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SURGICAL SYSTEM

BACKGROUND

[0001] This disclosure relates to biopsy systems and methods for taking a biopsy. More

specifically, this disclosure relates to biopsy systems for removing multiple tissue samples.

[0002] In the diagnosis and treatment of breast cancer, it is often necessary to remove

multiple tissue samples from a suspicious mass. The suspicious mass is typically discovered

during a preliminary examination involving visual examination, palpitation, X-ray, MRI,

ultrasound imaging or other detection means. When this preliminary examination reveals a

suspicious mass, the mass must be evaluated by taking a biopsy in order to determine whether

the mass is malignant or benign. Early diagnosis of breast cancer, as well as other forms of

cancer, can prevent the spread of cancerous cells to other parts of the body and ultimately

prevent fatal results.

[0003] A biopsy of the breast, for example, can be performed by either an open procedure or

a percutaneous method. The open surgical biopsy procedure first requires localization of the

lesion by insertion of a wire loop, while using a visualization technique, such as X-ray or

ultrasound. Next, the patient is taken to a surgical room where a large incision is made in the

breast, and the tissue surrounding the wire loop is removed. This procedure causes significant

trauma to the breast tissue, often leaving disfiguring results and requiring considerable

recovery time for the patient. This is often a deterrent to patients receiving the medical care

they require. The open technique, as compared to the percutaneous method, presents

increased risk of infection and bleeding at the sample site. Due to these disadvantages,

percutaneous methods are often preferred.

[0004] Percutaneous biopsies have been performed using either fine needle aspiration or core

biopsy in conjunction with real-time visualization techniques, such as ultrasound,

mammography (X-ray), MRI, PET, CT, terahertz technologies, etc. Fine needle aspiration

involves the removal of a small number of cells using an aspiration needle. A smear of the

cells is then analyzed using cytology techniques. Although fine needle aspiration is less

intrusive than an open procedure, only a small amount of cells are available for analysis. In

addition, this method does not provide for a pathological assessment of the tissue, which can

provide a more complete assessment of the stage of the cancer, if found. In contrast, in core



biopsy a larger fragment of tissue can be removed without destroying the structure of the

tissue. Consequently, core biopsy samples can be analyzed using a more comprehensive

histology technique, which indicates the stage of the cancer. In the case of small lesions, the

entire mass may be removed using the core biopsy method. For these reasons core biopsy is

preferred, and there has been a trend towards the core biopsy method, so that a more detailed

picture can be constructed by pathology of the disease's progress and type.

[0005] The first core biopsy devices were of the spring advanced, "Tru-Cut" style consisting

of a hollow tube with a sharpened edge that was inserted into the breast to obtain a plug of

tissue. This device presented several disadvantages. First, the device would sometimes fail to

remove a sample, therefore, requiring additional insertions. This was generally due to tissue

failing to prolapse into the sampling notch. Secondly, the device had to be inserted and

withdrawn to obtain each sample, therefore, requiring several insertions in order to acquire

sufficient tissue for pathology.

[0006] Vacuum assisted core biopsy devices were subsequently developed that required only

a single insertion into the biopsy site to remove multiple tissue samples. An example of a

vacuum assisted core biopsy device incorporates a tube within a tube design that includes an

outer piercing needle having a sharpened end for piecing the tissue. The outer tube has an

opening for receiving tissue. An inner tube is slidingly disposed within the outer tube, and

serves to cut tissue that has prolapsed into the opening in the outer cannula. A vacuum is

used to draw the tissue into the opening in the outer cannula.

[0007] Vacuum assisted core biopsy devices are available in handheld (for use with

ultrasound) and stereotactic (for use with X-ray) versions. Stereotactic devices are mounted

to a stereotactic unit that locates the lesion and positions the needle for insertion. In

preparation for a biopsy using a stereotactic device, the patient lies face down on a table and

the breast protrudes from an opening in the table. The breast is then compressed and

immobilized by two mammography plates. The mammography plates create images that are

communicated in real-time to the stereotactic unit. The stereotactic unit then signals the

biopsy device and positions the device for insertion into the lesion by the operator.

[0008] hi contrast, when using the handheld model, the breast is not immobilized. Rather the

patient lies on her back and the doctor uses an ultrasound device to locate the lesion. The



doctor must then simultaneously operate the handheld biopsy device and the ultrasound

device.

[0009] While the vacuum assisted core biopsy device presented an advancement in the field

of biopsy devices, several disadvantages remain with some of the currently marketed devices.

For example, existing biopsy devices include multiple tubes to properly operate the device.

Because the tubes are attached to various components of the biopsy device, all of these tubes

(including tubes that do not come into contact with bodily fluids) are disposed of at the

conclusion of the procedure, leading to waste and increased expense.

[0010] Another issue with current biopsy devices is insuring proper placement of a filter in a

tissue collection chamber. Known biopsy devices, such as that disclosed in commonly

owned U.S. Patent Application Serial No. 11/132,034, the contents of which are incorporated

herein in its entirety, include a filter body that is positioned with a tissue collection chamber.

Vacuum is drawn through tissue collection chamber such that resected tissue cores are

directed into the filter and retained therein for later examination, while blood and other fluids

are pulled through the filter to exit the collection chamber. Once a biopsy cycle is completed,

the filter may be removed from the tissue collection chamber, and the tissue cores may be

retrieved for examination.

[0011] Because the filter is a separate removable piece from the collection chamber, during

assembly of the biopsy device it may be inadvertently omitted from the collection chamber.

Alternatively, the filter may be taken out of the collection chamber prior to use, but not

replaced. However, if the filter is not properly placed within the tissue collection chamber,

the resected tissue is not properly retained within the filter. Instead, resected tissue cores may

pass through the tissue collection chamber and become lodged in the vacuum line, disabling

the biopsy device and prohibiting examination of the cores. In some instances, the cores may

also be flushed to a separate vacuum canister, along with other waste, in which case the

physician may be able to recover the cores.

[0012] Another issue with prior art devices relates to different modes of operation of the

device. For example, as described in commonly owned U.S. Patent Application Serial No.

11/132,034, the contents of which are incorporated herein in its entirety, the biopsy device is

operable in several different modes, including a "biopsy mode" and a "lavage mode." In the

biopsy mode, the device is taking tissue cores and delivering the cores to the tissue filter via



the vacuum line. In the lavage mode, the biopsy device cylinder is vented, and then a saline

flush is introduced to clear out biopsy cavity, as well as clearing out bodily fluids from the

biopsy device. A console provides actuation mechanisms to switch between various modes.

And if a physician attempts to take tissue cores while the device is set in the lavage mode, the

device will not operate, triggering malfunction alarms.

[0013] Further, for those biopsy devices that are used with Magnetic Resonance Imaging

(MRI), the console must be placed outside of MRI suite where the device is being used.

Thus, to switch between the modes, the physician is required to walk out of the suite thereby,

leaving the patient's side, each time it is desired to switch between modes.

[0014] Another issue that may be experienced by users of the biopsy devices is not being

able to cock the biopsy device (i.e., preparing the device for firing by retracting the outer

cannula) for taking biopsy cores while the device is in the lavage mode. To prepare the

device for taking tissue cores, the device requires pressure from the console to cock the

device. The pressure is only available while in the biopsy mode. And if the device is cocked

and fired in the lavage mode, the tissue aperture will be open, causing additional trauma to

the patient.

[0015] Even if the biopsy device is in the cocked position, there still may be an issue with

acquiring tissue. For example, if the device is in the cocked position, but the aperture is

closed (the inner cutting cannula advanced forward), the aperture will not open during the

biopsy cycle, and therefore tissue cores will not be acquired.

[0016] If the remote firing valve is not placed in the correct position, such as placing the

remote valve between the cocked the fired positions so as only to partially cock the device,

the device will not fully fire during the procedure and tissue may not be fully cut during the

biopsy cycles.

