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(57) ABSTRACT 

A handheld biopsy device is provided for the collection of 
soft tissue samples from a surgical patient. In a preferred 
embodiment, the biopsy device comprises a handpiece, a ?uid 
collection system, and a poWer transmission source. The 
handpiece is con?gured for grasping by a single hand, and 
being independentyl manipulatable by hand for movement of 
the instrument toWard and aWay from the patient. An elon 
gated piercer extends from the distal end of the handpiece. 
The piercer has a sharpened distal end for entering the tissue 
and a port located proximal to the sharpened distal end for 
receiving a portion of tissue mass. An elongated cutter is 
disposed coaxially relative to a piercer lumen of the piercer. A 
distal blade of the cutter slides distally past the port of the 
piercer to severe the tissue portion draWn into the port by 
vacuum. The cutter is retracted to a most proximal position 
for removal of the tissue portion from a cutter lumen of the 
cutter. The handpiece further comprises a holster for detach 
ably connecting a cutter rotational transmission and a cutter 
axial transmission to the poWer transmission source. 

70 22\_ POWER F24 
COLLECTION —--— CONTROL —--— TRANSMISSION 

SYSTEM UNIT SOURCE 



Patent Application Publication Aug. 6, 2009 Sheet 1 0f 15 US 2009/0198149 A1 

.VNL 



Patent Application Publication Aug. 6, 2009 Sheet 2 0f 15 US 2009/0198149 A1 



Patent Application Publication Aug. 6, 2009 Sheet 3 0f 15 US 2009/0198149 A1 



Patent Application Publication Aug. 6, 2009 Sheet 4 0f 15 US 2009/0198149 A1 



Patent Application Publication Aug. 6, 2009 Sheet 5 0f 15 US 2009/0198149 A1 



1 A 9 M 

% . 

m mw Q; 

m 

s OF @R 

U NB 

\ 6Q<m@2w,_% 

m 6 w “m 9 

m . 

6., <@ o; 

g 

M i: 3 

mm 

H .m ................................................... l| 

................................................... -i N 

M n 

m ON lwmv 

- P H 

O Q \\\\\\\\\ .IW mm? mm? wmwmr \m?v .v: 
m 9‘ Q 

m h 



Patent Application Publication Aug. 6, 2009 Sheet 7 0f 15 US 2009/0198149 A1 

i: i m h . O_|._ 

LE cm 

8 $| on w» 

iv 9 

y_ _ O \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ _6°m@29_% 
[mm hm\\\ BBB 

mm 

4“: Q 7K 

3 

<% .o_|._ 

i: i 

. mm 

........................................ -Jwuii- _ mwm 
A‘: ¢§ 

3 2K N 



Patent Application Publication Aug. 6, 2009 Sheet 8 0f 15 US 2009/0198149 A1 

‘r O (.0 _| 

w 0 § 2 m 5 
01 E 

¢ _ 

w E 
“O o 
‘- <r 

\j N no \ <r 
|_____ q- m m 

L0 
to .. \ \¢ 
2 ii ~@ 

i ii ; 
ll 0 

!! 
I! 

\ ll % o 
\ == 0, 

!! s2 
5? !! 
\ !! 
r0 ll 
<r :: 

l! \ 
ll 0 

I! “ 
II 

II 
:: 
ll 

i == 55 
‘ 

P co/ 

::- Q‘ 

|| <: K II <- m 
(\1 || q- w '\ q; 

co !! / <7“ 00 
m " . Lq_/ 

- o x 0' 
<r _ _ 



Patent Application Publication Aug. 6, 2009 Sheet 9 0f 15 US 2009/0198149 A1 



Patent Application Publication Aug. 6, 2009 Sheet 10 0f 15 US 2009/0198149 A1 

FIG. 10 



Patent Application Publication Aug. 6, 2009 Sheet 11 0f 15 US 2009/0198149 A1 



Patent Application Publication Aug. 6, 2009 Sheet 12 0f 15 US 2009/0198149 A1 

233 

12 

FIG. 



