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(57) ABSTRACT 

Devices and methods for cutting and collecting a specimen 
from a mass of tissue. The device may include an integrated 
cut and collect assembly. The integrated cut and collect 
assembly includes a cutting portion and a collection portion 
that includes a ?exible membrane. The collection portion of 
the assembly is attached to the cutting portion thereof. The 
cutting portion is con?gured to cut the specimen from the 
mass of tissue and the collection portion is con?gured to 
collect the cut specimen and to encapsulate and isolate the 
cut specimen Within the membrane to enable its safe retrac 
tion from the mass of tissue. 
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METHODS AND DEVICES FOR CUTTING AND 
COLLECTING SOFT TISSUE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention pertains to the ?eld of soft 
tissue excisional devices and methods. In particular, the 
present invention relates to the ?eld of devices and methods 
for excising specimen from soft tissue, such as breast tissue, 
for example. 

[0003] 2. Description of the Related Art 

[0004] Breast cancer is a major threat and concern to 
Women. Early detection and treatment of suspicious or 
cancerous lesions in the breast has been shoWn to improve 
long-term survival of the patient. The trend is, therefore, to 
encourage Women not only to perform monthly self-breast 
examination and obtain a yearly breast examination by a 
quali?ed physician, but also to undergo annual screening 
mammography commencing at age 40. Mammography is 
the only screening modality available today that can detect 
small, nonpalpable lesions. These nonpalpable lesions may 
appear as opaque densities relative to normal breast paren 
chyma and fat or as clusters of microcalci?cations. 

[0005] The conventional method for diagnosing, localiZ 
ing and excising nonpalpable lesions detected by mammog 
raphy generally involves a time-consuming, multi-step pro 
cess. First, the patient goes to the radiology department 
Where the radiologist ?nds and localiZes the lesion either 
using mammography or ultrasound guidance. Once local 
iZed, a radio-opaque Wire is inserted into the breast. The 
distal end of the Wire may include a small hook or loop. 
Ideally, this is placed adjacent to the suspicious area to be 
biopsied. The patient is then transported to the operating 
room. Under general or local anesthesia, the surgeon per 
forms a procedure called a needle-localiZed breast biopsy. In 
the needle-localiZed breast biopsy, the surgeon, guided by 
the Wire previously placed in the patient’s breast, excises a 
mass of tissue around the distal end of the Wire. The 
specimen is sent to the radiology department Where a 
specimen radiograph is taken to con?rm that the suspicious 
lesion is contained Within the excised specimen. MeanWhile, 
the surgeon, patient, anesthesiologist and operating room 
staff, Wait in the operating room for con?rmation of that fact 
from the radiologist before the operation is completed. The 
suspicious lesion should ideally be excised in toto With a 
small margin or rim of normal breast tissue on all sides. 
Obtaining good margins of normal tissue is extremely 
dependent upon the skill and experience of the surgeon, and 
often an excessively large amount of normal breast tissue is 
removed to ensure that the lesion is located Within the 
specimen. This increases the risk of post-operative compli 
cations, including bleeding and permanent breast deformity. 
As 80% of breast biopsies today are benign, many Women 
unnecessarily suffer from permanent scarring and deformity 
from such benign breast biopsies. 

[0006] More recently, less invasive techniques have been 
developed to sample or biopsy the suspicious lesions to 
obtain a histological diagnosis. The simplest of the neWer 
techniques is to attempt visualiZation of the lesion by 
external ultrasound. If seen by external ultrasound, the 
lesion can be biopsied While being continuously visualiZed. 

Jan. 8, 2004 

This technique alloWs the physician to see the biopsy needle 
as it actually enters the lesion, thus ensuring that the correct 
area is sampled. Current sampling systems for use With 
external ultrasound guidance include a ?ne needle aspirate, 
core needle biopsy or vacuum-assisted biopsy devices. 

[0007] Another conventional technique localiZes the sus 
picious lesion using stereotactic digital mammography. The 
patient is placed prone on a special table that includes a hole 
to alloW the designated breast to dangle therethrough. The 
breast is compressed betWeen tWo mammography plates, 
Which stabiliZes the breast to be biopsied and alloWs the 
digital mammograms to be taken. At least tWo images are 
taken at tWo angular positions to obtain stereotactic vieWs. 
The x, y and Z coordinates targeting the lesion are calculated 
by a computer. The physician then aligns a special mechani 
cal stage mounted under the table that places the biopsy 
device into the breast to obtain the sample or samples. There 
are believed to be three methods available to biopsy lesions 
using a stereotactic table: (1) ?ne needle aspiration, (2) core 
needle biopsy and (3) vacuum-assisted core needle biopsy. 

[0008] Fine needle aspiration uses a small gauge needle, 
usually 20 to 25 gauge, to aspirate a small sample of cells 
from the lesion or suspicious area. The sample is smeared 
onto slides that are stained and examined by a cytopatholo 
gist. In this technique, individual cells in the smears are 
examined, and tissue architecture or histology is generally 
not preserved. Fine needle aspiration is also very dependent 
upon the skill and experience of the operator and can result 
in a high non-diagnostic rate (up to about 83%), due to 
inadequate sample collection or preparation. 

[0009] Core needle biopsy uses a larger siZe needle, usu 
ally 14 gauge to sample the lesion. Tissue architecture and 
histology are preserved With this method. A side-cutting 
device, consisting of an inner trough With an outer cutting 
cannula is attached to a spring-loaded device for a rapid 
semi-automated ?ring action. After the lesion is localiZed, 
local anesthetic is instilled and a small incision is made in 
the skin With a scalpel. The device enters the breast and the 
needle tip is guided into the breast up to the targeted lesion. 
The device is ?red. First, the inner cannula containing the 
trough rapidly penetrates the lesion. Immediately folloWing 
this, the outer cutting cannula rapidly advances over the 
inner cannula cutting a sample of tissue off in the trough. 
The Whole device is then removed and the sample retrieved. 
Multiple penetrations of the core needle through the breast 
and into the lesion are required to obtain an adequate 
sampling of the lesion. Over 10 samples have been recom 
mended by some. 

[0010] The vacuum-assisted breast biopsy system is a 
larger semi-automated side-cutting device. It is usually 11 
gauge in diameter and is more sophisticated than the core 
needle biopsy device. Multiple large samples can be 
obtained from the lesion Without having to reinsert the 
needle each time. Avacuum is added to suck the tissue into 
the trough. The rapid ?ring action of the spring-loaded core 
needle device is replaced With an oscillating outer cannula 
that cuts the breast tissue off in the trough. The physician 
controls the speed at Which the outer cannula advances over 
the trough and can rotate the alignment of the trough in a 
clockWise fashion to obtain multiple samples. 

[0011] If a ?ne needle aspirate, needle core biopsy or 
vacuum-assisted biopsy shoWs malignancy or a speci?c 
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benign diagnosis of atypical hyperplasia, then the patient 
needs to undergo another procedure, the traditional needle 
localiZed breast biopsy, to fully excise the area With an 
adequate margin of normal breast tissue. Sometimes the 
vacuum-assisted device removes the Whole targeted lesion. 
If this occurs, a small titanium clip should be placed in the 
biopsy ?eld. This clip marks the area if a needle-localiZed 
breast biopsy is subsequently required for the previously 
mentioned reasons. 