BRIEF SUMMARY

[0017] A surgical device is disclosed that comprises a cutting element, a biopsy line,

a motor line, and a vacuum line. The cutting element includes an outer cannula and an inner

cannula. The biopsy line is operatively connected to a control console for moving the inner



cannula within the outer cannula to cut tissue cores. The motor line is operatively connected

to the control console for operating the surgical device. The vacuum line is operatively

connected to the inner cannula. A selectively openable tissue filter is operatively connected

to the inner cannula, and is also connected to the vacuum line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. IA is a perspective view of a stereotactic surgical device.

[0019] FIG. IB is an elevational view of a handheld surgical device.

[0020] FIG. 2A is a schematic view of a surgical system that incorporates a surgical

device of FIG. IA.

[0021] FIG. 2B is a schematic view of a surgical system that incorporates a surgical

device of FIG. IB.

[0022] FIG. 3A is a perspective view of a remote valve for use with the surgical

device of FIG. IA.

[0023] FIGS. 3B-3D are cross-sectional views of the remote valve of FIG. 3A, in

various operational positions.

[0024] FIG. 4 is a perspective view of a surgical device with selectively removable

tubing.

[0025] FIG. 5 is a perspective view of a surgical device with an alternative

arrangement of selectively removable tubing.

[0026] FIG. 6 is a perspective view of a surgical device with another alternative

arrangement of selectively removable tubing.

[0027] FIG. 7 is a cross-sectional view of a prior art tissue collection assembly;

[0028] FIG. 8 is a cross-sectional view of a first embodiment of a tissue collection

assembly.



[0029] FIG. 9A is a cross-sectional view of a filter can disconnected from a cap

member, with a filter member disposed therein.

[0030] FIG. 9B is a top plan view of the filter can and a scoop of FIG. 8A, with a

gasket and the filter member removed for clarity.

[0031] FIG. 9C is a cross-sectional view of an alternative embodiment of a filter can

and filter member disconnected from a cap member.

[0032] FIG. 1OA is a side view of a surgical device with a remote mode toggle

system.

[0033] FIG. 1OB is an enlarged view of area 9B in FIG. 9A.

[0034] FIG. 1OC is a chart illustrating different configurations of remote mode toggle

system of FIG. 9B.

[0035] FIG. 11 is an illustration of an error signal system.

[0036] FIG. 12 is a flow chart depicting the operation of an embodiment of the error

signal system.

[0037] FIG. 13 is a flow chart depicting the operation of another embodiment of the

error signal system.

DETAILED DESCRIPTION

[0038] Referring now to the drawings, the preferred illustrative embodiments of the

present disclosure are shown in detail. Although the drawings represent some embodiments

of the present disclosure, the drawings are not necessarily to scale and certain characteristics

may be exaggerated to better illustrate and explain the present disclosure. Further, the

embodiments set forth herein are not intended to be exhaustive or otherwise limit or restrict

the disclosure to the precise forms and configurations disclosed in the following detailed

description.

[0039] Referring now to the drawings, FIG. IA illustrates a surgical device 100. Surgical

device 100 is configured as a stereotactic type surgical device such as shown in commonly

owned U.S. Patent Appl. Serial Number 11/132,034. A handheld surgical device 200, such



as shown in commonly owned U.S. Patent Appl. Serial No. 10/970,269, the contents of which

are incorporated herein by reference in its entirety, is shown in FIG. IB and will be explained

below in further detail.

[0040] Surgical device 100 includes an outer housing 102, an introducer cannula 104, and a

rotator 106. Surgical device 100 is positioned on a cradle top 114. An adapter 112 connects

cradle top 114 to a bracket 110. In an embodiment, surgical device 100 including outer

housing 102, introducer cannula 104, rotator 106, and cradle top 114 are disposable. Adapter

112 is positioned underneath surgical device 100 and is typically left attached to a positioning

table for reuse with another surgical device 100. A latch lever 108 is operable to release

cradle top 114 from adapter 112. Outer housing 102 is provided to hold moving components

and seals internal to surgical device 100 between a proximal cap 120 and a front cap 124.

Introducer cannula 104 is fixed to an introducer hub 126 that removably attaches to a cutting

element 132 and adapter 112. During a procedure, introducer cannula 104 is positioned to

allow for the insertion of surgical device 100 near the target site. When surgical device is

positioned, a cutting element 132 protrudes (shown here in a fired position) at a distal end

130 of introducer cannula 104. In one embodiment, cutting element 132 also includes a

trocar tip 134 that is designed to easily penetrate tissue with minimal damage. Alternatively,

in one embodiment, cutting element 132 may include a blunt tip end that is not sharp. The

blunt tip embodiment, which may include a generally hemispherical shape, is useful where

the site of interest is close to the back plate of the compression device as the trocar tip may

extend too far and exit the opposite side of the breast from the insertion point.

[0041] Referring now to FIG. 2A, a schematic of a surgical system 192 for use with surgical

device 100 is shown. Surgical system 192 includes a control console 194, a remote valve

400, a user 196, and surgical device 100. Surgical device 100 is operatively connected to

console 194 and a remote valve 400. User 196 is typically a surgeon and is able to control

each of console 194, remote valve 400, and surgical device 100. Console 194 provides both

air pressure and vacuum, as well as control logic, to surgical device 100. In one exemplary

embodiment, surgical device 100 is primarily controlled by user 196 at remote valve 400

during the high patient stress time of firing an outer cannula 131 (for those embodiments with

a trocar tip distal end), which is conveniently located between surgical device 100 and

console 194. Remote valve 400 is shown in FIG. 3 and will be explained below in further

detail.



[0042] Referring back to FIG. IA, a saline line 154, a firing line 152, a motor line 150, and a

biopsy line 156 are attached to the surgical device 100. Lines 150 - 156 are also operatively

attached to control console 194 for controlling surgical device 100. In one embodiment,

cradle top 114 is a housing that receives, secures, and covers the internal attachment of a

distal end of saline line 154, firing line 152, motor line 150, and biopsy line 156. Cradle top

114 may be constructed of plastic or other suitable materials. In the embodiment shown,

bracket 110 attaches to adapter 112 by a screw. The shown bracket 110 is engaged or

disengaged from a stereotactic table by rotating attachment wheel 142. It is appreciated,

however, that the bracket 110 may be of other suitable configurations to permit use of the

surgical device with other surgical tables.

[0043] Rotator 106 includes a fitting 140 where a vacuum line 157 attaches to provide

vacuum to cutting element 132. A rotation indicator 122 may be provided that describes the

rotary position of cutting element 132. Rotation indicator 122 is a window that is cut through

outer sleeve 102 so as to expose an inner portion having indicia that rotates along with rotator

106. In general, when rotator 106 is turned by a user, the rotary position of cutting element

132 is shown by rotation indicator 122. Typically, a numeral is shown at rotation indicator

122 describing the position of cutting element 132 in a manner similar to a clock face. For

example, the indicia of rotation indicator 122 may include numerals such as one (1) through

twelve (12) o'clock. In this way, a surgeon can immediately and intuitively determine the

rotary position of cutting element 132 by viewing rotation indicator 122. Moreover, rotation

indicator 122 is highly visible and does not require special training to determine the angular

position of cutting element 132. Alternatively, any indicia may be used for rotation indicator

122 to indicate the position of cutting element 132.

[0044] The components of surgical device 100 are configured such that the turning of rotator

106 is not overly burdensome on the operator (e.g., a surgeon). Thus, the torque required to

turn rotator 106, and necessarily cutting element 132 including a sampling aperture, is low.

Thus, low grip strength and low torque is required to turn rotator 106 and cutting element

132.

[0045] In one embodiment, the vacuum line 157 is attached to a cap member 160 that

removably connects to a tissue collection assembly. The tissue collection assembly includes

a can member 162 and a selectively removable filter member 164. The selectively removable



filter member 164 (shown in phantom in FIG. IA) is positioned within the cap member 160.