Patent Application Publication Aug. 6, 2009 Sheet 13 0f 15 US 2009/0198149 A1 



Patent Application Publication Aug. 6, 2009 Sheet 14 0f 15 US 2009/0198149 A1 

$558 a} NEED 2% \ ?g 2% 

@wn 

* 1 gig 23 

mg _ ‘ 8% 

A \ mommoomloéz H FE 
n Lqwm $25 a $55 Q 

Q: 

$.30”: zoo 

15.6528 



Patent Application Publication Aug. 6, 2009 Sheet 15 0f 15 US 2009/0198149 Al 

m: 

@ @ 
9%! @/ 

QQWIMH 
Sn inn/i Sni® wmn® fmmm f?n 



US 2009/0198149 A1 

SURGICAL DEVICE FOR THE COLLECTION 
OF SOFT TISSUE 

RELATED PATENTS AND PATENT 
APPLICATIONS 

[0001] This application claims priority to US. patent appli 
cation Ser. No. 10/638,519 FiledAug. 11, 2003, Which claims 
priority to US. patent application Ser. No. 09/ 895,732 ?led 
Jun. 29, 2001; Which claims priority to US. patent applica 
tion Ser. No. 09/543,122 ?led Apr. 5, 2000; Which claims 
priority US. patent application Ser. No. 09/178,075 ?led Oct. 
23, 1998. 
[0002] This application is related to the following co-pend 
ing US. patent applications: Ser. No. 08/825,899 ?led onApr. 
2, 1997; Ser. No. 09/107,845 ?led on Jun. 30, 1998. This 
application is further related to the following co-pending US. 
patent applications: Ser. No. , ?led (Attorney Docket 
No. END 562); Ser. No. , ?led (Attorney Docket No. 
END 563). 

FIELD OF THE INVENTION 

[0003] The present invention relates, in general, to devices 
for tissue sampling and, more particularly, to improved 
biopsy probes for acquiring subcutaneous biopsies and for 
removing lesions. 

BACKGROUND OF THE INVENTION 

[0004] The diagnosis and treatment of patients With can 
cerous tumors, pre-malignant conditions, and other disorders 
has long been an area of intense investigation. Non-invasive 
methods for examining tissue include palpation, X-ray, MRI, 
CT, and ultrasound imaging. When the physician suspects 
that a tissue may contain cancerous cells, a biopsy may be 
done using either an open procedure or a percutaneous pro 
cedure. For an open procedure, a scalpel is used by the sur 
geon to create a large incision in the tissue in order to provide 
direct vieWing and access to the tissue mass of interest. The 
entire mass (excisional biopsy) or a part of the mass (inci 
sional biopsy) may then be removed. For a percutaneous 
biopsy, a needle-like instrument is used through a very small 
incision to access the tissue mass of interest and to obtain a 
tissue sample for later examination and analysis. The advan 
tages of the percutaneous method as compared to the open 
method may be signi?cant and may include: less recovery 
time for the patient, less pain, less surgical time, loWer cost, 
and less dis?gurement of the patient’s anatomy. Use of the 
percutaneous method in combination With imaging devices 
such as X-ray and ultrasound has resulted in highly reliable 
diagnoses and treatments. 
[0005] Generally there are tWo Ways to obtain percutane 
ously a portion of tissue from Within the body, by aspiration or 
by core sampling. Aspiration of the tissue through a ?ne 
needle requires the tissue to be fragmented into pieces small 
enough to be WithdraWn in a ?uid medium. The method is less 
intrusive than other knoWn sampling techniques, but one can 
only examine cells in the liquid (cytology) and not the cells 
and the structure (pathology). In core biopsy, a core or frag 
ment of tissue is obtained for histologic examination Which 
may be done via a froZen or para?in section. 
[0006] The type of biopsy used depends mainly on various 
factors present in the patient, and no single procedure is ideal 
for all cases. Core biopsy, hoWever, is very useful in a number 
of conditions and is Widely used by physicians. 
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[0007] A number of biopsy devices have been designed and 
commercialized for use in combination With imaging devices. 
One such biopsy instrument is the BIOPTY gun, available 
from C.R. Bard, Inc. and described in US. Pat. Nos. 4,699, 
154 and 4,944,308 as Well as in US. Reissued Pat. No. 
34,056. The BIOPTY gun is a core sampling biopsy device in 
Which the biopsy needle is spring-poWered. HoWever, When 
using the BIOPTY gun, the breast or organ must be punctured 
and the device is re-inserted each time a sample is taken. 
Another core biopsy device is the TRUE CUT needle manu 
factured by Travenol Laboratories. This TRUECUT needle 
collects a single core of tissue using a pointed element With a 
side-facing notch to receive tissue and an outer, sharpened 
sliding cannula to cut the core sample from the surrounding 
tissue. 

