgical 

generator. The electrodes may be electrically connected to the electrosurgical generator. The 

distal end of the tubular member may include a spacer member for preventing the first and 

second electrodes from contacting one another.

AH26(7590012_l):TCW
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Alternatively, at least one of the first and second electrodes may include a spacer 

mounted thereon for preventing contact between the first and second electrodes.

[0010] Also provided is a polyp removal device including a tubular member 

having proximal and distal ends, a handle portion operatively extending from the 

proximal end of the tubular member, and a snare portion slidably supported within the 

lumen of the tubular member and operably extending from the distal end of the tubular 

member, the snare portion including first and second electrodes operably mounted 

thereto for sealing tissue therebetween, wherein at least one of the first and second 

electrodes includes at least one spacer mounted thereon for preventing contact 

between the first and second electrodes. The snare portion of the polyp removal device 

may be retractable with the tubular member.

[0011] Additionally provided is a method of removing a polyp. The method

includes the steps of providing a polyp removal device including, a tubular member 

having proximal and distal ends, a snare portion slidably supported within the lumen of 

the tubular member and operably extending from the distal end of the tubular member, 

the snare portion including first and second electrodes operably mounted thereto for 

sealing tissue therebetween, wherein at least one of the first and second electrodes 

includes at least one spacer mounted thereon for preventing contact between the first 

and second electrodes, extending the snare portion relative to the tubular member, 

looping the snare portion about a portion of a polyp, retracting the snare portion relative 

to the tubular member to capture the portion of the polyp between the first and second 

electrodes, and activating the first and second electrodes.

4
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[0012] The method may further include the steps of partially advancing the snare 

portion relative to the tubular member, retracting the tubular member and the snare 

portion relative to the polyp and severing the polyp from surrounding tissue.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are incorporated in and constitute a 

part of this specification, illustrate embodiments of the present disclosure and, together 

with the detailed description of the embodiments given below, serve to explain the 

principles of the disclosure.

[0014] FIG. 1 is a partial cross-sectional, top plan view of a polyp removal device 

according to an embodiment of the present disclosure, shown in a first or extended 

position;

[0015] FIG. 2 is a partial cross-sectional top plan view of the polyp removal 

device of FIG. 1, shown in a partially retracted position;

[0016] FIG. 3 is a partial cross-sectional top plan view of the polyp removal 

device of FIG. 1, shown in a retracted position;

[0017] FIG. 4 is a cross-section end view of the polyp removal device of FIGS. 1­

3 taken along line 4-4 of FIG. 3;

[0018] FIG. 5 is a partial cross-section top plan view of an alternative 

embodiment of a polyp removal device according to the present disclosure in a 

completely retracted position;

5
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[0019] FIG. 6 is a partial top plan view of the distal end of the polyp removal 

device of FIGS. 1-4, in a first or extending position about a polyp;

[0020] FIG. 7 is a partial top plan view of the distal end of the polyp removal 

device of FIG. 6, in a retracted position about a polyp; and

[0021] FIG. 8 is a partial top plan view of the distal end of the polyp removal 

device of FIGS. 6 and 7, in a partially advanced position about a polyp;

[0022] FIG. 9 is a partial top plan view of the distal end of the polyp removal 

device of FIGS. 6-8, as the stalk of the polyp is being severed; and

[0023] FIG. 10 is a partial top plan view of another illustrative embodiment of a 

polyp removal device of the present disclosure, in a retracted position about a polyp.

DETAILED DESCRIPTION OF EMBODIMENTS

[0024] The foregoing summary, as well as the following detailed description will 

be better understood when read in conjunction with the appended figures. For the 

purpose of illustrating the present disclosure, various embodiments are shown. It is 

understood, however, that the present disclosure is not limited to the precise 

arrangement and instrumentalities shown.

[0025] As shown in the drawings and described throughout the following 

description, as is traditional when referring to relative positioning on an object, the term 

“proximal” refers to the end of the apparatus that is closer to the user and the term 

"distal” refers to the end of the apparatus that is further from the user.

6
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[0026] Referring to FiGS. 1-4, an 'embodiment of the presently disclosed polyp 

removal device is shown therein and is generally designated as polyp removal device 

100. Polyp removal device 100 includes an elongated tubular member 110, a handle 

portion 120 extending proximally from tubular member 110, and a snare portion or 

assembly 130 operably engaged with handle portion 120 and extending distally from 

within elongated tube 110. Polyp removal device 100 may be any suitable length and 

size for accessing various locations throughout the body. Device 100 may be 

configured for removal of suitable types of polyps of any size, or may be configured for 

general mucosal resection or removal of any suitable tissue mass. Preferably, polyp 

removal device 100 is configured for endoscopic, laparoscopic or transluminal insertion.