When the tissue collection assembly is removably secured to the cap member 160, the filter

member 164 is positively retained within the can member 162. The tissue collection

assembly will be further described below in connection with FIGS. 6-8.

[0046] FIG. 3A is a perspective view of the remote valve 400. Remote valve 400 includes

a firing button 402, a cocking button 404, an actuator rod 406, a remote valve body 410, and

finger bars 412. Air pressure from control console 194 enters remote valve 400 at a console

inlet 414. The console inlet 414 is attached to console 194 via pressure line 416. Firing line

152 (see FIG. 1) is sealingly engaged to a firing port 428. Biopsy line 156 (see FIG. 1) is

sealingly engaged to a biopsy port 426. When firing button 402 is pressed toward remote

valve body 410, pressure is vented from firing port 428 and firing line 152 and outer cannula

131 (shown in FIG. IA) is rapidly extended distally (described in detail in U.S. Patent Appl.

Serial No. 11/132,034). Pressure is then applied to biopsy port 426 and biopsy line 156.

When cocking button 404 is pressed towards remote valve body 410, pressure is vented from

biopsy port 426 and biopsy line 156 and pressure is then applied to firing port 428 and firing

line 152.

[0047] Vacuum line 157 is connected to fitting 140, which is in communication with an

inner cannula (not shown). The inner cannula (described in detail in U.S. Patent Application

Serial No. 11/132,034) is disposed with outer cannula 131 and reciprocates across a tissue

opening formed in cutting element 132 to cut tissue cores. Vacuum line 157 provides

vacuum from console 194 and is used to pull fluids, tissue, and/or generally remove irrigation

from the target site. As described above, selectively removable tissue collection assembly

161 is connected in-line with vacuum line 157 where harvested tissue may be collected for

analysis. Console inlet 414 is connected to a pressure line 416 which is controlled by console

194.

[0048] Saline line 154 is connected to surgical device 100 (see FIG. 1) and may also be

connected to a selectively closable valve that includes a stopcock or a fitting (i.e., a luer lock)

that may be selectively opened and closed, as shown in U.S. Patent Appl. Serial No.

11/132,034. Saline port 154 connects to a saline source (e.g., a saline bag) but may also be

connected to other types of liquid sources such as bag containing a treatment fluid. Saline

line 154 may also include an injection port that allows a user to inject substances to be



transported to the target site. The stopcock or fitting may also be selectively activated close-

off the saline source from saline line 154 allowing saline line 154 to be vented to the

atmosphere. This allows the user to selectively aspirate the target site, vacuum line 157, and

a collection canister, for example, after tissue is resected to remove fluids from the system.

[0049] FIG. 3B is a cross-sectional view of remote valve 400 in a cocked position.

Remove valve 400 includes a first port 450, a second port 452, a third port 454, a fourth port

456, and a fifth port 458. First port 450 and fifth port 458 are connected to firing port 428

and firing line 152. First port 450 also includes a one-way check valve that does not allow

pressure from firing line 152 to flow into remote valve 400. For example, if the console is

turned off or inlet air to remote valve 400 is removed, then the check valve will keep the

device in the cocked position. Second port 452 is connected to console inlet 414 and a

pressure source. Third port 454 is connected to biopsy port 426 and biopsy line 156. Fourth

port 456 is open to the atmosphere and serves as a vent.

[0050] Actuator rod 406 extends through remote valve 400 and includes a first seal 448, a

second seal 446, a third seal 444, and a fourth seal 442. Seals 446 and 448 may be

configured as o-rings. Seals 442 and 444 may be configured as quad-rings to prevent

pressurized air from first port 450, and third port 454 from venting as seals 442, 444 pass

over them. As actuator rod 406 is traversed through remote valve body 410, seals 442, 444,

446, 448 create air flow regions for ports 458, 456, 454, 452, 450 to selectively connect to

each other or vent to the atmosphere to control operation of surgical device 100. As shown in

FIG. 3B, remote valve 400 is in a cocked position where second port 452 is connected to first

port 450 by way of seals 442 and 444 that and a cavity 457 between actuator rod 406 and

remote valve body 410. The cocked position provides that an air motor and a spool are in

their proximal most positions within surgical device 100. If the console were turned off

while surgical device 100 was in the cocked position, air would remain in an exhaust

chamber within the device and surgical device 100 would remain in the cocked position until

remote valve 400 was further manipulated due to the check valve.

[0051] FIG. 3C is a cross-sectional view of remote valve 400 in an intermediate position

between a cocked position (see FIG. 3B) and a fired position (see FIG. 3D). Seal 442 is

positioned over first port 450. Second port 452 is effectively isolated by first seal 442 and

second seal 444. Moreover, first seal 448 is prepared to disengage from the inner periphery



of remote valve body 410 and become free to the surrounding atmosphere (see FIG. 3D

below).

[0052] FIG. 3D is a cross-sectional view of remote valve 400 in a fired position. First seal

448 is open to the atmosphere resulting in fifth port 458, firing port 428, and firing line 152

being exhausted. For example, port 458 is open to the atmosphere via passage 474 as first

seal 448 is no longer contacting remote valve body 410. The fired position of FIG. 3D

contrasts with the embodiment of FIG. 3B where first seal 448 is in sealing contact with

remote valve body 410 and second seal 446 and first seal 448 sealing port 458 therebetween.

[0053] Because first seal 448 is an o-ring and is exhausted directly to the atmosphere across

the entire circumference of the o-ring, rather than through a port (see FIGS. 3B and 3C), a

larger volume of air may be exhausted. Such a rapid exhaust assists in the rapid deployment,

or firing, of the outer cannula 131.

[0054] Third port 454 is then connected to second port 452, console inlet 414, and a

pressure source from a console (not shown). When third port 454 and second port 452 are

connected by virtue of first seal 442, second seal 444 and cavity 472, pressure is applied to

biopsy cavity 408 and the air motor within surgical device 100 is moved forward in biopsy

mode slightly after a spool is fired forward.

[0055] Referring now to FIG. IB, a handheld surgical device 200 is shown. Surgical device

200 includes a cutting element 202 mounted to an outer housing 204. The cutting element

202 includes an outer cannula 206 terminating in a cutting tip 208. An introducer cannula

210 may be fixed to an introducer hub 212 that removably attaches to cutting element 202

and housing 204. During a procedure, introducer cannula 210 is positioned to allow for the

insertion of surgical device 200 near the target site. When the surgical device 200 is

positioned, the cutting element 202 protrudes at a distal end 214 of introducer cannula 210.

[0056] Like surgical device 100, surgical device 200 includes a saline line 216, a motor line

218, and a biopsy line 220. One end of saline line 216 is operatively connected to outer

cannula 206 to selectively deliver saline to cutting element 202. One end of motor line 218 is

connected to a motor 222 (shown in phantom). And one end of biopsy line 220 is operatively

connected to a pneumatic cylinder 224 (also shown in phantom). The opposite ends of the

saline, motor, and biopsy lines are operatively connected a control console 194, as shown in



FIG. 2B. An actuation mechanism 195, such as a foot pedal is connected to control console

194 and serves to selectively power biopsy device 200 on and off while the control console

194 is placed in various operational modes. For example, when control console 194 is placed

in the biopsy mode, actuation device 195 is depressed, thereby powering motor line 218 and

biopsy line 220 to take tissue cores. When actuation device 195 is not depressed while the

control console 194 is in the biopsy mode, no tissue cores are being taken.

[0057] In one embodiment, a cap member 228 is secured to a proximal end of the outer

housing 204. In another embodiment (not shown), cap member 228 is positioned remotely

from outer housing 204 by a length of tubing, similar to the configuration of FIG. IA. A

tissue collection assembly 230 removably connects to cap member 228 in a similar manner as

shown in FIG. IA. More specifically, the tissue collection assembly includes a can member

232 and a filter member 234. The selectively removable filter member 234 (shown in

phantom in FIG. IB) is positioned within the cap member 232. When the tissue collection

assembly is removably secured to the cap member 232, the filter member 234 is positively

retained within the can member 232. A proximal end of the can member 232 is connected to

a vacuum line 226. One end of vacuum line 226 is operatively connected to the control

console. The tissue collection assembly is also connected to an inner cutting cannula that is

slidingly engaged with outer cannula 206. The tissue collection assembly will be further

described below in connection with FIGS. 6-8.

