I *I Innovation, Sciences et Innovation, Science and CA 3009231 C 2020/09/22
Développement économique Canada Economic Development Canada

Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 009 231

(12 BREVET CANADIEN

CANADIAN PATENT

13 C

(22) Date de dépot/Filing Date: 2010/12/15

(41) Mise a la disp. pub./Open to Public Insp.: 2011/07/21
(45) Date de délivrance/lssue Date: 2020/09/22

(62) Demande originale/Original Application: 2 778 117
(30) Priorité/Priority: 2009/12/23 (US12/645,567)

(51) ClLInt./Int.Cl. A67B 10/02 (2006.01),
A61B 34/20 (2016.01), A61B 8/00 (2006.01)

(72) Inventeurs/Inventors:
CHUDZIK, RAFAL, US;
SEIGER, JASON G., US;
SMITH, JENNIFER, US;
SIMPSON, CHARLES, US

(73) Propriétaire/Owner:
C.R.BARD, INC., US

(74) Agent: SMART & BIGGAR LLP

(54) Titre : MECANISME DE SONDE DE BIOPSIE POSSEDANT DES CARACTERISTIQUES ECHOGENES MULTIPLES
(54) Title: BIOPSY PROBE MECHANISM HAVING MULTIPLE ECHOGENIC FEATURES

(57) Abrégé/Abstract:

A biopsy probe mechanism includes an elongate sample receiving member having a longitudinal axis and having a sample
receiving notch. An elongate sample receiving member and a cutting cannula are movable relative to one another along a
longitudinal axis between a first relative position and a second relative position. A first echogenic feature is established on the
elongate sample receiving member and a second echogenic feature is established on the cutting cannula. The first echogenic
feature is in longitudinal alignment with the second echogenic feature when the elongate sample receiving member and the cutting
cannula are in the first relative position. The first echogenic feature is out of longitudinal alignment with the second echogenic
feature when the elongate sample receiving member and the cutting cannula are in the second relative position.

50 rue Victoria ¢ Place du Portage 1 ® Gatineau, (Québec) KI1AOC9 e www.opic.ic.gc.ca i+l

50 Victoria Street e Place du Portage 1 ® Gatineau, Quebec

noes < e Canada



20120
BIOPSY PROBE MECHANISM HAVING MULTIPLE ECHOGENIC FEATURES

ABSTRACT OF THE DISCLOSURE

A biopsy probe mechanism includes an elongate sample receiving member having a
longitudinal axis and having a sample receiving notch. An elongate sample receiving
member and a cutting cannula are movable relative to one another along a longitudinal axis
between a first relative position and a second relative position. A first echogenic feature is
cstablished on the elongate sample receiving member and a second echogenic feature is
established on the cutting cannula. The first echogenic feature is in longitudinal alignment
with the second echogenic feature when the elongate sample receiving member and the
cutling cannula are in the first relative position. The first echogenic feature is out of
longitudinal alignment with the second echogenic feature when the elongate sample receiving

member and the cutting cannula are in the second relative position.
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BIOPSY PROBE MECHANISM HAVING MULTIPLE ECHOGENIC FEATURES

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a medical device, and, more particularly, to a biopsy probe

mechanism having multiple echogenic features.
2. Description of the Related Art

[0002] A biopsy may be performed on a patient to help in determining whether the cells in a tissue
lesion to be biopsied are cancerous. A typical biopsy apparatus includes a hand-held driver assembly
having one or more drivers that drivably engage driven components of a disposable biopsy probe
mechanism configured for releasable attachment to the driver assembly. The biopsy probe mechanism
typically includes a biopsy cannula, e.g., a needle, having a sample port for receiving the tissue to be

sampled, and a cutting cannula for severing tissue received in the sample port.

[0003] In the prior art, it is known to provide a surgical instrument, such as a needle, with a roughened
surface portion for use with an ultrasound imagining system to provide real-time monitoring of the

location of a specific portion of the needle during insertion and guidance inside the patient's body.