[0027] Referring initially to FIGS. 1-3, elongated tubular member 110 includes 

proximal and distal ends 110a, 110b. Proximal end 110a of tubular member 110 is 

operably coupled to handle portion 120. As will be described in further detail below, 

handle portion 120 may be integrally formed with tubular member 110. Alternatively, 

handle portion 120 may be releasably secured to tubular member 110, or may instead 

be securely affixed to tubular member 110. Tubular member 110 may be flexible, semi­

rigid, or rigid and may be constructed of metal, alloy, plastic, polymers, or any other 

suitable material. Distal end 110b of tubular member 110 is configured to slidingly 

receive a proximal end of snare portion 130.

[0028] Although the following description of the polyp removal device 100 will be 

described in the form of a snare-type device, the aspects of the present disclosure may 

be modified for used with alternative handle configurations, including a pistol grip style

7
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device, mechanically and/or remotely actuated handles, other suitable types of devices 

or handle arrangements. As one example, polyp removal device 100 may be 

incorporated as a pistol grip style laparoscopic device like some of the LigaSure™ 

tissue fusion devices sold by Valleylab of Boulder, CO.

[0029] Still referring to FIGS, 1-3, handle portion 120 of polyp removal device 100 

includes a base 122 coupled to proximal end 110a of tubular member 110, a connector 

shaft 124 extending through base 122, and a handle 126 operably coupled to a proximal 

end 124a of connector shaft 124. In one embodiment, base 122 of handle portion 120 

may be securely affixed to proximal end 110a of tubular member 110 using adhesive, 

bonding, mechanical fasteners, welding or other suitable methods. Alternatively, base 

122 may be releasably connected to tubular member 110 using mechanical fasteners, 

threaded engagement, friction fitting, bayonet connections, or the like. In this manner, 

snare portion 130 may be removed and replaced through proximal end 110a of tubular 

member 110. Base 122 of handle portion 120 may instead be integrally formed with 

proximal end 110a of tubular member 110. Handle 126 is configured for operable 

engagement by a user. Handle 126 may be knurled or may include a coating for 

facilitating engagement by a user.

[0030] Base 122 of handle portion 120 is further configured for operable 

engagement with a generator 10. Base 122 defines a connection port 122a for 

receiving an electrical cord 10a extending from generator 10. Electrical cord 10a 

extends from connection port 122a through base 122 and is operably coupled to first 

and second electrodes 134, 136 of snare portion 130. Electrical cord 10a may be

8
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directly coupled to first and second electrodes 134, 136. Alternatively, electrical cord 

10a may couple with a coupling member 123 mounted to shaft 124. In this manner, 

coupling member 123 electrically couples generator 10 with first and second electrodes 

134, 136 along shaft 124. Generator 10 may include any suitable generator configured 

to selectively provide energy to electrodes 134, 136. For example, radiofrequency 

energy, either monopolar or bipolar may be provided to electrodes 134, 136. In other 

embodiments, ultrasonic, microwave, or laser energy may be provided. Depending on 

the energy modality utilized, snare 130 and/or electrodes 134, 136 may have to be 

reconfigured in order the handle the different types of energy.

[0031] In an embodiment where radiofrequency energy is utilized, to increase

safety, bipolar radiofrequency energy is preferred because the energy will travel 

between first and second electrodes 134, 136 instead of between the snare 130 and 

some remote return pad. In one particular embodiment, generator 10 takes the form of 

a battery-powered generator that is integral with, or releasably coupled to, polyp 

removal device 100. In this example, electrical cord 10a is not needed. Generator 10 

may also be configured to monitor the electrical properties of the tissue maintained 

between first and second electrodes 134, 136 and signal to the clinician when 

conditions have been met that are suitable for sealing of tissue.