[0058] Referring now to FIG. 4, one feature of the disclosure will now be described. As

discussed above, the surgical devices 100 and 200 include a number of tube or lines that

assist in operation of the respective devices. Using the stereotactic embodiment as an

example, there are several lines that come in contact with bodily fluids during operation of

biopsy device 100, and as such, must be disposed of after the conclusion of the procedure.

For example, the saline line 154 and the vacuum line 157 both come into contact with bodily

fluids. The remainder of the lines, the firing, motor and biopsy lines 152, 150 and 156 do not

come into contact with bodily fluids. As such, having these lines completely disposable

generates unnecessary waste and increased expense.

[0059] To address this concern, in the arrangement shown in FIG. 4, the firing, motor and

biopsy lines 152, 150 and 156 are each formed as having first and second sections. The first

section has a relatively short length of tubing 154a, 150a, and 156a, each having one end



extending into the cradle 114 and distal ends of each of the first sections (154a, 150a, 156a)

are fixedly attached to the internal components of the biopsy device 100. Fixedly attached to

proximal ends of the tubing 154a, 150a, and 156a are connector members 300. Separate,

non-disposable second sections of firing, motor and biopsy lines 154b, 150b, and 156c have

each have mating connector members 302 attached to a distal end thereof. In one exemplary

embodiment, the connector members 300 are configured as male members, while the

connector members 302 are configured as female members that include a passageway that

selectively receives the male connector members 300. The male members 300 may further

include sealing rings 304 to maintain a fluid-tight connection. The female members 302

further include latch members 306 to selectively secure the tubing 154a, 150a, and 156a to

firing, motor and biopsy lines 154b, 150b, and 156b. It is understood that tubing 154a, 150a,

and 156a may be provided with female connectors 302 and firing, motor and biopsy lines

154b, 150b, and 156b may be provided with male connectors 300 without departing from the

disclosure. It is also understood that other types of mating connector members may be

employed.

[0060] In operation, once a biopsy procedure is complete, saline line 154 and vacuum line

157 are disconnected from the console 194. Tubing sections 154a, 150a and 156a are also

each disconnected from second sections firing, motor and biopsy lines 154b, 150b, and 156b

by actuating the latches 306 or other suitable release mechanisms on each. Once

disconnected, biopsy device 100, saline and vacuum lines 154 and 157, and tubing 154a,

150a, and 156a are disposed of. However, firing, motor and biopsy lines 154b, 150b, and

156b, which are all connected to remote valve 400 and console 194, may be retained for

future use.

[0061] While FIG. 4 illustrates that firing, motor and biopsy lines 154b, 150b, and 156b must

be individually connected and latched to corresponding tubing 154a, 150a, and 156a, FIG. 5

illustrates an alternative arrangement. In the arrangement of FIG. 5, tubing 154a, 150a, and

156a are connected together with a manifold 310. Male connectors 300' for each of tubing

154a, 150a, and 156a extend outwardly from manifold 310.

[0062] Similarly, firing, motor and biopsy lines 154b, 150b, and 156b are connected together

by a mating manifold 312. Female connectors 302' are integrally connected with manifold

312 with a distal end extending outwardly from a mating face of manifold 312. Latch



members 306 are positioned on either side of manifold 312. The male connectors 300' are

received within female connectors 302' with manifolds 310 and 312 coming together. Latch

members 306 are then actuated to positively secure the manifolds 310 and 312, and hence the

firing, motor, and biopsy lines 154b, 150b, and 156b to tubing 154a, 150a, and 156a.

[0063] Once a biopsy procedure is complete, saline line 154 and vacuum line 157 are

disconnected from the console 194. Tubing 154a, 150a and 156a are also each disconnected

from firing, motor and biopsy lines 154b, 150b, and 156b by actuating the latches 306 on

manifold 312. Once the latches are actuated, manifold 312 is separated from manifold 310,

thereby disconnecting tubing 154a, 150a, and 156a from firing, motor and biopsy lines 154b,

150b, and 156b. Once disconnected, biopsy device 100, saline and vacuum lines 154 and

157, and tubing 154a, 150a, and 156a (along with manifold 310) are disposed of. However,

firing, motor and biopsy lines 154b, 150b, and 156b, which are all connected to remote valve

400 and console 194, may be retained for future use.

[0064] While the arrangements for reusable firing, motor and biopsy lines 154b, 150b and

156b shown in FIGS. 4 and 5 have been described in the context of biopsy device 100, it is

also understood that these arrangement may also be used in connection with biopsy device

200. For example, biopsy device 200 includes two lines that are come into contact with

bodily fluids, saline line 216 and vacuum line 226. However motor line 218 and a biopsy

line 220 do not come into contact with bodily fluids and thus may be reused after complete of

a biopsy procedure. Therefore, motor line 218 and biopsy line 220 may provided with

connectors 300, 302 (not shown) and/or manifolds 310 and 312 to provide for reusability of

the motor and biopsy lines 218 and 220.

[0065] FIG. 6 illustrates another alternative arrangement for quick connect/disconnect

of firing, motor biopsy lines 156b, 152b, and 150b. Lithe arrangement of FIG. 6, tubing

156a, 152a, and 150a protrudes slightly from corresponding sleeves 151, 153, and 155 that

are integrally molded to the cradle 114. Connectors 300" for each of tubing 156a, 152a, and

150a are secured on proximal ends of each tubing section. In one exemplary embodiment,

connectors 300" are configured as male connectors 304".

[0066] A gripping block 159 is also provided. Gripping block 159 includes a housing

159 that into which distal ends of firing, motor, and biopsy lines 156b, 152b, and 150b are

housed. Attached to distal ends of firing, motor, and biopsy lines 156b, 152b, and 150b are



connectors that engage with connectors 300". The connectors attached to firing, motor, and

biopsy lines 156b, 152b, and 150b are integrally seated within gripping block 159 such that a

mating end 163 is positioned along a top surface of gripping block 159. In one exemplary

embodiment, the connectors formed in gripping block 159 are female connectors 302".

[0067] In one embodiment, the top surface of gripping block 159 is configured to be

received within a small recess 165 formed on cradle 114 in a selectively removable

arrangement such that gripping block 159 attaches to cradle 114. In such an arrangement,

male connectors 300" are received within female connectors 302" and hence the firing,

motor, and biopsy lines 154b, 150b, and 156b to tubing 154a, 150a, and 156a. A latch

member (not shown) may be employed to positively secure gripping block 159 to cradle 114.

Alternative snap-fit arrangements may also be employed.

[0068] Once a biopsy procedure is complete, saline line 154 and vacuum line 157 are

disconnected from the console 194. Tubing 154a, 150a and 156a are also each disconnected

from firing, motor and biopsy lines 154b, 150b, and 156b by detaching gripping block 159

from cradle 114. Once disconnected, biopsy device 100, saline and vacuum lines 154 and

157, and tubing 152a, 150a, and 156a are disposed of. However, firing, motor and biopsy

lines 152b, 150b, and 156b, which are all connected to remote valve 400 and console 194,

may be retained for future use.

[0069] Referring now to FIG. 7, a prior art tissue collection assembly 6 1 will now be

described. As discussed above, tissue collection assemblies are used to collect the tissue

cores obtained by biopsy devices 100, 200. Prior art tissue collection assemblies 6 1 comprise

a cap member 60 that is attached to vacuum line 157, a generally hollow filter can 62 a filter

member 64, and a seal member 66. In the embodiment shown in FIG. IA, the vacuum line

157 is positioned on both ends of the tissue collection assembly 61. In other embodiments,

the cap member 60 is connected directly to a proximal end of the biopsy device 200.