[0012] Another method of biopsying the suspicious lesion 
utiliZes a large end-cutting core device measuring 0.5 cm to 
2.0 cm in diameter. This also uses the stereotactic table for 
stabiliZation and localiZation. After the lesion coordinates 
are calculated and local anesthesia instilled, an incision large 
enough is permit entry of the bore is made at the entry site 
With a scalpel. The breast tissue is cored doWn to and past 
the lesion. Once the specimen is retrieved, the patient is 
turned onto her back and the surgeon cauteriZes bleeding 
vessels under direct vision. The incision, measuring 0.5 to 
larger than 2.0 cm is sutured closed. 

[0013] The stereotactic table requires aWkWard position 
ing of the patient and may be extremely uncomfortable. The 
Woman must lie prone during the entire procedure, Which 
may be impossible for some patients. In addition, the lesion 
to be biopsied must be in the center Working area of the 
mammography plates. This may be extremely dif?cult and 
uncomfortable for the patient if the lesion is very posterior 
near the chest Wall or high toWards the axilla. 

[0014] The Woman is subjected to increased radiation 
exposure as multiple radiographs are required throughout 
the course of the procedure to: (1) con?rm that the lesion is 
Within the Working area of the mammography plates, (2) 
obtain the stereotactic coordinates (at least tWo vieWs), (3) 
verify the positioning of the biopsy needle prior to obtaining 
tissue, and (4) verify that the lesion Was indeed sampled. If 
any dif?culty is encountered during the procedure, addi 
tional radiographic exposures are required to verify correc 
tion of the problem. 

[0015] Using the core needle biopsy or vacuum-assisted 
device, bleeding is controlled only by manual pressure. 
Bleeding is generally not an issue With ?ne needle aspira 
tion, but is a legitimate complication of the former tWo 
methods. Ecchymoses, breast edema and hematomas can 
occur. This causes increased post-procedural pain and delays 
healing. Rarely, the patient may require an emergency 
operation to control and evacuate a tense hematoma. 

[0016] Another major concern is the possibility of tumor 
dissemination. The core needle biopsy and vacuum-assisted 
devices both cut into the tumor and carve out multiple 
samples for examination. While cutting into the tumor, 
cancerous cells may be dislodged. Cutting across blood 
vessels at the same time may alloW the freed cancerous cells 
access to the blood stream, thus possibly seeding the tumor 
beyond its original locus. The long-term consequences of 
tumor seeding With the risk of blood borne metastases are 
unknoWn at this time, as the techniques are relatively neW. 
HoWever, documented instances of cancerous cells seeding 
locally into needle tracks exist. There are numerous reports 
of metastases groWing in needle tracks from previous biop 
sies of a cancerous mass. Most of these are from lung or liver 
cancers. HoWever, at least one case of mucinous carcinoma 
of the breast groWing in a needle track has been reported. 

Jan. 8, 2004 

The long-term consequences of neoplasm seeding into 
needle tracks are currently unknoWn, again because the 
techniques are relatively neW. Some recommend excision of 
the entire needle track, including the skin entry site, during 
the de?nitive surgical procedure for a diagnosed cancer, 
Whether it is a lumpectomy or a mastectomy. Others assume 
that With a lumpectomy, the post-operative radiation therapy 
Will destroy any displaced cancer cells in the needle track. 
With the trend toWards treating very small cancers only by 
excision and Without a post-excision course of radiation 
therapy, the risk of cancer cells metastasiZing and groWing 
in needle tracks is very real. 

[0017] The large core cutting device (0.5 cm to 2.0 cm) 
generally eliminates the risk of needle track seeding as it is 
designed to excise the lesion intact. A stereotactic table is 
required With the same inherent aWkWardness for the patient, 
as discussed above. Bleeding is controlled, albeit manually, 
requiring that the patient Wait until the end of the procedure 
to be turned over. Compression is used to stabiliZe the breast 
and localiZe the lesions. The breast, hoWever, may be 
torqued and distorted betWeen the compression plates such 
that When the plates are removed after the biopsy, the large 
core track left behind may not be straight, but actually 
tortuous. This can result in permanent breast deformity. 

[0018] The location of the insertion site into the breast is 
dictated by the positioning of the breast in the machine and 
not by the physician. The entry site is usually aWay from the 
cosmetically preferred nipple-areolar complex and is usually 
located on the more exposed areas of the breast. For the ?ne 
needle aspirate, core biopsy and vacuum-assisted devices, 
the incision is usually very small and the scar almost 
unappreciable. HoWever, in the case of the large core biopsy 
device (0.5 to 2.0 cm), a large incision is needed. Such a 
large incision often results in a non-aesthetically placed scar. 

[0019] The neWer conventional minimally invasive breast 
biopsy devices have improved in some Ways the ability to 
diagnose mammographically detected nonpalpable lesions. 
These devices give the patient a choice as to hoW she Wants 
the diagnosis to be made. Moreover, these devices are 
substantially less expensive than the older traditional needle 
localiZed breast biopsy. They are not, hoWever, the ?nal 
solution. Due to the above-discussed problems and risks 
associated With compression, needle-track seeding, blood 
borne metastases, bleeding, radiation exposure and aWk 
Wardness of the stereotactic table, more re?ned devices and 
methods are needed to resolve these issues. Also, the con 
ventional biopsy devices do not consider margins in their 
excisions and if cancer is diagnosed, the patient must 
undergo a needle-localiZed breast lumpectomy to ensure that 
adequate margins are removed around the cancer. Devices 
and methods, therefore, must address the problem of obtain 
ing adequate margins so that a second procedure is not 
required. Margins, moreover, cannot be assessed While the 
breast is being compressed. 

[0020] Commonly assigned US. Pat. No. 6,022,362 dis 
closes a novel approach to soft tissue excisional devices. As 
disclosed therein, the excisional device includes indepen 
dently actuable cutting and collection tools. As shoWn 
therein, the device may include a cutting tool attached near 
the distal tip of the device. At least a distal portion of the 
cutting tool is con?gured to selectively boW out of the 
WindoW and to retract Within the WindoW. One embodiment 
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of the device described in this patent also includes an 
independently actuable tissue collection device that is sepa 
rate from the cutting device and that is also externally 
attached near the distal end of the device. In this con?gu 
ration, the tissue collection device independently collects the 
tissue severed by the cutting tool as the excisional is rotated 
and the cutting tool is independently boWed. 

SUMMARY OF THE INVENTION 

[0021] According to an embodiment thereof, the present 
invention is a device for cutting and collecting a specimen 
from a mass of tissue. The device includes an integrated cut 
and collect assembly, the integrated cut and collect assembly 
including a cutting portion and a collection portion that 
includes a ?exible membrane, the collection portion being 
attached to the cutting portion. The cutting portion is con 
?gured to cut the specimen from the mass of tissue and the 
collection portion is con?gured to collect the cut specimen 
and to isolate the cut specimen Within the membrane. 

[0022] The device may further include a shaft and an 
actuator, the integrated cut and collect assembly being 
coupled to the shaft, the assembly being coupled to the 
actuator such that operation of the actuator causes a deploy 
ment of the integrated assembly from a retracted position at 
least partially Within the shaft to a selectable expanded 
position aWay from the shaft. The integrated cut and collect 
assembly may assume a boWed shape in the expanded 
position. The thin ?exible membrane may be con?gured to 
at least partially encapsulate the cut specimen. For example, 
the ?exible membrane may be con?gured to encapsulate at 
least 40% of the surface area of a specimen. The cutting 
portion may de?ne a cutting edge and a trailing edge and the 
collection portion of the integrated cut and collect assembly 
may extend from the trailing edge to the shaft. The thin 
?exible membrane portion may further include an inorganic 
elastomer. The integrated cut and collect assembly may 
further include an RF cutting portion. The cutting portion 
may be con?gured to be energiZed by an RF energy source. 