[0032] Still referring to FIGS. 1-3, connector shaft 124 includes an elongated 

tubular shaft including proximal and distal ends 124a, 124b. Proximal end 124a is 

configured for operable engagement with handle 126. Handle 126 may be securely 

affixed, releasable coupled, or integrally formed with proximal end 124a of connector

9
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shaft 124. Handle portion 120 may further include a stop member 128 positioned about 

connector shaft 124 between base 122 and handle 126. Stop member 128 prevents 

complete retraction of connector shaft 124 past base 122. Proximal end 124a may be 

configured to securely retain stop member 128, or instead, may include grooves or 

indents 128a for selectively positioning stop member 128 thereabout. In this manner, 

adjustment of stop member 128 reduces or increases the amount of extension of snare 

portion 130. Alternatively, stop member 128 may be configured to selectively engage 

distal end 124a of connector shaft 124 through the incorporation of a mechanical 

fastener or the like (not shown). Distal end 124b of connector shaft 124 is operably 

coupled to snare portion 130. Distal end 124b may be permanently coupled, releasably 

coupled or integrally formed with snare portion 130.

[0033] Snare portion 130 includes a snare 132 formed of a loop of rigid or semi­

rigid wire or flexible band. Snare 132 may be constructed of metal, polymer or other 

suitable material, in the illustrated embodiment, snare 132 is non-conductive; however,

snare 132 may be conductive or partially conductive. Coupled to snare 132 in any 

suitable manner near a distal end 130b of snare portion 130 are first and second 

electrodes 134, 136. As discussed above, first and second electrodes 134, 136 are 

electrically coupled to generator 10 to receive eiectrosurgical energy therefrom. First 

and second electrodes 134, 136, which may be of any suitable construction, each 

include at least a tissue contacting surface 134c, 136c. In some embodiments, first and 

second electrodes 134, 136 are each formed from a tissue contacting surface 134c, 

136c and an insulative body portion. Tissue contacting surfaces 134c, 136c may 

include any configuration suitable for treating tissue, including hatching, grooves and

10
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detents (not shown). In one embodiment, generator 10, first and second electrodes 

134, 136, and tissue contacting surfaces 134c, 136c, are all configured for sealing

tissue.

[0034] Positioned between first and second electrodes 134, 136 is a connection 

member 133. Distal ends 134b, 136b of first and second electrodes 134, 136, 

respectively, are coupled to connection member 133. First and second electrodes 134, 

136 and connection member 133 are configured such that in a first or extended position, 

proximal ends 134a, 136a of first and second electrodes 134, 136, respectively, are 

substantially spaced from one another. As will be discussed in further detail below, this 

configuration opens snare 132 to facilitate the looping of snare 132 over a polyp “P” 

(FIG. 6) and the positioning of first and second electrodes 134, 136 about stalk “S” of 

polyp “P”.

[0035] First and second electrodes 134, 136 and connection member 133 are 

further configured such that as proximal end 130a of snare portion 130 is retracted 

within distal end 110b of tubular member 110, proximal ends 134a, 136a of first and 

second electrodes 134, 136, respectively, are approximated towards each other, in the 

direction of arrows “A" (FIG. 1). In this manner, first and second electrodes 134, 136 

and connection member 133 act like a jaw assembly, thereby compressing stalk “S” of 

polyp “P” between first and second electrodes 134, 136. To prevent first and second 

electrodes 134, 136 from contacting one another, distal end 110b of tubular member 

110 may include a spacer member 138 through which snare 132 may extend. Spacer 

member 138 spans distal end 110b of tubular member 110 and includes a pair of

11
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apertures 138a through which snare 132 is received. Apertures 138a are spaced such 

that upon retraction of proximal end 130a of snare portion 130 within tubular member 

110, proximal end 134a, 136a of first and second electrodes 134, 136 are approximated 

towards one another. Apertures 138a are further configured to prevent first and second 

electrodes 134, 136 contacting one another. Release of proximal end 130a of snare 

portion 130 from within distal end 110b of tubular member 100 permits proximal ends 

134a, 136a of first and second electrodes 134, 136 to approximate away from one 

another and eventual return to their initial position.

[0036] In an alternative embodiment, one or both of first and second electrodes 

134, 136 may include one or more spacers 134d, 136d (FIG. 5) formed on respective 

proximal ends 134a, 136a. Spacers 134d, 136d are configured to prevent contact 

between first and second electrodes 134, 136.

[0037] Connection member 133 extends between first and second electrodes 

134, 136 and is configured to maintain distal ends 134b, 136b of first and second 

electrodes 134, 136, in a spaced relationship throughout the tissue excising procedure. 