[0070] In the prior art assembly, filter member 64 is configured with a generally porous

material so that fluids may pass through, while tissue cores are retained therein. Filter

member 64 is removably positioned within filter can 62. Filter can 62, is received within an

open end 168 of cap member 60 and secured to cap member 60 so as to selectively lock filter

can 62 to cap member 60. In one particular arrangement, filter can 62 is configured with

bayonet mounts (not seen in FIG. 6) that engage a mounting channel formed in cap member



60 (see FIG. IA, for example). Seal member 66 is disposed around the exterior of filter can

62 and is received within mounting grooves 68 formed in an interior surface of cap member

60. Seal member 66 serves to maintain vacuum through in the biopsy device 100, 200 so as

to continuously draw tissue cores into the tissue collection assembly 61.

[0071] During operation of biopsy devices 100, 200, vacuum is drawn through tissue

collection assembly 6 1 such that resected tissue cores are directed into filter member 64 and

retained therein for later examination. Blood and other fluids (such as saline) are pulled

through filter member 64 to exit the filter can 62 and directed to a waste collection chamber

(not shown). Once a biopsy cycle is completed, filter can 62 may be disengaged from cap

member 60 and filter member 64 may be removed from filter can 62 so as to permit access to

the tissue cores contained within the filter member 64. The tissue cores may then be

retrieved from the filter member 64 for examination.

[0072] However, because filter member 64 is a separate removable piece from the filter can

62, during assembly of biopsy devices 100, 200, filter member 64 may be inadvertently

omitted from filter can 62. Alternatively, filter member 64 may be taken out of filter can 62

prior to use, but not replaced. However, if filter member 64 is not properly placed within

filter can 62, the resected tissue cores will not be properly retained within filter member 64.

Instead, resected tissue cores may pass through the filter can 62 and become lodged in

vacuum line 157, disabling biopsy devices 100, 200 and prohibiting examination of the cores.

In some instances, the cores may also be flushed to the separate waste collection canister,

along with other waste, in which case the physician may be able to recover the cores. A

missing filter member 64 is difficult to detect during a biopsy procedure until the system

becomes damaged, potentially resulting in a waste of the biopsy device 100, 200, because

seal member 66 around filter can 62 maintains vacuum in the system during operation.

[0073] Referring now to FIGS. 8-9, embodiments to provide an indicator to a user of a

missing filter member will now be discussed. In FIG. 8, a first embodiment of a tissue

collection assembly 161 is shown. Tissue collection assembly 161 comprises a cap member

160, a filter can 162, and a filter member 164. In one embodiment, as seen in FIG. IA, cap

member 160 is attached to vacuum line 157. However, it is understood that cap member may

be connected directly to a proximal end of a biopsy device. Cap member 228 shown in FIG.

IB is an example of such a configuration.



[0074] Filter member 164 is configured with a generally porous material so that fluids may

pass through, while tissue cores are retained therein. Filter member 164 is removably

positioned within filter can 162, which is configured to be generally hollow. Filter can 162 is

received within an open end 168 of cap member 160 and secured to cap member 160 so as to

selectively lock filter can 162 to cap member 160. In one particular arrangement, filter can

162 is configured with bayonet mounts 166 that engage mounting channels 167 formed in cap

member 160 (see also FIG. IA, for example). Unlike the prior art tissue collection

assemblies, a top portion of filter member 164 is configured with an integral sealing gasket

169. Sealing gasket 169 is configured to be at least as large as the open end of filter can 162

such that sealing gasket 169 cannot be disposed within filter can 162. When filter member

164 is seated within filter can 162, and filter can 162 is connected to cap member 160, sealing

gasket 169 is compressed between an outer periphery 171 of the open end of filter can 162

and an interior surface of cap member 160. This compression forms a fluid-tight seal, so as

to maintain vacuum through in the biopsy device 100, 200 and to permit tissue cores to be

continuously draw into the tissue collection assembly 161. However, unlike the prior art

tissue collection assemblies, if filter member 164 is omitted from tissue collection assembly

161, no seal will be created, and a significant vacuum leak will be created. A sensor

positioned so as to be in communication with vacuum line 157 will send a signal if the

vacuum level drops below a predetermined threshold. Such a vacuum leak will trigger an

indicator in the control console 194 (audible, visual or both) to alert that user of a problem

and to check the system before tissue cores are taken.

[0075] FIGS. 9A and 9B illustrate an alternative embodiment of a tissue collection

assembly 161'. Tissue collection assembly 161' comprises a filter member 164' disposed

within filter can 162 and cap member 160. Cap member 160 has been omitted from FIGs.

9A-9B for clarity. In this embodiment, filter member 164' also includes a sealing gasket

169.' However, sealing gasket 169' is recessed to form an interior mounting flange 172. A

scoop member 174 is disposed within filter member 164'. Scoop member 174 includes an

upper ring member 176 connected to a body member 178 (shown in phantom). Body

member 178 is attached to a foot member 180. In one embodiment, foot member 180 is

configured as a non-porous member (as seen in FIG. 9B) that substantially blocks a bottom

surface 181 of filter member 164'. In another embodiment, foot member 180 may be

configured with small openings (not shown) sized to be smaller than tissue cores taken by



biopsy device 100, 200, but permitted fluid to pass through. While foot member 180 is

shown as being generally planar, foot member 180 may also be configured with a concave

shape (not shown) similar to a ladle. Foot member 180 is sized to fit within an interior of

filter member 164', while upper ring member 176 is sized to be at least slightly larger than

the open end of filter can 162 such that ring member 176 cannot be disposed within filter

member 164'. However, ring member 176 is also sized to be as least slightly larger than an

opening formed through the sealing gasket 169' such that ring member 176 may be

positioned on mounting flange 172. Body member 178 is configured to have a length that

places ring member 176 below a top surface 182 of sealing gasket 169', but also places foot

member within filter member 164'.

[0076] In operation, filter member 164' is seated within filter can 162 and scoop member

174 is positioned within filter member 164'. Once filter member 164' and scoop member

174 are properly seated within filter can 162, filter can 162 is then connected to cap member

160. When connected, sealing gasket 169' becomes compressed between outer periphery 171

of the open end of filter can 162 and an interior surface of cap member 160 (shown in FIG.

8). This compression forms a fluid-tight seal, so as to maintain vacuum through in the biopsy

device 100, 200 and to permit tissue cores to be continuously draw into the tissue collection

assembly 161'. However, unlike the prior art tissue collection assemblies, if filter member

164' is omitted from tissue collection assembly 161 ' , no seal will be created, causing a

significant vacuum leak. A sensor positioned so as to be in communication with vacuum line

157 will send a signal if the vacuum level drops below a predetermined threshold. Such a

vacuum leak will trigger an indicator in the control console 194 (audible, visual or both) to

alert that user of a problem and to check the system before tissue cores are taken.

[0077] FIG. 9C is yet another embodiment of a tissue collection assembly 161". Tissue

collection assembly 161" comprises a filter member 164" disposed within filter can 162 and

cap member 160. Cap member 160 has been omitted from FIG. 9C for clarity. In this

embodiment, filter member 164" also includes a sealing gasket 169b." A scoop member 174'

is disposed within filter member 164". Scoop member 174 includes an upper ring member

176 connected to a body member 178 (shown in phantom). Body member 178 is attached to

a foot member 180. As described above, foot member 180 may be configured as a non-

porous member (as seen in FIG. 9B) that substantially blocks a bottom surface 181 of filter

member 164". Alternatively, foot member 180 may be configured with small openings (not



shown) sized to be smaller than tissue cores taken by biopsy device 100, 200, but permitted

fluid to pass through. In addition, while foot member 180 is shown as being generally planar,

foot member 180 may also be configured with a concave shape (not shown). Foot member

180 is sized to fit within an interior of filter member 164." Upper ring member 176 is

embedded in a second gasket member 169a". When scoop member 174' is seated in filter

member 164" as shown in FIG. 9C, second gasket member 169a" mates with first gasket

member 169b". In one embodiment, first and second gasket members 169a", 169b" may be

configured with cooperating connection members (not shown), such as a tongue and groove

arrangement, to properly mate first and second gasket members 169a", 169b" together.