[0023] The ?exible membrane may be substantially non 
conductive in tissue and may further include an RF-resistant 
material. The ?exible membrane may include a polymeric 
material. The polymeric material may include an organic, 
inorganic or organic-inorganic polymer. For example, the 
polymeric material may include a silicone or silicone 
containing elastomer. The ?exible membrane may also 
include one or more of the folloWing materials: a teraph 
thalate, a tetra?uoroethylene, a polytetra?uoroethylene, a 
polyimid, a polyester, Kevlar® and/or M5® ?bers (a pro 
prietary rigid rod polymer manufactured by Magellan Sys 
tems International, LLC of Bethesda, Md.), for example. 
The ?exible membrane may have a laminar structure that 
may further include a reinforcing layer. There is preferably 
an intervening layer of silicone elastomer or silicone-con 
taining elastomer betWeen the point(s) of contact With the 
energiZed cutting portion and the reinforcing layer. The 
reinforcing layer should preferably have a higher tensile 
strength and/or greater tear resistance than the polymeric 
material (such as a silicone or silicone containing elastomer) 
of the membrane. The reinforcing layer may further include, 
for example, a polyester, a polyimid, a polyurethane, a 
polyolephin (such as a polyethylene, for example). The 
?exible membrane may be shaped like a bag and may be 
?uid-tight and/or semi-porous. Such a membrane 114, there 
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fore, is interposed betWeen the cut specimen and the sur 
rounding tissue, thereby physically isolating (by means of 
the continuous, homogeneous and ?uid tight membrane 114) 
the cut and collected specimen from the surrounding tissue. 

[0024] The actuator may be effective to simultaneously 
operate the cutting and the collection portions of the inte 
grated cut and collect assembly such that expansion of the 
cutting portion causes an expansion of the collection portion 
of the integrated cut and collect assembly. The integrated cut 
and collect assembly may be con?gured as a single loop that 
selectively expands and retracts upon operation of the actua 
tor. 

[0025] The cutting portion may further include a braided 
leading edge. The cutting portion may de?ne a braided 
metallic tube or a portion thereof. The collecting portion 
may be attached to the braided metallic tube. The cutting 
portion may further include a metallic braided cutter dis 
posed around a mandrel that supports the collection portion 
of the integrated cut and collect assembly. The collection 
portion may de?ne a ?exible membrane that may further 
include a locally thicker portion (e.g., bulbous portion) 
around Which the cutting portion may be crimped or other 
Wise attached. The cutting portion may further include ?rst 
and second metallic ribbons disposed so as to sandWich a 
portion of the ?exible membrane therebetWeen. The ?rst 
metallic ribbon may be attached to the second metallic 
ribbon through rivets, Welds and/or pins, for example. The 
cutting portion may further include a metallic ribbon and the 
?exible membrane may be seWn onto the metallic ribbon. 
The cutting portion may further include a ?at ?exible 
metallic ribbon that de?nes a plurality of WindoWs de?ning 
a centerline, and the ?at metallic ribbon may be bent at the 
centerline around a portion of the collection portion. The 
cutting portion may further include a ?rst ribbon and the thin 
?exible membrane may be attached to a second ribbon, both 
the ?rst and second ribbon being mechanically coupled to 
one another and to the actuator. The second ribbon may be 
coupled to an RF energy source. The second ribbon may be 
disposed so as to at least partially overlap the ?rst ribbon. 
The device may further include a mechanical coupling 
betWeen the ?rst and second ribbons. The cutting portion 
may have a generally cylindrical shape that de?nes an 
internal lumen in Which a ?rst part of the collection portion 
may be secured, a remaining part of the collection portion 
emerging from a slot de?ned in the cutting portion and being 
attached to the shaft. A ?exible mandrel may be disposed 
Within the internal lumen of the cutting portion, the ?rst part 
of the ?exible membrane being Wrapped around the man 
drel, a length of the mandrel being larger than a length of the 
slot. The device may further include an in?atable balloon 
disposed on and/or about the shaft. The in?atable balloon 
may be con?gured to be in?ated by a gas or a liquid. The 
in?atable balloon may be con?gured to be in?ated by a gas 
and/or a ?uid. The balloon may be con?gured to massage the 
mass of tissue by pulsating the in?ation of the balloon. Such 
massaging may aid in dispersing the anesthetic used during 
the excisional procedure. The in?atable balloon may be 
con?gured as a cooling sleeve and/or as a tissue expander. 
The in?atable balloon may be con?gured to stabiliZe the 
device When inserted in tissue, to seal the incision through 
Which the device is inserted, to provide hemostatis and/or to 
reduce capacitive coupling to reduce tissue heating. 
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[0026] The integrated cut and collect assembly may be 
single use and disposable. The shaft and the integrated cut 
and collect assembly may be single use and disposable, as 
may be the entire device itself. 

[0027] The membrane of the collection portion may be 
con?gured so as to enable the collected and isolated speci 
men to at least partially trail behind the device as the device 
is retracted from the mass of tissue. The cutting portion may 
further include a ?rst ribbon and the collecting portion may 
further include a second ribbon and a tube encircling at least 
a portion of the second ribbon, the thin ?exible membrane 
being attached to the tube and to an exterior surface of the 
device, both the ?rst and second ribbon being mechanically 
coupled to one another and to the actuator. The ?exible 
membrane may be attached to the collection portion by an 
adhesive, such as a cyanoacrylate, for example. The shaft 
may de?ne a trough in Which the integrated cut and collect 
assembly may at least partially retract. The trough may be 
con?gured to separate the integrated cut and collect assem 
bly from the tissue to be cut When the integrated assembly 
is in the retracted position. The trough may also be con?g 
ured to enable the cutting portion to become fully energiZed 
before coming into contact With the tissue to be cut. The 
trough may also be con?gured to reduce thermal damage to 
the tissue to be cut While the cutting portion is energiZing 
(While in the trough). The shaft may de?ne a trough and the 
membrane may be disposed over the trough and attached to 
the shaft. The cut and collect assembly may then be con 
?gured so as to stretch the membrane open and closed as the 
cut and collect assembly is expanded and retracted, respec 
tively. The cut and collect assembly may include a single 
ribbon that is split into a cutting portion and a collecting 
portion, the membrane being attached to the collecting 
portion and to the shaft. 

[0028] According to another embodiment thereof, the 
present invention is a method of cutting and isolating a 
specimen from a mass of tissue, comprising the steps of 
inserting an instrument that may include an integrated cut 
and collect assembly into the mass of tissue, the integrated 
cut and collect assembly including a cutting portion and a 
collection portion that may further include a thin ?exible 
membrane, the collection portion being attached to the 
cutting portion. The cutting portion may be con?gured to cut 
the specimen from the mass of tissue and the collection 
portion may be con?gured to collect the cut specimen from 
the mass of tissue and to isolate the cut specimen from the 
mass of tissue Within the membrane. The method also 
includes the steps of isolating the specimen from surround 
ing tissue by cutting the specimen from the mass of tissue 
With the cutting portion and collecting the cut specimen 
Within the ?exible membrane of the collecting portion. 