[0008] Aspiration biopsy devices for obtaining biopsy 
samples from the body are described in the following: US. 
Pat. No. 5,492,130; US. Pat. No. 5,526,821; US. Pat. No. 
5,429,138; and US. Pat. No. 5,027,827. These patents 
describe devices Which use the aspiration method of liquid 
suspended tissue extraction rather than core sampling to 
extract tissue. 

[0009] To overcome operator error associated With such 
devices, and to enable multiple sampling of the tissue Without 
having to reenter the tissue for each sample, a biopsy instru 
ment noW marketed under the tradename MAMMOTOME 
Was developed. Embodiments of the invention are described 
in US. Pat. No. 5,526,822. The MAMMOTOME instrument 
is a type of image- guided, percutaneous, coring, breast biopsy 
instrument. It is vacuum-assisted and some of the steps for 
retrieving the tissue samples have been automated. The phy 
sician uses this device to capture “actively” (using the 
vacuum) the tissue prior to severing it from the body. This 
alloWs for sampling tissues of varying hardness. In the MAM 
MOTOME biopsy instrument, the cutter is rotated using a 
motor drive mounted in the instrument While the surgeon 
manually moves the cutter back and forth by a knob on the 
outside of the instrument. Thus, the surgeon is able, through 
tactile feedback, to determine Whether the blade is effectively 
cutting tissue or if there is a problem, such as binding or 
stalling. The surgeon may then adjust the speed at Which the 
blade is moved through the tissue, stop the blade, or back the 
blade aWay from the tissue. The device can also be used to 
collect multiple samples in numerous positions about its lon 
gitudinal axis, Without removing the biopsy needle from the 
body. These features alloW for substantial sampling of large 
lesions and complete removal of small ones. In the MAM 
MOTOME, a vacuum chamber is attached alongside and 
?uidly connected to an elongated, holloW piercer. The 
vacuum supplied through the vacuum chamber pulls tissue 
into the lateral receiving port of the holloW piercer. 
[0010] For breast biopsies, the devices described so far are 
most commonly used in combination With either X-ray or 
ultrasound imaging to locate suspicious tissue, although other 
imaging modalities such as magnetic resonance imaging are 
also available. When using, for example, the MAMMO 
TOME biopsy device With an X-ray stereotactic table, the 
biopsy device is attached to a movable, mechanical mounting 
arm. The patient lies face doWn on the table and the patient’s 
breast is guided through an opening in the stereotactic table. 
Several X-ray images of the breast are taken from different 
angles to determine the location of the calci?cations, lesions, 
etc. Which are to be removed from the breast. Next the mount 
ing arm is manually repositioned so that the biopsy device is 
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properly aligned With the breast. Then the mounting arm is 
manipulated to push piercer of the biopsy device into the 
breast until the tip of the piercer is positioned alongside the 
tissue to be sampled. Additional X-ray images are then made 
to con?rm that the port on the distal end of the piercer is in the 
proper position to collect the desired tissue portions. The 
biopsy device is then used to retrieve one or more core 
samples of tissue. Additional X-ray images are taken to con 
?rm the removal of the suspect tissue. Sometimes the biopsy 
device and mounting arm must be repositioned during the 
procedure so that the tip of the piercing element is in a neW 
location in order to retrieve more tissue samples. As this brief 
description illustrates, there are many time consuming steps 
in getting the biopsy device properly positioned to retrieve the 
desired tissue. In addition, the accessibility of certain parts of 
the breast may be hindered by the degrees of freedom of the 
movement of the mounting arm. Also, the siZe of the stereo 
tactic table and associated equipment precludes portability of 
the system. It is not possible, for example, to have a number of 
patients being prepared for the procedure in separate rooms of 
a clinic, if there is only one room set-up for doing the proce 
dure. Having a portable system Would alloW the surgeon to go 
from room-to-room and perform the procedure, and thus 
alloW more patients to be treated in a given time period at the 
clinic. 