SUMMARY OF THE INVENTION

[0004] The present invention provides a biopsy probe mechanism having a plurality of echogenic
features to enhance visualization of the relative movement of biopsy probe components when using

ultrasound imaging.

[0005] The invention, in one form thereof, is directed to a biopsy probe mechanism. The biopsy probe
mechanism includes an elongate sample receiving member having a longitudinal axis and having a
sample receiving notch. A cutting cannula is arranged coaxially with the sample receiving member.
The elongate sample receiving member and the cutting cannula are movable relative to one another
along the longitudinal axis between a first relative position and a second relative position. A plurality
of echogenic features includes a first echogenic feature and a second echogenic feature. The first
echogenic feature is established on the elongate sample receiving member and the second echogenic
feature is established on the cutting cannula. The first echogenic feature is in longitudinal alignment

with the second echogenic feature when the elongate sample receiving member and the cutting cannula
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are in the first relative position. The first echogenic feature is out of longitudinal alignment with the
second echogenic feature when the elongate sample receiving member and the cutting cannula are in

the second relative position.

[0006] The invention, in another form thereof, is directed to a biopsy probe mechanism for use in
ultrasonic imaging. The biopsy probe mechanism includes an elongate sample receiving member
having a longitudinal axis and having a sample receiving notch. A cutting cannula is arranged coaxially
with the sample receiving member. The elongate sample receiving member and the cutting cannula are
movable relative to one another along the longitudinal axis between a first relative position, wherein
the sample receiving notch is closed by the cutting cannula, and a second relative position wherein the
sample receiving notch is open. A plurality of echogenic features includes a first set of longitudinally
spaced echogenic features established on the sample receiving member, with the sample receiving
notch being located between two longitudinally spaced echogenic features of the first set of echogenic

features.

[0007] The invention, in another form thereof, is directed to a biopsy apparatus for use in conjunction
with an ultrasound device. The biopsy device includes a driver assembly and a biopsy probe
mechanism coupled to the driver assembly. The driver assembly is configured to provide operative
control over the biopsy probe mechanism. The biopsy probe mechanism includes an elongate sample
receiving member having a longitudinal axis and a cutting cannula arranged coaxially with the sample
receiving member. The elongate sample receiving member has a first echogenic feature. The cutting
cannula has a second echogenic feature. The elongate sample receiving member and the cutting
cannula are movable relative to one another by operation of the driver assembly between a first relative
position and a second relative position. The first echogenic feature is in longitudinal alignment with the
second echogenic feature when the elongate sample receiving member and the cutting cannula are in
the first relative position to facilitate creation of a single composite echogenic reflection with respect to
the first echogenic feature and the second echogenic feature. The first echogenic feature is out of
longitudinal alignment with the second echogenic feature when the elongate sample receiving member
and the cutting cannula are in the second relative position to facilitate creation of individual echogenic

reflections with respect to the first echogenic feature and the second echogenic feature.

[0007a] According to another aspect, the present disclosure relates to a biopsy probe mechanism,
comprising: an elongate sample receiving member having a longitudinal axis and having a sample

receiving notch; a cutting cannula arranged coaxially with said sample receiving member, said elongate
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sample receiving member and said cutting cannula being movable relative to one another along said
longitudinal axis between a first relative position and a second relative position; and a plurality of
echogenic features including a first echogenic feature established on said eclongate sample receiving
member and a second echogenic feature established on said cutting cannula, said first echogenic
feature being in longitudinal alignment with said second echogenic feature when said elongate sample
receiving member and said cutting cannula are in said first relative position, and said first echogenic
feature being out of longitudinal alignment with said second echogenic feature when said elongate

sample receiving member and said cutting cannula are in said second relative position.