[0078] In the configuration of FIG. 9C, when scoop member 174' and filter member 164"

are properly seated within filter can 162, and filter can 162 is secured to cap member 160,

first and second gasket members 169a" and 169b" cooperate with the interior surface of cap

member 160 to create a seal. If either filter member 164" or scoop member 147' are omitted

from filter can 162, no seal will be created, causing a significant vacuum leak. A sensor

positioned so as to be in communication with vacuum line 157 will send a signal if the

vacuum level drops below a predetermined threshold. Such a vacuum leak will trigger an

indicator in the control console 194 (audible, visual or both) to alert that user of a problem

and to check the system before tissue cores are taken.

[0079] While filter members 164, 164' and 164" are illustrated as being formed as a

continuous cylinder member, in yet another embodiment, filter members 164, 164' and 164"

may be configured as a selectively openable tissue filter, as shown in described in co-pending

U.S. application serial number 11/132,034, the contents of which are incorporated by

reference in its entirety. In such embodiments, filter members 164, 164' and 164" include a

hinge portion that permits filter members 164, 164' and 164" to be opened along its length to

access tissue cores.

[0080] Turning now to FIGS. 1OA-1OC, an embodiment of a remote toggle switch

assembly 500 will now be described. While remote toggle switch assembly 500 is shown

used with handheld surgical device 200, it is understood that remote toggle switch assembly

500 may also be used with surgical device 100.

[0081] As described above, surgical device 200 is connected to control console 194. More

specifically, saline line 216, motor line 218, biopsy line 220, and vacuum line 226 are all



operatively connected to control console 194. Control console 194 is operable between

several different operational modes, including a biopsy mode and a lavage mode. A separate

actuation mechanism, 195 (such as a foot pedal, for example) selectively supplies power to

biopsy device 200.

[0082] However, when the biopsy system is used in connection with certain imaging

modalities, such as MRI, control console 194 must be placed outside of the surgical suite,

away from the patient. Thus, to switch between a biopsy mode and a lavage mode, for

example, the user must walk out of the surgical suite to switch the device between modes,

leaving the patient's side during a high stress period, and extending the length of the

procedure.

[0083] To address this issue, remote toggle switch assembly 500 is provided near or

actually on biopsy device 200. If located near biopsy device 200, it should be within reach of

a user performing the biopsy procedure. Remote toggle switch assembly 500 permits a user

to selectively switch to a lavage operation to lavage the biopsy cavity intermittently, or as

desired, during a biopsy procedure. More specifically, remote valve switch assembly 500

permits a user to selectively switch to a lavage operation, while control console 194 is still in

the biopsy mode, thereby eliminating the need to leave the patient's side.

[0084] Remote toggle switch assembly 500 comprises a pair of three-way valves 502, 504

and a connector tube 506, as best seen in FIG. 1OB. First three-way valve 502 is positioned

between control console 194 and motor line 222 and may be selectively turned to open and

close a pathway between control console 194 and motor line 218, as will be explained in

further detail below. In addition, first three-valve 502 is also connected to connector tube

506.

[0085] Second three-way valve 504 is positioned between control console 194 and biopsy

line 220. Like first three-way valve 502, second three-way valve 504 may be selectively

turned to open and close a pathway between control console 194 and biopsy line 220. In

addition, second three-way valve 504 is also connected to connector tube 506.

[0086] Referring now to FIGS. 1OB and 1OC, operation of remote toggle switch assembly

500 will be explained. As shown in FIG. 1OB, first three-way valve 502 is shown as having

three separate pathways defined as A, B, and C. Similarly, second three-way valve 504 is



shown as having three separate pathways defined as D, E, and F. FIG. 1OC illustrates the

various configurations of pathways A, B, C, D, E, and F during different operations of biopsy

device 200.

[0087] When control console 194 is placed in the biopsy mode, both motor line 218 and

biopsy line 220 are active. Accordingly, if it is desired to proceed with taking tissue cores in

the biopsy mode, first three-way valve member 502 opens pathways A and C, but closes

pathway B. Similarly, second three-way valve member 504 opens pathways D and F, but

closes pathway E. In this configuration, a tubing line 508 from control console 194 to motor

line 218 is fluidly connected. Similarly, a tubing line 510 from control console 194 to biopsy

line 220 is also fluidly connected. However, connector line 506 between first and second

three-way valve members 502 and 504 is closed.

[0088] When it is desired to switch to a lavage operation without chaning the operational

mode or control console 194, in a first lavage step, pathways A and E are closed, while

pathways B, C, D and F remain open. This is the first step of the lavage process and is a

venting operation that effectively cuts off air flow to cylinder 224 and motor 222. Further,

because control console is still in the biopsy mode, once pathways A and E are closed, and

actuation mechanism 195 is depressed, cylinder 224 is vented, such that it retracts. This

procedure effectively bypasses control console alarm systems and tricks control console 194

that biopsy device 200 is still operating in the biopsy mode. As such, cutting element 202 is

opened.

[0089] Once cylinder 224 is vented, during the second lavage step, pathways A and E are

opened, and pathways B and F are closed. In this configuration, saline is delivered through

saline line 216, and the saline flush is maximized, thereby having biopsy device 200 actively

lavaging the biopsy cavity. In addition, vacuum line 226 is pulling vacuum through biopsy

device 200. However, control console 194 still remains within the biopsy mode.

[0090] Referring now to FIG. 11, an error indicator system 600 for use with biopsy device

100 will now be described. Control console 194 generally offers five modes of operation:

set-up, test, manual aspiration, biopsy mode and lavage mode. When control console 194 is

in the biopsy mode and a user wants to cock biopsy device 100 or place remote valve 400 in a

pre-fired position, a user presses the remote valve button 402 and is able to cock biopsy

device 100 or place in a pre-fired position..



[0091] When control console 194 is placed in the lavage mode, set-up, or manual aspiration

mode, biopsy device 100 will not "cock," when remote valve 400 is placed in a pre-firing

position. This is because biopsy device 100 requires pressure from control console 194 to

cock biopsy device 100 and this pressure is only available in the biopsy mode. Thus, if a user

wants to cock the biopsy device 100 or put biopsy device in a pre-fired position, biopsy

device needs to be placed in the biopsy mode. However, because the distal end of biopsy

device 100 is positioned inside the patient (as well as being hidden by the introducer

cannula), a user cannot see the biopsy needle and may not notice that biopsy device 100 is in

the lavage mode and that cutting element 132 is open. Further, ambient noise within the

surgical suite may also serve to mask audible operational indicators of the biopsy device,

such that a user may be unable to determine why biopsy device 100 is not operating in the

desired manner.

[0092] To address this issue, error indicator system 600 incorporates a sensor 602 (shown

in phantom) that is disposed in a front chamber of firing line 152. When sensor 602 detects

pressure within firing line 152 of at least 28 psi, sensor 602 sends a signal that biopsy device

100 is properly pressurized and is in the correct operational mode for firing the biopsy needle.

More specifically, sensor 602 is operatively connected to an indicator 604, in any suitable

way, such that the signal triggers indicator 604 to inform the user that biopsy device 100 is

cocked or in a "pre-fire" position. Indicator 604 may be a visual indicator, such as an LED

light that illuminates when sensor 602 sends a signal that biopsy device 100 is properly

pressurized. In addition, or alternatively, indicator 604 may be configured as an audible

signal to alert a user that the console needs to be placed in the biopsy mode when a position

indicator 609 for remote valve 400 indicates that the remote valve 400 is in the pre-fired

position and sensor 602 indicates that firing line 152 is not pressurized.