[0029] The isolating step may further include a step of 
draWing the ?exible membrane around the cut specimen. 
The ?exible membrane in the inserting and isolating steps 
may include a polymeric material (such as, for example, an 
organic, inorganic or organic-inorganic polymer). The mem 
brane may include a silicone or silicone-containing elas 
tomer. The membrane may also include a teraphthalate, a 
tetra?uoroethylene, a polytetra?uoroethylene, a polyimid, a 
polyester, a polyurethane, a polyolephin (such as polyeth 
ylene, for example), Kevlar® and/or M5® ?ber, for 
example. The ?exible membrane in the inserting and iso 
lating steps may be shaped like a bag (of a shape effective 
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to collect and isolate the cut specimen) and may be ?uid 
tight. The isolating step may further include a step of 
energiZing the cutting portion using an RF energy source. 
The isolating step may further include cutting a margin of 
healthy tissue around the specimen. The isolating step may 
preserve the tissue architecture of the cut, collected and 
isolated specimen. The instrument may de?ne a longitudinal 
axis and the isolating step may be carried out While rotating 
the instrument about the longitudinal axis. The isolating step 
may be carried out to physically isolate the specimen from 
surrounding tissue so that the cut and collected specimen 
does not contact the surrounding tissue from Which the 
specimen has been cut. The isolating step may be carried out 
With the collection portion of the integrated cut and collect 
assembly expanding to a siZe at least as large as a siZe of the 
specimen. The instrument de?nes a longitudinal axis and the 
inserting step may further include positioning the instrument 
such that the specimen to be cut is adjacent the cutting 
portion and the isolating step may be carried out by rotating 
the instrument about the longitudinal axis so that the cutting 
portion cuts the specimen and the isolating step collects and 
isolates the cut specimen Within the ?exible membrane. The 
instrument further may further include a shaft and an actua 
tor, the integrated cut and collect assembly being coupled to 
the shaft, the assembly being coupled to the actuator such 
that operation of the actuator causes a deployment of the 
integrated assembly from a retracted position at least par 
tially Within the shaft to a selectable expanded position aWay 
from the shaft. The isolating step may be initiated by acting 
upon the actuator to cause a simultaneous deployment of 
both the cutting and collecting portions of the integrated cut 
and collect assembly. The instrument further may further 
include an in?atable balloon disposed proximal to the inte 
grated cut and collect assembly and the method further may 
further include in?ating the balloon. The in?ating step may 
be carried after the inserting step. 

[0030] The present invention may also be vieWed as a 
device for cutting and collecting a specimen from a mass of 
tissue, comprising a shaft de?ning a proximal and a distal 
end; a Work assembly near the distal end of the shaft, the 
Work assembly being con?gured to cut the specimen from 
the mass of soft tissue and to isolate the cut specimen from 
surrounding tissue; a single actuator near the proximal end 
of the shaft, the single actuator being mechanically coupled 
to the Work assembly such that rotation of the device and 
operation of the single actuator is effective to cut, collect and 
isolate the specimen from the mass of tissue as the device is 
rotated. 

[0031] The device may de?ne a longitudinal axis and the 
actuator may be con?gured to, for example, selectively slide 
along the longitudinal axis to selectively deploy and retract 
the Work assembly, although other actuation mechanisms are 
possible. The Work assembly may be con?gured to be 
energiZed by an RF energy source. According to this 
embodiment, sliding the actuator toWard the distal end 
deploys the Work assembly and sliding the actuator in the 
proximal position retracts the Work assembly. The Work 
assembly may be con?gured so that the collected specimen 
is isolated from the mass of tissue When the actuator is slid 
in the proximal position and the Work element is retracted. 

[0032] According to another embodiment thereof, the 
present invention is also a method of collecting a tissue 
specimen from a mass of tissue, comprising the steps of 
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inserting a surgical instrument into the mass of tissue to a 
target location Within the mass of tissue, the instrument 
including a shaft and a Work assembly near a distal end of 
the shaft, the Work assembly being con?gured to controlla 
bly cut the specimen from the mass of soft tissue and to 
isolate the cut specimen from the mass of tissue Within a 
tissue isolator; controlling the Work assembly of the surgical 
instrument to cut and isolate the specimen, and retracting the 
instrument from the mass of tissue While the specimen is 
isolated Within the tissue isolator at least partially trails the 
distal end of the shaft. 

[0033] The method may further include a step of making 
an incision into the mass of tissue prior to the inserting step, 
the instrument creating an insertion path de?ned betWeen the 
incision and the target location and the isolated specimen 
trails the distal end of the shaft Within the insertion path 
during the retracting step. A step of making an incision into 
the mass of tissue prior to the inserting step may be carried 
out. The incision making step makes an incision that may be 
only as large as needed to enable insertion of the distal end 
of the shaft into the mass of tissue. The retracting step 
retracts the isolated specimen from the tissue mass Without 
substantially enlarging the incision. 

[0034] The present invention is also a surgical instrument 
for retrieving a tissue specimen from a mass of tissue, 
comprising a shaft de?ning a proximal and a distal end, and 
a Work assembly coupled to the shaft near the distal end 
thereof, the Work assembly including a tissue cutting portion 
con?gured to cut the tissue specimen from the mass of 
tissue; a tissue collection portion that may further include a 
membrane, the membrane being con?gured to encapsulate 
and isolate the cut specimen from the mass of tissue and to 
being adapted to stretch to enable the encapsulated specimen 
to at least partially trail the distal end of the shaft as the 
surgical instrument is retracted from the mass of tissue. 

[0035] The tissue cutting portion may be con?gured to be 
energiZed With RF energy and the membrane may include an 
RF resistant material (e.g., a material that resists the tem 
perature of the RF-energiZed cutting portion). The mem 
brane may include a polymeric material. The membrane may 
include an organic, inorganic or organic-inorganic polymer 
such as a silicone elastomer or a silicone-containing elas 
tomer. The membrane may also include a teraphthalate, a 
tetra?uoroethylene, a polytetra?uoroethylene, a polyimid, a 
polyester, a polyurethane, a polyolephin (such as a polyeth 
ylene, for example), Kevlar® and/or M5® ?ber, for 
example. The tissue collection portion may be selectably 
expandable and retractable (in a radial direction, for 
example) relative to the shaft. The tissue cutting portion may 
be selectably expandable and retractable in a radial direction 
relative to the shaft. The membrane may have a laminar 
structure that may further include a reinforcing layer. The 
membrane may be shaped like a bag, Which may be ?uid 
tight, non-porous or semi-porous. The membrane may also 
include a Woven and coated layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] For a further understanding of the objects and 
advantages of the present invention, reference should be 
made to the folloWing detailed description, taken in con 
junction With the accompanying ?gures, in Which: 

[0037] FIG. 1A is perspective vieW of an excisional 
device according to an embodiment of the present invention. 
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[0038] FIG. 1B is a partial enlarged vieW of the excisional 
device of FIG. 1A, in Which the integrated cut and collect 
assembly thereof is in an expanded con?guration. 

[0039] FIG. 2A is a cross-sectional side vieW of an 
excisional device according to an embodiment of the present 
invention. 

[0040] FIG. 2B is a perspective vieW of a portion of the 
integrated cut and collect assembly of FIG. 2A. 

[0041] FIG. 2C is a perspective vieW of the collection 
portion of the integrated cut and collect assembly, shoWing 
the manner in Which the ?exible membrane may be attached 
to the assembly and the outer surface of the shaft of the 
present excisional device, according to an embodiment of 
the present invention. 