[0011] Biopsy devices are also used With other kinds of 
X-ray imaging systems such as those for Which the patient is 
upright rather than lying doWn. The numerous steps described 
above for locating, con?rming, and recon?rming using X-ray 
stereo “snapshots” are also necessary for the upright versions. 

[0012] The MAMMOTOME biopsy instrument may also 
be used With real time handheld imaging devices such as 
ultrasound imaging devices. When using a biopsy instrument 
such as the MAMMOTOME With a handheld ultrasound 

imaging device, the surgeon gains the advantage of having 
real time imaging of the tissue of interest. Typically the ultra 
sound imaging device is held in one hand and pointed at the 
tissue being penetrated by the piercer. In order to facilitate 
positioning and manipulation of both the biopsy instrument 
and the imaging device, it is normally necessary to attach the 
biopsy instrument to a mechanical, articulating arm Which is 
designed to support the Weight of the biopsy instrument. In 
addition, since axial movement of the cutter on the MAM 
MOTOME is actuated by hand, the biopsy device must be 
rigidly supported to alloW the surgeon to actuate the cutter 
Without moving the tip. Alternatively, an assistant may be 
used to help operate the controls for the biopsy device. It 
Would, therefore, be advantageous to design a handheld core 
sampling biopsy instrument Wherein the cutter of the instru 
ment Was moved using a motor drive Which could be actuated 
by the touch of a sWitch. Further, since some of the electrical 
and vacuum controls are not on the MAMMOTOME biopsy 
instrument itself, the biopsy instrument must be rigidly sup 
ported or the surgeon must have an assistant to actuate the 
controls. It Would, therefore, be further advantageous if the 
electrical and vacuum controls for the biopsy device Were 
positioned in relatively close proximity either on the instru 
ment or, for example, on an associated generator. Automating 
axial movement of the cutter Will, to some extent, eliminate 
the tactile feedback that the surgeon gets from moving the 
cutter blade manually. It Would, therefore, be advantageous to 
provide a method of automatically measuring and controlling 
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the axial movement of the cutter Which could be utiliZed to, 
for example, prevent the cutter from advancing When the port 
is blocked. 
[0013] In recent years several patents have issued describ 
ing handheld, motoriZed devices for the extraction of tissue 
from the body. Many of these devices are for arthroscopic 
surgery and are not intended for retrieving biopsy core 
samples of tissue for pathological analysis. The motors are for 
rotationally driving the cutting/milling end effectors, but not 
for advancing the end effectors into the tissue. Examples of 
arthroscopic, handheld, motoriZed devices include the fol 
loWing U.S. Pat. Nos. 4,995,877; 4,705,038; 5,192,292; 
5,112,299; 5,437,630; 5,690,660; and 5,320,635. 
[0014] In Us. Pat. No. 4,940,061 issued to TerWilliger, et 
al, on Jul. 10, 1990, a core sampling, handheld biopsy device 
incorporating a battery poWered motor for driving a means to 
penetrate and sever tissue is described. The motor axially 
drives a cutter to advance the cutter into tissue, thus eliminat 
ing the noise and jerking associated With mechanical stops of 
the spring-actuated devices. This signi?cantly adds to the 
comfort of both the patient and the surgeon. HoWever, the 
device does not incorporate a vacuum source for obtaining the 
tissue portion. As described in Burbank, et al, ’822 and ’333, 
the vacuum greatly facilitates the capturing of a complete 
tissue portion Within the distal end port on the piercing ele 
ment. Capturing more tissue With each sample reduces the 
number of samples required, and increases the likelihood of 
obtaining the diseased tissue. The TerWilliger device in ’061 
also does not address hoW to minimiZe leakage and spilling of 
the high volume of ?uids present in biopsy procedures. 
[0015] The surgeon may prefer to use an X-ray imaging 
system for some patients, and an ultrasound imager for oth 
ers. In such situations, it Would be desirable to use a biopsy 
instrument Which is adaptable to both kinds of imaging sys 
tems. 