[0093] However, if sensor 602 detects a pressure of less than 28 psi, then indicator 604 will

also inform the user that biopsy device 100 is not in the pre-fired position, such that it will

prompt the user to insure that the correct operational mode is selected on control console 194.

In one example, indicator 604 may be provided with red and green indicator LEDs such that

when biopsy device 100 is properly pressurized, the green LED is illuminated to indicate the

pre-fired position status. If biopsy device 100 is not in the proper operational mode and

sensor 602 indicates a pressure less than 28 psi, then a signal is sent to illuminate the red



indicator LED to alter the user to check the control console, which may further alert the user

to place control console 194 in the biopsy mode.

[0094] FIG. 12 illustrates a general process flow 700 of error indicator system 600

described above, after biopsy device 100 is powered on. At step 702, the user depresses

remote valve button 402. The process then continues to step 704.

[0095] At step 704, sensor 602 detects if firing line 152 is pressurized to at least 28 psi. If

firing line 152 is pressurized, then the process proceeds to step 706. If firing line 152 is not

adequately pressurized, then the process proceeds to step 708. As described above, the

pressurized status of firing line 152 indicates which mode control console 194 is in. More

specifically, if firing line 152 is pressurized to at least 28 psi, then control console 194 is in

the biopsy mode. In contrast, if pressure reading of firing line 152 is 0 psi, then control

console 194 is in the lavage mode.

[0096] At step 706, biopsy device 100 is in the cocked (or pre-fired) position. In one

particular embodiment, remote valve 400 is provided with position indicator 609 which

indicates, that biopsy device 100 is in the cocked (or pre-fired) position. The process then

proceeds to step 710. At step 710, biopsy device 100 is fired. The process then proceeds to

step 712.

[0097] At step 712, the biopsy process is performed. Biopsy cores are severed and pulled

through the system to collection canister 161 by the aspiration vacuum. After sampling is

complete, tissue cores may be removed from collection canister 161 for further evaluation.

The process then ends.

[0098] As stated above, returning back to step 704, if sensor 602 detects that firing line 152

is not pressurized, then the process moves to step 708. At step 708, an error signal is sent to

the user to indicate that control console 194 is not in the proper mode. The process then

proceeds to step 714.

[0099] At step 714, the error signal triggers an alert mechanism that informs the user that

control console 194 is in the wrong mode. In one exemplary embodiment, control console

194 may be configured to alert the user to place control console 194 into the biopsy mode.

The process then returns to step 704.



[00100] In one particular embodiment, indicator 604 is disposed on remote valve 400 such

that it will be easily visible to a user, even if control console 194 is positioned remotely from

the surgical suite. However, it is understood that indicator 604 may also be placed biopsy

device 100 itself, on control console 194 or a combination thereof. If an indicator is placed

on the control console 194, a separate failure specific message may be triggered, as well. For

this particular example, a "select biopsy mode" message may be sent if a user is attempting to

cock the device while biopsy device 100 is in the lavage mode.

[00101] In one embodiment, sensor 602 is placed in reusable firing line 152b (described in

connection with FIGS. 4-6). Using sensor 602 with reusable firing line 152b reduces costs,

as sensor 602 will not be discarded with biopsy device 100 after use.

[00102] When a user wants to biopsy, biopsy device 100 is in either a pre-fired position or a

fired position. In the fired position, a user actuates biopsy device 100, by, for example,

depressing a foot pedal, which causes biopsy device 100 to take tissue cores. However, when

biopsy device 100 is in the pre-fired position, and remote valve 400 has not been fired, biopsy

device 100 will be unable to acquire tissue cores when operated. In this mode, cutting

element 132 is closed (an inner cutting cannula is forward within the outer cannula), but the

biopsy cycle will run without triggering an error. Thus, biopsy device 100 will sound like it

is performing a normal biopsy cycle, but no tissue cores will be acquired because cutting

element 132 remains closed during the cutting cycle. Such a situation may result in

discarding a functional device, thereby causing undue waste, or extending the procedure.

[00103] To address this issue, in addition to sensor 602 in the front chamber line of firing

line 152, error indicator system 600 further includes a sensor 606 disposed in motor line 150.

With this arrangement, if both firing and motor lines 152 and 150 are pressurized (i.e., at least

28 psi), then sensors 602 and 606 signal a failure. Sensors 602 and 606 may utilize

pneumatic or electronic logic to send the failure signal. The error message will alert the user

that they may need to fire biopsy device 100 before proceeding.

[00104] As discussed above, sensor 602, as well as sensor 606, are operatively connected to

an indicator 604 such that signals trigger indicator 604 to inform the user that biopsy device

100 is function properly or improperly. In one example, indicator 604 may be provided with

red and green indicator LEDs such that when biopsy device 100 is properly pressurized, i.e.,

motor line 150 is pressurized, but firing line 152 is not pressurized, then the green LED is



illuminated to indicate that biopsy device 100 is in the "biopsy ready" or "biopsy" mode. If,

however, both motor line 150 and firing line 152 are pressurized, then a signal is sent to

illuminate the red indicator LED to alert the user to check to see if remote valve 400 is

improperly in the cocked position.

[00105] In one particular embodiment, indicator 604 is disposed on remote valve 400 such

that it will be easily visible to a user, even if control console 194 is positioned remotely from

the surgical suite. However, it is understood that indicator 604 may also be placed biopsy

device 100 itself, on control console 194 or a combination thereof. If an indicator is placed

on the control console 194, a separate failure specific message may be triggered, as well. For

this particular example, a "remote valve 400 is cocked" message may be sent if a user is

attempting to take tissue cores while remote valve is cocked.

[00106] In one embodiment, sensors 602 and 606 are placed in reusable firing line 152b and

reusable motor line 150b (described in connection with FIGS. 4-5). Using sensors 602 and

606 with reusable firing line 152b and reusable motor line 150b reduces costs, as sensors 602

and 606 will not be discarded with biopsy device 100 after use.

[00107] FIG. 13 illustrates a general process flow 800 of error indicator system 600 used to

detect if biopsy device 100 is in a fired position or a pre-fired position, after biopsy device

100 is powered on. At step 802, the user actuates biopsy device 100, such as, for example,

depressing a foot pedal. The process then continues to step 804.

[00108] At step 804, sensors 602 and 606 detects if both firing line 152 and motor line 150

are pressurized to at least 28 psi. If both firing line 152 and motor line 150 are not

pressurized, then the process proceeds to step 810. If firing line 152 and motor line 150 are

both pressurized, the process proceeds to step 808.

[00109] At step 810 the signal from sensor 602 determines that biopsy device 100 is in the

fired position. The process then proceeds to step 812 whereby the user performs the biopsy

operation. The process then ends.

[00110] Returning back to step 804, as stated above, if both firing line 152 and motor line

150 are pressurized, then an error signal is sent at step 808. The process then proceeds to step

814.



[00111] At step 814, the error signal triggers an alert mechanism that informs the user to fire

biopsy device 100. The process then proceeds to step 816. At step 816 a user fires the

biopsy device 100. The process then returns to step 804.

[00112] Another issue that may occur during operation of biopsy device 100, is that a user

may accidentally place remote valve 400 between the cocked and fired position, whereby the

inner cannula is retracted, but outer cannula 13 1 is fired forward. In such a position, remote

valve 400 will only be partially cocked. As such, when a user actuates biopsy device 100

(such as by depressing a foot pedal), the aperture 132 remains open and does not close to cut

tissue properly. Indeed, no samples, or only bits of tissue cores will be obtained, such that

biopsy device 100 will not function properly.