[0042] FIG. 2D is a perspective vieW of a shaft of the 
present excisional device, shoWing further aspects of the 
present invention. 

[0043] FIG. 3 is a perspective vieW of an excisional 
device according to an embodiment of the present invention, 
With the integrated cut and collect assembly in the retracted 
position. 

[0044] FIG. 4 shoWs the excisional device of FIG. 3, With 
the integrated cut and collect assembly in an expanded 
position. 

[0045] FIG. 5 shoWs the excisional device of FIG. 3, With 
the integrated cut and collect assembly in a fully expanded 
position. 

[0046] FIG. 6 shoWs an exemplary con?guration of the 
integrated cut and collect assembly of the present invention, 
detailing the manner in Which the collecting portion may be 
attached to the cutting portion of the integrated cut and 
collect assembly. 

[0047] FIG. 7 shoWs another exemplary con?guration of 
the integrated cut and collect assembly of the present 
invention. 

[0048] FIG. 8A shoWs yet another exemplary con?gura 
tion of the integrated cut and collect assembly of the present 
invention, detailing the manner in Which the collecting 
portion may be attached to the cutting portion of the inte 
grated cut and collect assembly. 

[0049] FIG. 8B shoWs still another exemplary con?gura 
tion of the integrated cut and collect assembly of the present 
invention, detailing the manner in Which the collecting 
portion may be attached to the cutting portion of the inte 
grated cut and collect assembly. 

[0050] FIG. 8C shoWs a perspective and a cross sectional 
vieW of still another exemplary con?guration of the inte 
grated cut and collect assembly of the present invention. 

[0051] FIG. 8D shoWs yet another exemplary con?gura 
tion of the integrated cut and collect assembly of the present 
invention, detailing the manner in Which the collecting 
portion may be attached to the cutting portion of the inte 
grated cut and collect assembly. 

[0052] FIG. 8E shoWs a still further exemplary con?gu 
ration of the integrated cut and collect assembly of the 
present invention. 
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[0053] FIG. 9 illustrates aspects of the present method for 
cutting and collecting a tissue specimen from a mass of 
tissue, according to an embodiment of the present invention. 

[0054] FIG. 10 illustrates further aspects of the present 
method for cutting and collecting a tissue specimen from a 
mass of tissue, according to an embodiment of the present 
invention. 

[0055] FIG. 11 illustrates still further aspects of the 
present method for cutting and collecting a tissue specimen 
from a mass of tissue, according to an embodiment of the 
present invention. 

[0056] FIG. 12 illustrates further aspects of the present 
method for cutting and collecting a tissue specimen from a 
mass of tissue, according to an embodiment of the present 
invention. 

[0057] FIG. 13 illustrates further aspects of the present 
method for cutting and collecting a tissue specimen from a 
mass of tissue, according to an embodiment of the present 
invention. 

[0058] FIG. 14 illustrates further aspects of the present 
method for cutting and collecting a tissue specimen from a 
mass of tissue, according to an embodiment of the present 
invention in Which the collected and isolated (encapsulated) 
tissue specimen trails the distal tip of the excisional device 
as it is retracted from the tissue. 

[0059] FIG. 15 illustrates further aspects of the present 
method for cutting and collecting a tissue specimen from a 
mass of tissue, according to another embodiment of the 
present invention in Which the collected and isolated tissue 
specimen trails the distal end of the excisional device as it 
is retracted from the tissue. 

[0060] FIG. 16 illustrates still further aspects of the 
present method for cutting and collecting a tissue specimen 
from a mass of tissue, in Which the excisional device 
containing the tissue specimen has been fully removed from 
the tissue mass from Which the specimen Was cut, collected 
and isolated. 

DESCRIPTION OF THE INVENTION 

[0061] FIG. 1A is a perspective vieW of an excisional 
device according to an embodiment of the present invention. 
As shoWn, the excisional device 100 includes a proximal 
section 102 that may be con?gured to ?t the physician’s 
hand. Extending from the proximal section 102 is a shaft 104 
that may be terminated by a distal tip 106. HoWever, an 
introducer may be used for the initial incision, Whereupon 
the tip 106 may be omitted from the device 100. The distal 
tip 106 is con?gured so as to easily penetrate a mass of 
tissue, and may feature curvilinear cutting surfaces (best 
seen in FIG. 1B). The distal tip 106 may be con?gured to be 
energiZed by a radio frequency (RF) energy source, supplied 
via the electrical cord 122. HoWever, the distal tip 106 need 
not be energiZed, as the sharpness of the cutting surfaces of 
the distal tip 106 is generally sufficient to easily penetrate the 
tissue to the target excision site. The distal tip 106 may be 
con?gured to be retractable and extendable, so as to reduce 
trauma, as disclosed in commonly assigned US. patent 
application Ser. No. 10/xxx,xxx, ?led on xxxxx, attorney 
docket number RUB15814, the disclosure of Which is incor 
porated herein in its entirety. An integrated cut and collect 
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assembly 108 is mounted near the distal tip 106 or near the 
distal most portion of the shaft 104. According to the present 
invention, the integrated cutting and collection assembly 
108 is con?gured to cut a tissue specimen (a piece of tissue 
or a lesion) from the mass of tissue (such as, for example, 
breast tissue), to collect the cut specimen and to isolate the 
cut specimen from the surrounding tissue by, for example, 
encapsulating the same Within a ?exible bag-shaped mem 
brane. Although the present invention ?nds advantageous 
utility in terms of excisional procedures on the female 
breast, it is understood that the present invention is not 
limited thereto. Indeed, the present methods and devices 
may be advantageously employed and deployed Within most 
any mass of soft tissue. Moreover, although the present 
excisional device described and shoWn herein is presented as 
a hand held excisional device, it is to be understood that the 
proximal section 102 may be suitably modi?ed to ?t Within 
a stereotactic unit for automated, semi-automated or manual 
operation. 
[0062] According to the present invention, the integrated 
cut and collect assembly 108 includes a cutting portion and 
a collection portion that includes a ?exible membrane 114. 
The collection portion of integrated cut and collect assembly 
108 is attached to the cutting portion. As shoWn most clearly 
in FIG. 1B, the collection portion may be attached to the 
cutting portion, according to an embodiment of the present 
invention, by a small ring member 124 encircling both the 
cutting portion and part of the collecting portion so as to 
insure that the cutting and collection portions of the inte 
grated cut and collect assembly 108 move together. As noted 
above, the cutting portion is con?gured to cut the specimen 
from the mass of tissue and the collection portion is con 
?gured to collect the cut specimen and to isolate the cut 
specimen from surrounding tissue. This isolation from sur 
rounding tissue, according to the present invention, is car 
ried out by a ?exible membrane 114 that forms a part of the 
collecting portion of the integrated cut and collect assembly 
108, as described in detail beloW. 