As described above, in a first or extended position, proximal ends 134a, 136a of first 

and second electrodes 134, 136 are maintained in a substantially spaced apart 

relationship. This configuration facilitates positioning of snare 132, and first and second 

electrodes 134, 136 in particular, about stalk “S” of a polyp “P” (FIG. 6). Distal ends 

134b, 136b of first and second electrodes 134, 136 are coupled to connection member 

133 in a manner that permits pivoting, hinging, or flexing of first and second electrodes 

134, 136 relative to connection member 133 as snare 132 is constricted about stalk “S”

12
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of polyp “P”. First and second electrodes 134, 136 and/or connection member 133 may 

be formed of flexible material, or may instead include a hinge mechanism or any other 

suitable configuration capable of permitting first and second electrodes 134, 136 to 

pivot, hinge, or flex relative to connection member 133. In the event that proximal ends 

134a, 136a of first and second electrodes 134, 136 are approximated away from one 

another by the configuration of connection member 133, snare 132 may provide the 

spring force to maintain proximal ends 134a, 136a substantially spaced apart when 

polyp removal device 100 is in a first or extended position.

[0038] Connection member 133 further includes at least a first sharpened

surface 133a. First sharpened surface 133a is formed between distal ends 134b, 136b 

of first and second electrodes 134, 136 and may be configured to severe stalk “S” of 

polyp “P” after proper sealing of the tissue. In addition, or alternatively, the outer 

surface of connection member 133 may be sharpened to facilitate excising of polyp “P”.

[0039] Referring now to FIGS. 1-3 and 6-8, one embodiment of the operation of 

polyp removal device 100 will be described. Initially, distal end 110b of tubular member 

110 is inserted into a patient. As discussed above, introduction of polyp removal device 

100 may be accomplished through an endoscopic or laparoscopic port, or may be 

inserted transluminally through the mouth or anus. To facilitate insertion of tubular 

member 110 into the body, in one embodiment (FIG. 5), snare portion 130a is 

completely retracted within tubular member 110.

[0040] Once distal end 110b of tubular member 110 is positioned near a polyp 

“P” to be removed, snare portion 130 is extended distally by advancing handle 126 of

13
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handle portion 120 relative to base 122. The spring-like configuration between first and 

second electrodes 134, 136 and connection member 133 results in proximal ends 134a, 

136a of first and second electrodes 134, 136 approximating away from each other as 

handle 126 is advanced and proximal end 130a of snare portion 130 is released from 

tubular member 110. The separating of proximal ends 134a, 136a of first and second 

electrodes 134, 136 opens snare 132 and facilitates positioning of snare 132 about stalk 

“S" of polyp "P". Once snare 132 positioned such that stalk “S” is received between first 

and second electrodes 134, 136, handle 126 may be retracted or, in the alternative, 

tubular member 110 may be advanced to constrict snare 132 about stalk “S”. As 

proximal end 130a of snare portion 130 is received within distal end 110b of tubular 

member 110 through spacer member 138, proximal ends 134a, 136a of first and second 

electrodes 134 ,136 are approximated towards one another, thereby capturing stalk “S” 

of polyp "P” therebetween, Other methods of approximating first and second electrodes 

134, 136 towards one another are contemplated by the present invention. For example, 

another instrument separate from polyp removal device 100 may be utilized.

[0041] Continued retraction of snare portion 130 within tubular member 110 

causes first and second electrodes 134, 136 to compress stalk "S" of polyp "P”. Once 

the clinician is satisfied stalk “S” is sufficiently received between first and second 

electrodes 134, 136, generator 10 may be activated to treat the tissue between first and 

second electrodes 134, 136. Alternatively, and as discussed above, generator 10 may 

include a system for monitoring the electrical properties of the tissue between first and 

second electrodes 134, 136. Once a predetermined condition has been satisfied, 

preferably, a condition suitable to promote tissue sealing, generator 10 signals to the

14
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clinician that the tissue is ready to be sealed, at which point, generator 10 may 

automatically provide electrosurgical energy to tissue contacting surfaces 134c, 136c, or 

the clinician may activate generator 10 to provide the energy to seal the tissue. 

Electrosurgical energy is provided to tissue contacting surfaces 134c, 136c until the 

tissue of stalk “S” is properly sealed. Electrosurgical energy may be provided at a range 

of frequencies, over a variable duration, and may be continuous or intermittent, 

depending of the type of tissue being treated and the thickness of the tissue. 

Furthermore, the monitoring function may include for a signal to denote that the sealing 

is finished and that severing of the polyp HP” may take place.