[0016] Such an instrument could be used as a handheld 
instrument or also as an instrument mounted onto the arm of 
an X-ray stereotactic table, depending on the situation. 
[0017] It is therefore desirable to provide a more versatile 
and “patient friendly” biopsy device than What is currently 
available. The device should be particularly adapted for use 
Without mounting to an X-ray stereotactic table. It should be 
a lightWeight, maneuverable, handheld device, so that the 
surgeon may have the option to perform the biopsy procedure 
in combination With an ultrasound imaging device. It is desir 
able that the device be easily transported from room-to-room 
so that several patients may be prepared for the surgical 
procedure concurrently, thus alloWing more patients to be 
treated in a given time period, and potentially reducing the 
overall cost of the surgical procedure. In addition, it is desir 
able to perform a biopsy With feWer steps in order to decrease 
the overall time of the procedure. This Would be achievable by 
eliminating the need to set-up and operate the X-ray stereo 
tactic table. The combination of these factors could alloW the 
surgical procedure to be more Widely available to patients 
than it is currently. 
[0018] It is also desirable to provide a handheld biopsy 
device Which may be held parallel to the chest Wall of the 
patient, so that suspect tissue masses close to the chest Wall 
can be easily sampled. It is desirable that the surgeon be able 
to easily steer the penetrating tip of the handheld device 
toWards the desired tissue to be sampled. It is further desired 
that the surgeon have tactile feedback as the tissue is probed 
by the penetrating tip of the device, to provide the surgeon 
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With clues regarding the disease state of the tissue encoun 
tered. It is also desirable that the biopsy device be “patient 
friendly” by not having noisy or jerky mechanical actuations 
during the procedure, and by not having to be used With large 
machines such as an X-ray stereotactic table. 

SUMMARY OF THE INVENTION 

[0019] The present invention overcomes problems associ 
ated With using a biopsy instrument Which may be used only 
When mounted to an X-ray stereotactic system. 
[0020] In the preferred embodiment, the present invention 
is a handheld biopsy device Which may be used in combina 
tion With another handheld imaging device such as an ultra 
sound imaging device. The biopsy instrument is for the col 
lection of at least one soft tissue sample from a surgical 
patient. The biopsy instrument has a handpiece Which is inde 
pendently manipulatable by hand movement of the instru 
ment toWard and aWay from the patient. The biopsy instru 
ment has an elongated piercer extending from the distal end of 
the handpiece. The piercer has a piercer lumen through it and 
a sharpened distal end for entering tissue When the handpiece 
is moved independently by hand toWard the surgical patient 
so as to cause the sharpened distal end to penetrate tissue 