[0063] The integrated cut and collect assembly 108 may 
be mechanically coupled to an actuator 112 such that opera 
tion of the actuator 112 causes a deployment of the inte 
grated cut and collect assembly 108 from the retracted 
position shoWn in FIG. 1A in Which the integrated cut and 
collect assembly 108 is at least partially retracted Within a 
trough 120 de?ned Within the shaft 104 to a selectable 
expanded position aWay from the shaft 104, as shoWn in 
FIG. 1B. For example, by pushing the actuator 112 in the 
distal direction (i.e., toWard the distal tip 106), the integrated 
cut and collect assembly 108 transitions from the retracted 
position shoWn in FIG. 1A to a selectable variable expanded 
position illustrated in FIG. 1B in Which the integrated cut 
and collect assembly 108 boWs out radially relative to the 
longitudinal axis of the shaft 104 (i.e., in the direction of 
arroW 110 in FIG. 1A). The degree of boWing (expansion) 
of the integrated cut and collect assembly 108 depends upon 
the travel imposed upon the actuator 112 by the physician. 
In this manner, the physician may match the degree of 
expansion of the integrated cut and collect assembly 108 to 
the siZe of the targeted lesion or the siZe of the desired 
specimen Within the mass of tissue. The degree of expansion 
may be varied at Will during the excisional procedure by 
means of direct observation by means of ultrasound or some 
other imaging or guidance modality disposed Within the 
shaft 104 or external to the device 100. 
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[0064] The cutting portion may include a ribbon 116 that 
is pushed out of the trough 120 to assume the boWed shape 
of FIG. 1B. The ribbon may be energized by an RF energy 
source so as to ef?ciently cut the specimen from the mass of 
tissue. A standard, off the shelf and Widely available RF 
generator, such as a ValleyLab Force FX Generator from 
ValleyLab of Boulder, Colo. may advantageously be used to 
energiZe the cutting portion of the integrated cut and collect 
assembly 108 of the present invention, although other RF 
generators may also be employed to energiZe the cutting 
portion of the integrated cut and collect assembly 108 and/or 
the tip 106 described herein. As the excisional device is 
rotated during the cutting of the specimen, the ribbon 116 of 
the cutting portion preferably forms the leading edge of the 
integrated cut and collect assembly 108. The collecting 
portion of the integrated cut and collect assembly 108 may 
also include a ribbon that is mechanically coupled to the 
cutting portion thereof, shoWn in FIG. 1B at reference 
numeral 118. The ribbon 118 of the collecting portion may 
at least partially overlap the ribbon 116 of the cutting 
portion. Attached to the collecting ribbon 118 and/or to the 
ribbon 116 of the cutting portion is a ?exible membrane 114, 
Which serves to collect and to isolate the collected specimen 
by draWing over the cut specimen and encapsulating same. 
The ?exible membrane 114 may be shaped as a bag (a 
container that is closed on all sides except a selectively 
openable and closable opening) Whose opening may be 
attached to both the shaft 104 and the collecting ribbon 118 
and/or the ribbon 116 of the cutting portion of the integrated 
cut and collect assembly 108. Although the embodiment of 
the present invention shoWn in FIGS. 1A and 1B includes 
a cutting ribbon 116 and a collecting ribbon 118, both 
ribbons are expanded and retracted substantially simulta 
neously as they are mechanically coupled to one another to 
form the integrated cut and collect assembly 108, a single 
mechanical expandable and retractable loop. Alternatively, 
only a single ribbon may be present and the ?exible mem 
brane attached directly to such single ribbon, as detailed 
herein beloW. By virtue of this con?guration, When the 
integrated cut and collect assembly 108 is in the expanded 
position (FIG. 1B), the bag is in an open con?guration in 
Which the tissue cut by the cutting portion is received and 
collected in the bag formed by the ?exible membrane 114 as 
the device is rotated. HoWever, When the integrated cut and 
collect assembly 108 is in the retracted position (FIG. 1A), 
the opening of the bag formed by the ?exible membrane 114 
is pinched shut or substantially shut, thereby trapping and 
encapsulating the collected specimen therein and isolating 
(or substantially isolating) the collected specimen from the 
surrounding tissue. 

[0065] FIG. 2A is a cross-sectional side vieW of an 
excisional device according to an embodiment of the present 
invention. As shoWn, the actuator 112 may be mechanically 
coupled to the integrated cut and collect assembly 108 so 
that When the actuator is pushed in the proximal direction, 
the integrated cut and collect assembly 108 retracts Within 
the trough 120 de?ned Within the shaft 104. Conversely, 
When the actuator 112 is pushed in the distal direction, the 
integrated cut and collect assembly 108 is pushed out of the 
trough 120 and expands out of the trough 120 to assume the 
boWed shape shoWn in FIG. 2A. The ribbon or ribbons of 
the integrated cut and collect assembly 108 may extend back 
to the actuator 112 through a ?rst lumen 204 de?ned Within 
the shaft 104 and may be attached to the actuator 112 to 
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thereby enable movement of the actuator 112 to expand and 
retract the integrated cut and collect assembly 108. Alter 
natively, the ribbon 118 of the collecting portion of the 
integrated cut and collect assembly 108 may only extend a 
fraction of the length of the cutting ribbon 116. HoWever, as 
the tWo ribbons are mechanically coupled to one another, 
expansion of the cutting ribbon 116 causes the simultaneous 
expansion of the collecting ribbon 118 Without the collecting 
ribbon 118 being directly attached to the actuator 112. 

[0066] Asecond lumen 206 may also be de?ned Within the 
shaft 104. The second lumen 206 may be used, for example, 
to evacuate smoke and/or bodily ?uids from the excision site 
Within the mass of tissue. Alternatively the second lumen 
206 de?ned Within the shaft 104 may be used to deliver a 
pharmaceutical agent to the excisional site, such as, for 
example, an anesthetic, an analgesic and/or some other 
agent. Other uses may be found for such lumen. An in?at 
able balloon 208 may be coupled to the shaft 104. The 
balloon 208 may be in?ated With, for example, a gas (air, an 
inert gas or carbon dioxide, for example) or a ?uid such as 
saline. The balloon may serve several functions. For 
example, the balloon 208 may be con?gured to massage the 
mass of tissue by pulsating the in?ation of the balloon, may 
be con?gured as a cooling sleeve, may be con?gured as a 
tissue expander, may be con?gured to stabiliZe the device 
When inserted in tissue, may be con?gured to seal the 
incision through Which the device is inserted, to provide 
hemostatis, and/or to reduce capacitive coupling to reduce 
tissue heating. The balloon 208 may be in?ated from a 
lumen de?ned Within the excisional device and supplied to 
the device via a suitable port de?ned in the proximal end of 
the device. The actuator 112 may de?ne one or more 
protrusions 212 and an interior surface of the device may 
include corresponding crenelations that are collectively and 
cooperatively con?gured to provide a number of set stops to 
the actuator 112 along its travel path and optionally a tactile 
feedback for the physician, Who can set the integrated cut 
and collect assembly 108 to predetermined degrees of 
expansion Without looking at the device during the exci 
sional procedure. Indeed, during the procedure, as the phy 
sician expands the integrated cut and collect assembly 108, 
he or she Will feel periodic increases in resistance folloWed 
by a tactile and/or audible release as the protrusions 212 slip 
into the crenelations 210. 