[0042] In some embodiments, in order to effectively seal larger vessels (or tissue) 

two predominant mechanical parameters should be accurately controlled - the pressure 

applied to the vessel (tissue) and the gap distance between the electrodes - both of 

which are affected by the thickness of the sealed vessel. More particularly, accurate 

application of pressure may be important to oppose the walls of the vessel; to reduce 

the tissue impedance to a low enough value that allows enough electrosurgical energy 

through the tissue; to overcome the forces of expansion during tissue heating; and to 

contribute to the end tissue thickness, which is an indication of a good seal. It has 

been determined that a typical fused vessel wall is preferably between 0.001 and 0.006 

inches. Below this range, the seal may shred or tear and above this range the lumens 

may not be properly or effectively sealed.

[0043] With respect to smaller vessels, the pressure applied to the tissue tends to 

become less relevant, whereas the gap distance between the electrically conductive 

surfaces becomes more significant for effective sealing. In other words, the chances of
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the two electrically conductive surfaces touching during activation increases as vessels

become smaller.

[0044] As mentioned above, at least one electrode, e.g., 134, may include a stop 

member 134d that limits the movement of the two opposing electrodes 134, 136 relative 

to one another. Stop member 134d may extend from the tissue contacting surface 

134c a predetermined distance according to the specific material properties (e.g., 

compressive strength, thermal expansion, etc.) to yield a consistent and accurate gap 

distance “G” during sealing (Fig. 5). In one embodiment, the gap distance between 

opposing tissue contacting surfaces 134c, 136c during sealing ranges from about 0.001 

inches to about 0.006 inches and, preferably, between about 0.002 and about 0,003 

inches. The non-conductive stop members 134d, 136d may be molded onto electrodes 

134, 136 (e.g., overmolding, injection molding, etc.), stamped onto electrodes 134, 136 

or deposited (e.g., deposition) onto electrodes 134, 136. For example, one technique 

involves thermally spraying a ceramic material onto the surface of the electrodes 134, 

136 to form the stop members 134d, 136d, respectively. Several thermal spraying 

techniques are contemplated that involve depositing a broad range of heat resistant and 

insulative materials on various surfaces to create stop members 134d, 136d for 

controlling the gap distance between electrically conductive surfaces 134c, 136c.

[0045] It has also been found that the pressure range for assuring a consistent 

and effective seal may be between about 3 kg/cm2 to about 16 kg/cm2and, preferably, 

within a working range of 7 kg/cm2 to 13 kg/cm2. Manufacturing an instrument that is 

capable of providing a closure pressure within this working range has been shown, in
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some embodiments, to be effective for sealing arteries, tissues and other vascular

bundles.

[0046] As can be appreciated, controlling the compressive force between with 

first and second electrodes 134, 136 as snare portion 130 is retracted may facilitate and 

assure consistent, uniform and accurate closure pressure about the tissue within the 

desired working pressure range of about 3 kg/cm2 to about 16 kg/cm2 and, preferably, 

about 7 kg/cm2 to about 13 kg/cm2. By controlling the intensity, frequency and duration 

of the electrosurgical energy applied to the tissue, the user can either cauterize, 

coagulate/desiccate, seal and/or simply reduce or slow bleeding.

[0047] In one embodiment, by controlling the force applied to handle 126, the 

resulting tension in snare portion 130 may be adjusted, which, in turn, regulates the 

overall pressure between electrodes 134, 136 to within the above-identified desired 

sealing range. A sensor 125 may be employed to accomplish this purpose and may be 

mechanically coupled to handle portion 120 and/or snare portion 130. A visual or 

audible indicator (not shown) may be operably coupled to handle portion 120, snare 

portion 130 and/or sensor 125 to provide visual, audible or tactile feed back to the user 

to assure that the clamping pressure is within the desired range prior to activation of the

instrument.

[0048] Alternatively, handle portion 120 may incorporate a spring mechanism 

125a configured to prevent excessive force being applied to snare portion 130, thereby 

preventing overcompression of the tissue between first and second electrodes 134, 136. 

Spring mechanism 125a may include a compression spring (not shown) that deforms 

once the force applied to handle 126 exceeds the force necessary to accomplish
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effective sealing between first and second electrodes 134, 136. In an alternative 

embodiment, snare portion 130 may instead be advanced and retracted through the 

rotation of handle 126. In this manner, handle portion 120 may include a torque 

mechanism, e.g,, torque wrench or the like, (not shown) which is precisely set to 

measure the torque (rotational force) applied to snare portion 130 so the closure 

pressure between electrodes 134, 136 will fall within the desired pressure range.