[0021] The piercer also has a port located proximal to the 
sharpened distal end for receiving a portion of a tissue mass 
When the handpiece is further manipulated independently by 
hand so as to position the tissue mass adjacent to the port. The 
piercer lumen is in ?uid communication With this port. 
[0022] The present invention also has an elongated cutter 
With a lumen through it. This cutter is disposed coaxially and 
slidably relative to the piercer. The cutter has a cutting blade 
on the distal end for cutting the portion of tissue protruding 
into the port of the piercer When the cutter slides distally past 
the port. A portion of the cut tissue is then deposited Within the 
cutter lumen proximal to the cutting blade. 
[0023] The present invention includes a cutter rotational 
transmission contained Within the handpiece and operation 
ally connected to the elongated cutter. When the cutter rota 
tional transmission is actuated, the cutter is rotated about its 
longitudinal axis. 
[0024] The present invention further includes a cutter axial 
transmission contained Within the handpiece and operation 
ally connected to the elongated cutter. When the cutter axial 
transmission is actuated, the cutter is slid in an axial direction 
relative to the piercer. It is slid in the distal axial direction to 
cut a portion of tissue protruding into the port. It is slid in the 
proximal axial direction to retrieve the cut portion of tissue 
from the biopsy instrument. 
[0025] The biopsy device also has a poWer transmission 
source Which is operationally engageable With the cutter rota 
tional transmission for rotation of the cutter. In the preferred 
embodiment, the poWer transmission source is also opera 
tionally engageable With the cutter axial transmission for the 
longitudinal movement of the cutter. A ?rst electric motor is 
operationally engaged to the cutter rotational transmission by 
a ?rst ?exible, rotatable shaft. A second electric motor is 
operationally engaged to the cutter axial transmission by a 
second ?exible, rotatable shaft. The handpiece also includes a 
holster. The distal ends of the ?rst and second rotatable shafts 
are rotatably mounted in the holster so that the ?rst and 
second shafts are operationally engaged, respectively, to the 
cutter rotational transmission and the cutter axial transmis 
sion inside the handpiece. 
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[0026] In the preferred embodiment of the present inven 
tion, a tubular tissue remover is disposed in the cutter lumen 
of the cutter. The tissue remover pushes the tissue portion out 
of the distal end of the cutter lumen and onto a tissue sampling 
surface of the handle When the cutter is retracted in the proxi 
mal direction. The proximal end of the tissue remover is 
connected to a ?rst vacuum tube Which is connected by a ?rst 
connector to a ?uid collection system. The ?uidic contents of 
the cutter lumen are transported to the ?uid collection system 
When the vacuum is actuated. A strainer on the distal end of 
the remover is provided to block the tissue portion from 
entering the remover. 
[0027] Also in the preferred embodiment, the proximal end 
of the piercer lumen is connected by a second vacuum tube 
Which is connected by a second connector to the ?uid collec 
tion system. The ?uidic contents of the piercer lumen also are 
transported to the ?uid collection system When the vacuum of 
the system is actuated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The novel features of the invention are set forth With 
particularity in the appended claims. The invention itself, 
hoWever, both as to organiZation and methods of operation, 
together With further objects and advantages thereof, may 
best be understood by reference to the folloWing description, 
taken in conjunction With the accompanying draWings in 
Which: 
[0029] FIG. 1 is an isometric vieW of the present invention, 
a biopsy instrument Which includes a handpiece for the col 
lection of soft tissue; 
[0030] FIG. 2 is an isometric vieW of the handpiece shoW 
ing a probe assembly prior to attachment to a holster; 
[0031] FIG. 3 is an exploded isometric vieW of the probe 
assembly; 
[0032] FIG. 4 is an isometric vieW of the probe assembly of 
FIG. 2 With the left handle shell removed to reveal the internal 
components; 
[0033] FIG. 5 is an exploded isometric vieW of the holster; 
[0034] FIG. 6A is a top vieW in section ofthe probe assem 
bly and a distal portion of the holster, revealing a cutter in the 
a ?rst, fully retracted position; 
[0035] FIG. 6B is a top vieW in partial section of the distal 
end of the probe assembly for When the cutter is in the ?rst 
position and a port on the distal end of a piercer is open; 
[0036] FIG. 7A is a top vieW in section ofthe probe assem 
bly and a distal portion of the holster, revealing the cutter in a 
third, intermediate position; 
[0037] FIG. 7B is a top vieW in partial section of the distal 
end of the probe assembly and the port on the distal end of the 
piercer is open in order to receive the tissue portion to be 
removed from the patient, and a distal blade (shoWn With 
hidden lines) of the cutter is immediately proximal to the port, 
corresponding to the third position of the cutter shoWn in FIG. 
7A; 
[0038] FIG. 8A is a top vieW in section ofthe probe assem 
bly and a distal portion of the holster revealing the cutter in a 
fourth, fully deployed position; 
[0039] FIG. 8B is a top vieW in partial section of the distal 
end of the probe assembly and the distal blade (shoWn With 
hidden lines) of the cutter is shoWn distal to the port on the 
distal end of the piercer, corresponding With the fourth posi 
tion of the cutter tube shoWn in FIG. 8A; 
[0040] FIG. 9 is an isometric vieW of the probe assembly 
With the left handle shell removed, shoWing the cutter in the 
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?rst position, and a tissue portion is shoWn deposited onto a 
tissue sampling surface of the handle after the tissue portion 
Was removed from the distal end of the cutter; 
[0041] FIG. 10 is a partial top vieW ofa second embodiment 
of the present invention, Wherein a holster upper shell and a 
probe assembly upper shell have been removed to reveal the 
internal components; 
[0042] FIG. 11 is an isometric vieW of a holster loWer shell 
and part of a probe assembly loWer shell of the biopsy instru 
ment shoWn in FIG. 10 revealing a latch and a holster slot; 
[0043] FIG. 12 is a longitudinal section of the assembled 
components of FIG. 11; 
[0044] FIG. 13 is an exploded isometric vieW ofa holster of 
a third embodiment of the present invention, shoWing a 
sWitch board and a rotation sensor; 