[0007b] According to another aspect, the present disclosure relates to a biopsy probe mechanism for
use in ultrasonic imaging, comprising: an elongate sample receiving member having a longitudinal axis
and having a sample receiving notch; a cutting cannula arranged coaxially with the sample receiving
member, the elongate sample receiving member and the cutting cannula being movable relative to one
another along the longitudinal axis between a first relative position wherein the sample receiving notch
is closed by the cutting cannula and a second relative position wherein the sample receiving notch is
open; and a plurality of echogenic features including a first set of longitudinally spaced echogenic
features established on the sample receiving member, with the sample receiving notch being located

between two longitudinally spaced echogenic features of the first set of echogenic features.

[0007¢] According to another aspect, the present disclosure relates to a biopsy apparatus for use in
conjunction with an ultrasound device, the biopsy apparatus comprising: a driver assembly; and a
biopsy probe mechanism coupled to said driver assembly, said driver assembly being configured to
provide operative control over said biopsy probe mechanism, said biopsy probe mechanism including
an elongate sample receiving member having a longitudinal axis and a cutting cannula arranged
coaxially with said sample receiving member, said elongate sample receiving member having a first
echogenic feature, said cutting cannula having a second echogenic feature, said elongate sample
receiving member and said cutting cannula being movable relative to one another by operation of said
driver assembly between a first relative position and a second relative position, said first echogenic
feature being in longitudinal alignment with said second echogenic feature when said elongate sample
receiving member and said cutting cannula are in said first relative position to facilitate creation of a
single composite echogenic reflection with respect to said first echogenic feature and said second
echogenic feature, and said first echogenic feature being out of longitudinal alignment with said second

echogenic feature when said elongate sample receiving member and said cutting cannula are in said
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second relative position to facilitate creation of individual echogenic reflections with respect to said

first echogenic feature and said second echogenic feature.

[0007d] According to another aspect, the present disclosure relates to a use of a biopsy probe
mechanism, wherein: the biopsy probe mechanism comprises an elongate sample receiving member
having a proximal end, a distal end, a longitudinal axis, and having a sample receiving notch, the
sample receiving notch being located proximal to the distal end; the biopsy probe mechanism
comprises a cutting cannula arranged coaxially with the elongate sample receiving member, the
elongate sample receiving member and the cutting cannula being movable relative to one another along
the longitudinal axis; a first echogenic feature is established on the elongate sample receiving member;
a second echogenic feature is established on the cutting cannula, the elongate sample receiving member
and the cutting cannula having a first position in which the first echogenic feature is in longitudinal
alignment with the second echogenic feature, and wherein the first echogenic feature and the second
echogenic feature are out of longitudinal alignment when the elongate sample receiving member and
the cutting cannula arc moved relative to one another from the first position; a third echogenic feature
is established on the elongate sample receiving member, with one of the first echogenic feature and the
third echogenic feature being located distal to the sample receiving notch and the other of the first
echogenic feature and the third echogenic feature being located proximal to the sample receiving
notch; and a fourth echogenic feature is established on the cutting cannula at a location spaced apart
from the second echogenic feature, the third echogenic feature being in longitudinal alignment with the
fourth echogenic feature when the elongate sample receiving member and the cutting cannula are in the
first position, and wherein the third echogenic feature and the fourth echogenic feature are out of
longitudinal alignment when the elongate sample receiving member and the cutting cannula are moved

relative to one another from the first position.

[0007¢] According to another aspect, the present disclosure relates to a use of a biopsy apparatus in
conjunction with an ultrasound device, comprising: providing a driver assembly; and providing a
biopsy probe mechanism coupled to the driver assembly, the driver assembly providing operative
control over the biopsy probe mechanism, the biopsy probe mechanism including: an elongate sample
receiving member having a proximal end, a distal end, and a sample receiving notch located proximal
to the distal end, the elongate sample receiving member having a longitudinal axis and a cutting
cannula arranged coaxially with the elongate sample receiving member, and including a first echogenic
feature established on the elongate sample receiving member and a second echogenic feature