[0049] Once the tissue of stalk HS” is sealed, handle 126 is partially advanced to 

extend a length of snare portion 130 from tubular member 110, thereby approximating 

proximal ends 134a, 136a of first and second electrodes, respectively, away from each 

other and exposing sealed stalk "S” to first sharpened surface 133a of connection 

member 133. While maintaining snare portion 130 relative to tubular member 110, 

tubular member 110 is retracted relative to polyp “P”, thereby causing the engagement 

of stalk “S” with first sharpened surface 133a of connection member 133. Continued 

retraction of tubular member 110 causes the complete severing of stalk “S" (see Fig. 9). 

[0050] When using polyp removal device 110, the likelihood of excessive 

bleeding is greatly reduced because the tissue is completely sealed prior to being cut. 

Using polyp removal device 110 further reduces the likelihood of creating an open 

wound that is susceptible to infection. In addition, the utilization of bipolar energy to 

seal a polyp or other tissue is safer than monopolar, e.g., because of less thermal and 

energy spread, thereby reducing the likelihood of perforations.

[0051] With reference now to FIG. 10, an alternative embodiment of the present 

disclosure is shown generally as polyp removal device 200. Polyp removal device 200 

is substantially similar to polyp removal device 100 and will, therefore, only be described
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as relates to the differences therebetween. Snare portion 230 includes first and second 

electrodes 234, 236 and a connection member 233. Extending between first and 

second electrodes 234, 236 and connection member 233 are extension members 235, 

237, respectively. Extension member 235, 237 permit first and second electrodes 234, 

236 to be spaced further apart from one another in a second or sealing condition. In 

this manner, polyp removal device 200 may be used to excise larger polyps having a 

larger stalk.

[0052] Various changes in form, detail and operation of the polyp removal 

devices of the present disclosure may be made without departing from the spirit and 

scope of the present disclosure.
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13 CLAIMS

1. A tissue removal system comprising:

a tubular member having proximal and distal ends;

a snare portion operably extending from the distal end of the tubular member and including 

first and second electrodes configured to treat tissue therebetween, the snare portion further 

including a cutting member having a sharpened surface positioned between the first and second 

electrodes for severing the treated tissue.

2. The tissue removal system of claim 1, further comprising a handle portion operatively 

coupled to the proximal end of the tubular member.

3. The tissue removal system of claim 2, wherein the handle portion is configured for 

operable engagement by a user.

4. The tissue removal system of claim 1, wherein the cutting member is configured to only 

cut when pulled in a proximal direction.

5. The tissue removal system of claim 1, wherein the tissue is a polyp and the first and second 

electrodes are configured to grasp a stalk of a polyp.

6. The tissue removal system of claim 2, wherein the first and second electrodes are hingedly 

attached to the cutting member.

7. The tissue removal system of claim 1, wherein the snare portion is configured to be 

retracted within the tubular member.

8. The tissue removal system of claim 1, wherein the first and second electrodes are each 

formed from a tissue contacting surface and an insulative body portion.

9. The tissue removal system of claim 1, further including an electrosurgical generator.

10. The tissue removal system of claim 9, wherein the first and second electrodes are 

electrically coupled to the electrosurgical generator and the generator is configured to deliver 

energy to the first and second electrodes in a bipolar manner.
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13 11. The tissue removal system of claim 1, wherein the distal end of the tubular member 

includes a spacer member for preventing the first and second electrodes from contacting one 

another.

12. The tissue removal system of claim 1, wherein at least one of the first and second 

electrodes includes a spacer member mounted thereon for preventing contact between the first 

and second electrodes.

13. A tissue removal system comprising: a generator configured to generate and deliver energy 

to a tissue removal device, the tissue removal device comprising:

a tubular member having proximal and distal ends;

a handle portion operatively extending from the proximal end of the tubular member; and 

a snare portion slidably supported within the tubular member and configured to extend

from the distal end of the tubular member, the snare portion including first and second electrodes 

operably mounted thereto for receiving energy from the generator for treating tissue 

therebetween;

a cutting member having a sharpened surface positioned between the first and second 

electrodes and configured to sever the treated tissue; and

wherein at least one of the first and second electrodes includes at least one spacer mounted 

thereon for preventing contact between the first and second electrodes.

14. The tissue removal device of claim 13, wherein the snare portion is formed from a non­

conductive material.

15. The tissue removal system of claim 13, wherein the energy is selected from the group 

consisting of radiofrequency, ultrasonic, microwave, and laser.
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