[0045] FIG. 14 is a schematic diagram of a control unit and 
its relationship to the other components of the present inven 
tion; and 
[0046] FIG. 15 is an enlarged diagram of the display illus 
trated in FIG. 14. 

DETAILED DESCRIPTION OF THE INVENTION 

[0047] FIG. 1 shoWs a ?rst embodiment of a biopsy instru 
ment comprising a probe assembly 40, a holster 140, a ?uid 
collection system 22, a control unit 342, and a poWer trans 
mission source 24. The probe assembly 40 is detachably 
connected to the holster 140. Together they constitute a light 
Weight, ergonomically shaped, hand manipulatable portion 
referred to as a handpiece 20. The probe assembly 40 includes 
a piercer 70 extending distally from a holloW handle 43. The 
probe assembly 40 is ?uidly connected to the ?uid collection 
system 22 by a ?rst vacuum tube 94 and a second vacuum tube 
136. The ?rst and second vacuum tubes are detachably con 
nected to the ?uid collection system 22 by a ?rst connector 27 
and a second connector 25, respectively. The ?rst connector 
has a male portion 32 and a female portion 28 attached to the 
?rst vacuum tube 94. The second connector 25 has a female 
portion 30 and a male portion 26 attached to the second 
vacuum tube 136. The connector portions, 26, 28, 30, and 32, 
are attached in this manner to prevent the accidental sWitch 
ing of the ?rst and second tubes, 136 and 94, to the ?uid 
collection system 22. The holster 140 includes a ?rst rotatable 
shaft 34, a second rotatable shaft 36, and a control cord 38. 
The ?rst and second rotatable shafts, 34 and 3 6, are preferably 
?exible so that the operator may easily manipulate the hand 
piece 20 With one hand. The control cord 38 operatively 
connects the handpiece 20 to the poWer transmission source 
24 and control unit 342. 
[0048] Since the handpiece 20 is manipulated by the opera 
tor’s hand rather than by an electro-mechanical arm, the 
operator may steer the tip of the handpiece 20 With great 
freedom toWards the tissue mass of interest. The surgeon has 
tactile feedback While doing so and can thus ascertain, to a 
signi?cant degree, the density and hardness of the tissue 
being encountered. In addition, the handpiece 20 may be held 
approximately parallel to the chest Wall of the patient for 
obtaining tissue portions closer to the chest Wall then may be 
obtained When using a instrument mounted to an electrome 
chanical arm. As can be seen in FIG. 1, the piercer 70 extends 
from the distal end of the handpiece 40 and is longitudinally 
offset With respect to the handpiece 40. This offset also facili 
tates the insertion of the piercer 70 into the tissue While the 
axis of the piercer 70 is approximately parallel to the plane of 
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the patient’s chest Wall. As a result, it is possible to extract 
tissue portions Which are located close to the chest Wall of the 
patient. 
[0049] Those skilled in the art may appreciate that a mount 
or “nest” could be provided to hold the handpiece 20 securely 
to the movable arm of an X-ray stereotactic table or other kind 
of imaging device Which incorporates a movable arm for 
holding a biopsy instrument. This Would provide the operator 
With the option to use the handpiece 20 to access the tissue 
mass Within the surgical patient in much the same manner as 
Was described earlier for using the MAMMOTOME instru 
ment. This versatility may be advantageous to the operator, 
for example, in a situation Where the handheld imaging device 
Was temporarily not available for use, and it Would be neces 
sary to use the X-ray stereotactic table. 