[0067] FIG. 2B is a perspective vieW of a detail of the 
integrated cut and collect assembly 108 of FIG. 2A. Accord 
ing to this embodiment, the cutting ribbon includes a ?rst 
cutter ribbon 116A and a second cutter ribbon 116B that may 
be Welded (or otherWise attached) to the ?rst cutter ribbon 
116A, as shoWn by Weld 252. Together, the ?rst cutter ribbon 
116A and the second cutter ribbon 116B constitute the 
leading (and cutting) edge of the integrated cut and collect 
assembly 108. Behind this leading edge is the collecting 
portion of the integrated cut and collect assembly 108. 
Speci?cally, behind the leading edge of the cutting portion 
is disposed the ribbon 118 to Which the ?exible membrane 
114 is attached. The ribbon 118 to Which the ?exible 
membrane 114 is attached may also be Welded (or otherWise 
attached) to the ?rst cutter ribbon 116A, as also shoWn at 
252. The ?rst ribbon 116A may be relatively Wider than the 
second ribbon 116B, so as to completely overlap both the 
second ribbon 116B and the ribbon 118 to Which the ?exible 
membrane 114 is attached. This gives the integrated cut and 
collect assembly 108 necessary rigidity, While alloWing the 
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second ribbon 116B and the ribbon 118 to be reduced in size, 
thereby reducing space and bulk. The three ribbons 116A, 
116B and 118 are preferably kept at a voltage equipotential, 
so as to decrease the possibility of arcing When RF poWer is 
applied to the integrated cut and collect assembly 108. 
According to an advantageous embodiment of the present 
invention, only the ?rst ribbon 116A need be coupled to the 
actuator 112. As the second ribbon 116B and the ribbon 118 
are mechanically coupled to the ?rst ribbon 116A, they Will 
move in unison With the ?rst ribbon 116A as the actuator 112 
is moved by the physician or the stereotactic unit to Which 
the device 100 may be coupled. 

[0068] FIG. 2C is a perspective vieW of the collection 
portion of the integrated cut and collect assembly, shoWing 
the manner in Which the ?exible membrane 114 may be 
attached Within the assembly 108 and to the outer surface of 
the shaft 104 of the present excisional device 100, according 
to an embodiment of the present invention. As shoWn 
therein, the ?exible membrane 114 may include a lumen 
forming portion 224 through Which the ribbon 118 (see FIG. 
2B) is inserted, to provide rigidity to the mouth or opening 
222 of the collecting portion of the integrated cut and collect 
assembly 108. The ribbon 118 is attached to the cutting 
ribbon 116 (116A, 116B) so as to expand and retract 
thereWith under the action of the actuator 112. The ?exible 
membrane 114 also includes a shaft attachment tab 220, 
Which is con?gured to attach the ?exible membrane 114 to 
the shaft 104 of the present excisional device. For example, 
the shaft attachment tab 220 may be attached to the shaft 104 
through a mechanically and biologically appropriate adhe 
sive. The remainder of the ?exible membrane 114 may be 
shaped as a bag, the opening or mouth 222 thereof being 
delimited by the shaft attachment tab 220 and the lumen 
forming portion 225 through Which the ribbon 118 runs. 
Therefore, When the actuator 112 causes the integrated cut 
and collect assembly 108 to expand, the opening 222 of the 
integrated cut and collect assembly 108 is opened and When 
the actuator 112 causes the integrated cut and collect assem 
bly 108 to retract at least partially Within the shaft 104, the 
mouth 222 of the bag formed by the ?exible membrane 114 
closes, effectively encapsulating and isolating Whatever tis 
sue, specimen or lesion has been cut and collected therein. 
The tissue is isolated, as the lumen forming portion 224, 
When the integrated cut and collect assembly 108 is in the 
retracted state, may be pressed against the shaft 104, thereby 
interposing a layer of the ?exible membrane 114 betWeen 
the collected tissue and the surrounding tissue. 

[0069] As an alternative, the ?exible membrane 114 may 
be attached to an exterior surface of the device 100 and to 
a tube de?ning a lumen running at least a portion of the 
length of the second ribbon 118. The ?exible membrane may 
be attached thereto by means of an adhesive, for example. 
Other means and structures for attaching the ?exible mem 
brane 114 to the cutting portion of the integrated cut and 
collect assembly 108 are disclosed herein beloW. 

[0070] FIG. 2D is a perspective vieW of a shaft 104 of the 
present excisional device, shoWing further aspects thereof. 
As shoWn therein, the shaft 104 de?nes a trough 120 near the 
distal end thereof. Preferably, the trough 120 includes a 
ledge portion 121 that is cut out of the shaft 104. The ledge 
121 alloWs additional room to accommodate the membrane 
114 When the integrated cut and collect assembly 108 
retracts Within the trough 120. The ledge 121 Within the 
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trough 120 enables the integrated cut and collect assembly 
108 to more fully retract Within the trough 120 than Would 
otherWise be possible Without the ledge 121 by providing 
additional space for the membrane 114. Without the ledge 
121, the bulk of the membrane 114 could hamper the full 
retraction of the integrated cut and collect assembly 108 into 
the trough 120. The integrated cut and collect assembly 108 
is preferably at least partially retracted Within the trough 120 
When the cutting portion thereof is ?rst energiZed, prior to 
initiating cutting of tissue. This separates the tissue to be cut 
from the cutting portion of the integrated cut and collect 
assembly 108 until the assembly has been suf?ciently ener 
giZed to ef?ciently cut through the tissue. The trough 120 is 
also instrumental is alloWing the present excisional device to 
utiliZe a standard RF generator (e.g., one that does not rely 
upon feedback from an impedance sensor or the like to vary 
the applied poWer), such as the ValleyLab Force FX Gen 
erator discussed above. Keeping the integrated cut and 
collect assembly 108 at least partially retracted Within the 
trough 120 also prevents excessive thermally-induced tissue 
damage, as all or most of the surface area of the cutting 
portion of the integrated cut and collect assembly 108 is kept 
aWay from the tissue until the cutting portion is fully 
energiZed (i.e., until the current density at the cutting portion 
of the integrated cut and collect assembly 108 is suf?cient to 
initiate and maintain arcing). Other means and structures for 
that ?nd utility in enabling the RF cutting portion of the 
integrated cut and collect assembly 108 are disclosed in 
commonly assigned and co-pending US. application Ser. 
No. 09/xxx,xxx ?led on xx/xx/xx, the disclosure of Which is 
hereby incorporated herein in its entirety. 

[0071] FIGS. 3-5 collectively shoW the operation of inte 
grated cut and collect assembly of the present excisional 
device. As shoWn in FIG. 3, the actuator 112 is in its 
proximal most position and the integrated cut and collect 
assembly 108 mechanically coupled thereto is in the sub 
stantially retracted position Wherein both the cutting and 
collecting portions thereof are at least partially retracted 
Within through 120 de?ned Within the shaft 104. The ?exible 
membrane 114 of the collecting portion may initially be 
folded, (at least partially) stoWed in the trough 120 de?ned 
Within the shaft 104, or simply loose. As the membrane 114 
is preferably thin, smooth and ?exible, it does not signi? 
cantly hamper the insertion of the instrument as it penetrates 
the tissue mass. As shoWn in FIG. 4, sliding the actuator 112 
in the proximal direction causes the integrated cut and 
collect assembly 108 to expand in the direction shoWn by 
arroW 110. This expansion causes the cutting portion of the 
assembly 108 to boW radially out from the shaft 104 and the 
deployment of the ?exible membrane 114 of the collecting 
portion. As the ?exible membrane 114 is attached both to the 
outer surface of the shaft 104 and to the integrated cut and 
collect assembly 108, expansion of the integrated cut and 
collect assembly 108 opens the mouth of the bag shaped 
?exible membrane 114 and retraction thereof (FIG. 3) 
closes the mouth thereof. FIG. 4 shoWs the device 100 in a 
con?guration Wherein the actuator 112 is engaged to its 
distal most position and the integrated cut and collect 
assembly 108 is fully expanded. By varying the position of 
the actuator 112, the physician may achieve a ?ned grained 
control over the deployment of the integrated cut and collect 
assembly 108 to suit even an irregularly-shaped and siZed 
specimen or lesion to be cut, collected, isolated and 
retrieved. 
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[0072] The integrated cut and collect assembly 108, 
according to the present invention, may include one or more 
mechanically coupled ribbons or Wires. For example, the 
device 100 may include a ?rst ribbon 116 of the cutting 
portion and a second ribbon 118 to Which the ?exible 
membrane 114 is attached. Alternatively, the ?exible mem 
brane 114 may be attached to a trailing edge of the ribbon 
116 of the cutting portion of the integrated cut and collect 
assembly 108. In such an embodiment, the integrated cut 
and collect assembly 108 does not include separate but 
mechanically coupled cutting and collecting portions, but 
instead includes only a single ribbon 116 or other (RF) 
cutting element to Which the ?exible membrane 114 is 
attached. Other methods and means of attaching the ?exible 
membrane to the cutting portion are disclosed hereunder. 
Such methods and means may draW upon the physical 
mechanical structure of the cutting portion, the collecting 
portion, the ribbon 116 and/or 118 and the material of the 
?exible membrane 114. 