[00113] To address this situation, in addition to sensor 606 in motor line 150, a sensor 608 is

also placed in pressure line 156, which is connected between remote valve 400 and biopsy

device 100. Using pneumatic or electronic control logic, sensor 606 detects if motor line 150

is properly pressurized and sensor 608 detects if pressure line 156 is pressurized. During the

biopsy cycle, motor line 150 is pressurized for approximately 3 seconds. If 28 psi is not

detected in line 156 by sensor 608, then a failure signal is sent because this would indicate

that the motor is not advancing during the biopsy cycle. A user may be prompted to fire

biopsy device completely (i.e., by depressing remote valve 400 completely) prior to

proceeding with biopsy operation.

[00114] Like the embodiments described above, the signals sent by sensors 606 and 608

may be operatively connected to an indicator 604. Indicator 604 may be placed on remote

valve 400, biopsy device 100 or control console 194.

[00115] The preceding description has been presented only to illustrate and describe

exemplary embodiments of the methods and systems of the present invention. It is not

intended to be exhaustive or to limit the invention to any precise form disclosed. It will be

understood by those skilled in the art that various changes may be made and equivalents may

be substituted for elements thereof without departing from the scope of the invention. In

addition, many modifications may be made to adapt a particular situation or material to the

teachings of the invention without departing from the essential scope. Therefore, it is

intended that the invention not be limited to the particular embodiment disclosed as the best

mode contemplated for carrying out this invention, but that the invention will include all



embodiments falling within the scope of the claims. The invention may be practiced

otherwise than is specifically explained and illustrated without departing from its spirit or

scope. The scope of the invention is limited solely by the following claims.



CLAIMS

What is claimed is:

1. A surgical device including an outer housing, comprising:

a cutting element comprising an outer cannula and an inner cannula;

a biopsy line operatively connected to a control console for moving the inner

cannula within the outer cannula;

a motor line operatively connected to the control console for operating the surgical

device;

a vacuum line operatively connected to the inner cannula;

wherein the biopsy line and motor lines each include first and second sections,

wherein the first sections each have distal ends that are fixedly attached to portions of the

surgical device, and wherein each of the second sections include proximal ends that are

operatively connected to the control console,

wherein distal ends of the second sections are selectively attachable to proximal

ends of the first sections, and wherein the second sections of the biopsy line and motor line

are reusable after operation of the surgical device.

2. The surgical device of claim 1, further comprising a firing line operatively

connected to the control console to fire the outer cannula to a target site, wherein the firing

line further includes first and second sections, wherein the first section has a distal end

fixedly attached to a portion of the surgical device, and wherein the second section includes a

proximal end that is operatively connected to the control console, wherein a distal end of the

second section of the firing line is selectively attachable to a proximal end of the first section

of the firing line, and wherein the second section of the firing line is reusuable after operation

of the surgical device.

3. The surgical device of claims 1 or 2, wherein the first sections of the biopsy

line and motor line wherein the proximal ends of each of the first sections further comprise a

first connector member that selectively mates with corresponding second connector member

positioned on distal ends of the second sections of the biopsy line and motor line so as to

fluidly connect the biopsy line and motor line to the control console.



4 . The surgical device of claim 3, wherein the first connector members are

configured as a male connector member, and wherein the second connector members are

configured as female connector members, such that a portion of the first connector members

are selectively received within the second connector members.

5 . The surgical device of claim 4, wherein the first connector members each

further comprise a seal member.

6. The surgical device of claim 4, further comprising a selectively releasable

latching mechanism that selectively secures the first connector members to the second

connector members.

7. The surgical device of claim 3, wherein the first sections of the biopsy and

motor lines are secured together by a first manifold such that first connector members extend

outwardly from the first manifold, and wherein second sections of the biopsy and motor lines

are secured together by a second manifold such that second connector members extend

outwardly from the second manifolds; and wherein the first and second manifolds mate

together when the first connector members are secured to the second connector members.

8. The surgical device of claim 2, further comprising a remote valve member for

selectively controlling the surgical device, wherein the remote valve includes a pressure line

connected to the control console, and wherein proximal ends of the second sections of the

biopsy and firing lines are connected to the remote valve.

9 . The surgical device of claim 8, further comprising a motor line sensor

disposed within the motor line, a firing line sensor disposed within the firing line, and a

pressure line sensor disposed within the pressure line, wherein the sensors are operatively

connected to an indicator to communicate errors in the operational mode of the surgical

device.

10. The surgical device of claim 9, wherein the control console is selectively

operable within at least a lavage operational mode and a biopsy operational mode, wherein

when the control console is placed in the lavage operational mode, the firing line sensor



detects the pressure within the firing line, and if the pressure within the firing line is below 30

psi, the firing line sensor sends an error signal to actuate an indicator.

11. The surgical device of claim 10, wherein the indicator is positioned on at least

one of the remote valve, the surgical device, and the control console.

12. The surgical device of claim 10, wherein the firing line sensor is positioned

within the second section of the firing line.

13. The surgical device of claim 9, wherein the firing line sensor detects the

pressure within the firing line and wherein the motor line sensor detects pressure within the

motor line, and wherein if both the firing line and motor line sensors detect pressure of at

least 30 psi, then the firing and motor line sensors cooperate to send an error signal to actuate

an indicator.

14. The surgical device of claim 9, wherein the motor line sensor detects pressure

within the motor line and the pressure sensor detects pressure within the pressure line,

wherein if motor line sensor detects a pressure of at least 30 psi, but pressure line sensor does

not detect a pressure of at least 30 psi, then motor and pressure line sensors cooperate to send

an error signal to actuate an indicator.

15. The surgical device of claim 1, further comprising a remote toggle switch

assembly, wherein the remote toggle switch assembly comprises a first three-way valve, a

second three-way valve and a connector tube; wherein the first three-way valve is positioned

between the control console and the motor line, wherein the second three-way valve is

positioned between the control console and the biopsy line, and wherein the connector tube is

positioned between the first and second three-way valves, wherein the both the first and

second three-way valves are selectively moved to modify pathways between the control

console and the motor and biopsy lines.

16. A tissue filter assembly for a surgical device, comprising:

a cap member having an open end a substantially closed end that is in communication

with a cutting cannula;



a filter can member defining a chamber therein, the filter can having an open end and

a substantially closed end with a vacuum line operatively connected thereto; and

a filter member defined by a generally porous body, wherein the filter member further

comprises a gasket sealing member fixedly connected around an open end of the filter

member;

wherein the filter member is disposed within the chamber of the filter can member

and the filter can member is selectively attached to the cap member such that the gasket

member is compressed between the substantially closed end of the cap member and an outer

periphery of the filter can member to create a vacuum-tight seal.

17. The tissue filter assembly for a surgical device of claim 16, further comprising

a scoop member defined by an upper ring member connected to a body member and a foot

member attached to the body member, wherein the scoop member is sized to be disposed

within the filter member when the filter member is positioned within the can member and the

can member is secured to the cap member.

18. The tissue filter assembly for a surgical device of claim 17, wherein the gasket

sealing member further comprises a recessed section that forms an interior mounting flange,

the upper ring member of the scoop member being positioned on the mounting flange when

the scoop member is disposed within the filter member.

19. The tissue filter assembly for a surgical device of claim 17, wherein the gasket

member fixedly secured to the filter member has a predetermined width that is less than a

distance formed between an outer surface of the gasket member and an interior surface of the

cap member when the filter can, with the filter member disposed therein, is secured to the cap

member;

wherein the upper ring member of the scoop member is imbedded within a second

gasket member,

wherein the gasket member of the filter and the second gasket member of the upper

ring member cooperate, when mated together, to define a width that is slightly larger than the

distance formed between the outer surface of the gasket member and an interior surface of the

cap member when the filter can, with the filter member and the scoop member disposed

therein, is secured to the cap member; such that the mated together gasket member of the



filter member and the second gasket member of the upper ring member are compressed

between the substantially closed end of the cap member and an outer periphery of the filter

can member to create a vacuum-tight seal.

20. The tissue filter assembly for a surgical device of claim 16, wherein the filter

can member is provided with a bayonet mount that cooperates with a groove formed on the

cap member to releasably secure the filter can member to the cap member.
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