established on the cutting cannula, and the elongate sample receiving member and the cutting cannula
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having a first position in which the first echogenic feature is in longitudinal alignment with the second
echogenic feature to facilitate creation of a single echogenic reflection, and when the elongate sample
receiving member and the cutting cannula are moved relative to one another from the first position, the
first echogenic feature and the second echogenic feature are out of longitudinal alignment to facilitate
creation of separate individual echogenic reflections with respect to the first echogenic feature and the
second echogenic feature, the elongate sample receiving member having a third echogenic feature, with
one of the first echogenic feature and the third echogenic feature being located distal to the sample
receiving notch and the other of the first echogenic feature and the third echogenic feature being
located proximal to the sample receiving notch, and wherein the cutting cannula has a fourth echogenic
feature spaced apart from the second echogenic feature, such that when the clongate sample receiving
member and the cutting cannula are in the first position, the third echogenic feature is in longitudinal
alignment with the fourth echogenic feature to facilitate creation of a single echogenic reflection, and
when the elongate sample receiving member and the cutting cannula are not in the first position, the
third echogenic feature is out of longitudinal alignment with the fourth echogenic feature to facilitate
creation of separatc individual echogenic reflections with respect to the third echogenic feature and the

fourth echogenic feature.

[0007f] According to another aspect, the present disclosure relates to a use of a biopsy probe
mechanism, comprising: providing an elongate sample receiving member having a proximal end, a
distal end, a longitudinal axis, and having a sample receiving notch, the sample receiving notch being
located proximal to the distal end; coaxially arranging a cutting cannula with the elongate sample
receiving member, the elongate sample receiving member and the cutting cannula being movable
relative to one another along the longitudinal axis; establishing a first echogenic feature on the elongate
sample receiving member; establishing a second echogenic feature on the cutting cannula; establishing
a third echogenic feature on the elongate sample receiving member spaced apart from the first
echogenic feature, with one of the first echogenic feature and the third echogenic feature being located
distal to the sample receiving notch and the other of the first echogenic feature and the third echogenic
feature being located proximal to the sample receiving notch; establishing a fourth echogenic feature
on the cutting cannula at a location spaced apart from the second echogenic feature; and defining a first
position of the elongate sample receiving member and the cutting cannula in which the first echogenic
feature is in longitudinal alignment with the second echogenic feature, and in which the third
echogenic feature is in longitudinal alignment with the fourth echogenic feature, and when the elongate

sample receiving member and the cutting cannula are moved relative to one another from the first
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position, the first echogenic feature and the second echogenic feature are out of longitudinal alignment,

and the third echogenic feature and the fourth echogenic feature are out of longitudinal alignment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The above-mentioned and other features and advantages of this invention, and the manner of
attaining them, will become more apparent and the invention will be better understood by reference to
the following description of an embodiment of the invention taken in conjunction with the

accompanying drawings, wherein:

[0009] Fig. 1 is a side view of the biopsy apparatus of having a biopsy probe mechanism mounted to a
biopsy driver assembly, and with a side portion broken away on the biopsy driver assembly to expose

internal components which are schematically represented in part;

[0010] Fig. 2A is a side view of a portion of the biopsy probe of the biopsy apparatus of Fig. 1, with

the sample recciving notch open, and having a plurality of echogenic features;
[0011] Fig. 2B is a perspective view of the portion of the biopsy probe of Fig. 2A;

[0012] Fig. 3 is a side view of a portion of the biopsy probe of the biopsy apparatus of Fig. 1, with the

sample recciving notch closed;

[0013] Fig. 4 is a diagrammatic illustration of the use of the biopsy apparatus of Fig. 1 in a biopsy

procedure using ultrasound imaging;

[0014] Fig. 5 is a diagrammatic illustration of an initial stage of the opening of the sample receiving

notch visualized by observation of the positions of the echogenic features using ultrasound imaging;

[0015] Fig. 6 is a diagrammatic illustration of an intermediate stage of the opening of the sample
receiving notch visualized by observation of the positions of the echogenic features using ultrasound

imaging; and

[0016] Fig. 7 is a diagrammatic illustration of a final stage of the opening of the sample receiving

notch visualized by observation of the positions of the echogenic features using ultrasound imaging.