[0073] FIG. 6 shoWs an exemplary con?guration of the 
integrated cut and collect assembly of the present invention, 
detailing one possible manner in Which the collecting por 
tion may be attached to the cutting portion of the integrated 
cut and collect assembly 108. As shoWn therein, the inte 
grated cut and collect assembly 108 may include only a 
single ribbon 116. This single ribbon 116 forms the cutting 
portion of the assembly 108. According to this embodiment, 
the ribbon 116 may be con?gured as a ?exible tube With a 
longitudinal slit 606 through Which the ?exible membrane 
114 emerges. The ?exible membrane 114, according to this 
embodiment, may include a locally thicker (bulbous, for 
example) portion 602 that is disposed Within the interior 
lumen 608 de?ned by the tube-shaped ribbon 116. The slit 
606 is oriented such that the ?exible membrane 114 extends 
out of the trailing edge 612 of the ribbon 116. As the ribbon 
116 is expanded and energiZed and the excisional device 100 
rotated, the leading edge 610 of the ribbon 116 cuts through 
the tissue, While the ?exible membrane 114 is deployed and 
trails behind, collecting, isolating and encapsulating the cut 
tissue. The ribbon 116 need not be shaped as a tube, but may 
assume any shape that ef?ciently cuts through the tissue and 
secures the ?exible membrane 114 thereto. Moreover, the 
ribbon need not completely encircle the locally thicker 
portion 602 of the ?exible membrane 114. The ribbon 116 
may be advantageously formed of a conductive and resilient 
material such as stainless steel, titanium, tungsten or a shape 
memory metal, such as a nickel titanium alloy sold under the 
name of Nitinol®, for example. 

[0074] As an alternative to the solid ribbon 116, the cutting 
portion of the integrated cut and collect assembly 108 may 
include or be formed of a plurality of Wires or ribbons 
braided in such a manner as to form the tissue cutting ribbon, 
as shoWn at 702 in FIG. 7. To provide additional rigidity, a 
central reinforcing ribbon or mandrel 704 may be disposed 
Within the interior lumen formed by the braided ribbon 702. 
As shoWn in FIG. 7, the locally thicker portion 706 of the 
?exible membrane 114 may be formed around the central 
reinforcing ribbon 704. 

[0075] FIG. 8A shoWs another embodiment of the inte 
grated cut and collect assembly 108. As shoWn, the ?exible 
membrane 114 of the collecting portion may be sandWiched 
betWeen tWo ?exible plates 806, 808. Rivets, pins and/or 
Welds 808 secure the tWo plates 804, 806 to one another With 
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the ?exible membrane 114 therebetWeen. The plates 804, 
806 are preferably suf?ciently ?exible to selectively assume 
the retracted shape and the expanded and boWed shape of the 
integrated cut and collect assembly 108, as shoWn in FIGS. 
3 and 5, respectively. The assembly of FIG. 8A may also 
include a solid or braided conductive (shoWn) ribbon or Wire 
802. The ribbon 802 may also be sandWiched betWeen the 
tWo plates 804, 806 and held securely in place. In this case, 
the ribbon 802 de?nes the leading edge of the integrated cut 
and collect assembly 108 and the ?exible membrane 114 the 
trailing edge thereof. The plates 804, 806 and the rivets, 
Welds or pins 808 may be formed of a conductive material. 
In that case, When the ribbon 802 is energiZed With RF 
energy, the ribbon 802 and the plates 804, 806 are at a same 
voltage potential, Which prevents or decreases the probabil 
ity of arcing betWeen the plates 804, 806 and the ribbon 802. 
Alternatively, only the Wire or ribbon 802 may be formed of 
a conductive material and the plates 804, 806 and the rivets, 
Welds or pins formed of an insulating material. In this case, 
only then Wire or ribbon 802 is energiZed and cuts through 
the tissue. 

[0076] FIG. 8B shoWs yet another embodiment of the 
integrated cut and collect assembly 108, in Which the 
collecting portion is directly attached to the cutting portion 
thereof. As shoWn therein, the cutting portion of the inte 
grated cut and collect assembly 108 may include a Win 
doWed conductive plate 802. This conductive (metal, for 
example) plate 820 is preferably a thin plate in Which 
openings 822 are de?ned. The thin plate 820, according to 
this embodiment, forms the cutting portion of the integrated 
cut and collect assembly 108. This cutting portion may be 
formed by bending the plate 820 along the longitudinal axis 
824 to secure the ?exible membrane 114 betWeen the free 
edges thereof. The leading edge of the integrated cut and 
collect assembly 108, therefore, may be formed by the bent 
plate 820 Whereas the trailing edge thereof includes the 
?exible membrane 114. The openings 822 in the plate 820 
may facilitate the bending thereof, so as to alloW the ?exible 
membrane 114 to be securely attached thereto. Crimping of 
the free edges of the plate 820 and/or an adhesive may be 
used to secure the ?exible membrane 114 to the plate 820. 
The WindoWs or openings 822 may be de?ned Within the 
plate 820 by stamping, through a photoetching technique or 
by cutting, as those of skill in this art Will recogniZe. 

[0077] FIG. 8C shoWs a perspective and a cross sectional 
vieW of still another exemplary con?guration of the inte 
grated cut and collect assembly of the present invention. As 
shoWn therein, the cutting portion of the integrated cut and 
collect assembly 108 may be an elliptical cylinder that 
de?nes an interior lumen 853. The cutting portion 852 may 
be energiZed With RF energy, as discussed above. Amandrel 
854 may be disposed Within the cutting portion 852. A slot 
856 is de?ned only Within the trailing edge 858, and not 
Within the leading (cutting) edge 860 of the cutting portion 
851 of the integrated cut and collect assembly 108. The 
?exible membrane 114 loops around the mandrel and 
emerges from the cutting portion 852 from the slot 856. The 
?exible membrane 114 may be bonded at 862 after looping 
around the mandrel 854. Alternatively, the mandrel 854 may 
be inserted in a lumen formed by the ?exible membrane 114. 
As With the other embodiments discussed relative to FIGS. 
6, 7 and 8, the ?exible membrane may also be attached to the 
outer surface of the shaft 104 by means of a tab, such as 
shoWn at reference numeral 220 in FIG. 2C, so as to alloW 