[0050] FIG. 2 shoWs the holster 140 and the probe assembly 
40 separated. A pair of tabs 144 project laterally from each 
side of a holster upper shell 142, and insert into right and left 
undercut ledges, 138 and 139 respectively, of the holloW 
handle 43 of the probe assembly 40. A plurality of indenta 
tions 66 are provided on the handle 43 to improve the opera 
tor’s grip on the instrument. A tube slot 162 in the loWer shell 
156 of the holster L40 provides clearance for ?rst and second 
vacuum tubes, 94 and 136. A ?rst sWitch 146, a second sWitch 
148, and a third sWitch 150 are mounted in the distal portion 
of the holster 140 so that the physician can operate the hand 
piece 20 With a single hand While having the other hand free 
to operate an ultrasonic imaging device or the like. The 
switches 146, 148, and 150 are provided to operate the poWer 
transmission source 24 and the ?uid collection system 22 in 
conjunction With the control unit 342. A ridge 152 on the 
distal end of the holster 140 is provided to assist the operator 
in grasping the handpiece 20 and in operating the sWitches 
146, 148, and 150. The ridge 152 further provides the operator 
With a tactile reference as to Where to properly grasp the 
handpiece 20. 
[0051] Still in FIG. 2, the probe assembly 40 includes a 
WindoW 58 so that a portion of the ?rst vacuum tube 94 may 
be vieWed. The ?rst and second vacuum tubes, 94 and 136, are 
made from a ?exible, transparent or translucent material, 
such as silicone tubing. This enables visualiZation of the 
material ?oWing through the tubes. By having the WindoW 58 
in the probe assembly 40, the operator can see the ?oW in the 
?rst vacuum tube 94 Without needing to look aWay from the 
tissue into Which the piercer 70 is inserted. A transverse 
opening 68 is provided in the distal end of the holloW handle 
43 Which alloWs access from either side to a tissue sampling 
surface 64. The tissue extracted from the surgical patient is 
retrieved by the operator or an assistant from the tissue sam 
pling surface 64. 
[0052] FIG. 3 is an exploded isometric vieW of the probe 
assembly 40. The handle 43 is formed from a right handle 
shell 42 and a left handle shell 44, each injection molded from 
a rigid, biocompatible plastic such as polycarbonate. Upon 
?nal assembly of the probe assembly 40, the left and right 
handle shells are joined together by ultrasonic Welding along 
a joining edge 62, or joined by any of several other methods 
Well knoWn in the art. The probe assembly 40 comprises the 
piercer 70 Which includes an elongated, metallic piercer tube 
74 having a piercer lumen 80. On the side of the distal end of 
the piercer tube is a port 78 for receiving the tissue to be 
extracted from the surgical patient. Joined alongside the 
piercer tube 74 is an elongated, tubular, metallic vacuum 
chamber tube 76 having a vacuum lumen 82. Piercer lumen 


