[0017] Corresponding reference characters indicate corresponding parts throughout the several views.
The exemplifications set out herein illustrate an exemplary embodiment of the invention, and such

exemplifications are not to be construed as limiting the scope of the invention in any manner.
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DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring now to the drawings, and more particularly to Fig. 1, there is shown a biopsy

apparatus 10 configured in accordance with an embodiment of the invention.

[0019] Referring to Fig. 1, biopsy apparatus 10 includes a driver assembly 12 and a biopsy probe
mechanism 14. Driver assembly 12 is configured to provide operative control over biopsy probe
mechanism 14. Driver assembly 12 includes a housing 16 configured, e.g., ergonomically designed, to
be grasped by a user, e.g., a physician. Housing 16 defines a compartment 18 into which biopsy probe
mechanism 14 is at least partially positioned when biopsy probe mechanism 14 is attached to driver

assembly 12, with biopsy probe mechanism 14 being drivably coupled to driver assembly 12.

[0020] Driver assembly 12 further includes a user interface 20 located to be externally accessible to the
user with respect to housing 16 for receiving operation commands from the user, e.g., through one or
more pushbuttons, and may also include a display, e.g., one or more lights or an LCD (liquid crystal
display), to display information to the user. A controller 22 is communicatively coupled user interface
20 via a communication link 24, such as for example, wire cabling, printed circuits, etc. Controller 22
may include, for example, a microprocessor and associated memory (not shown) for executing program
instructions to perform functions associated with the harvesting of biopsy tissue samples during a

biopsy procedure.

[0021] There is contained within housing 16 an electromechanical drive 26 and a pressure source 28.
Flectromechanical drive 26 is connected in electrical communication with controller 22 via a
communication link 30, such as for example, wire cabling, printed circuits, ete. Electromechanical
drive 26 is further drivably coupled (illustrated by dashed lines) to the biopsy probe mechanism 14 and
to the pressure source 28 to selectively and operatively control biopsy probe mechanism 14 and
pressure source 28. Electromechanical drive 26 may include, for example, one or more of a linear drive
that converts rotational motion to linear motion (e.g., a worm gear arrangement, rack and pinion
arrangement, solenoid-slide arrangement, etc.) and a rotational drive that may include one or more of a
gear, gear train, belt/pulley arrangement, etc., for effecting operation of biopsy probe mechanism 14

and/or pressure source 28.

[0022] Pressure source 28 may be, for example, a peristaltic pump, a diaphragm pump, syringe-type
pump, etc. Pressure source 28 may be permanently integrated into driver assembly 12, or alternatively

may be permanently integrated as a part of the biopsy probe mechanism 14. In either case, pressure
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source 28 is coupled in fluid communication with biopsy probe mechanism 14, e.g., via conduit 32,
and is configured to generate negative pressure (vacuum), and in some embodiments may also generate

positive pressure.

[0023] Biopsy probe mechanism 14 is generally intended to be disposable as a unit and intended for
use on a single patient. Biopsy probe mechanism 14 includes a frame 34 to which is attached a biopsy
probe 36. Biopsy probe 36 includes an elongate sample receiving member 38 and a cutting cannula 40.
Sample receiving member 38 and a cutting cannula 40 are mounted as a coaxial unit to frame 34. In the
present embodiment, for example, sample receiving member 38 is fixedly mounted to frame 34, with
cutting cannula 40 and sample receiving member 38 being movably coupled together, and thus cutting

cannula 40 is movably mounted to frame 34.

[0024] Each of sample receiving member 38 and cutting cannula 40 may be made, for example, from a
metal, such as stainless steel, titanium, or a nickel alloy. Frame 34 may be made, for example, from

plastic.

[0025] Sample receiving member 38 and a cutting cannula 40 are arranged coaxially with respect to a
longitudinal axis 42, and are movable relative to one another along longitudinal axis 42, In the present
embodiment illustrated in Fig. 1, for example, cutting cannula 40 is formed as a cylindrical tube having
a lumen 44 and a distal cutting edge 46. Sample receiving member 38 is positioned in lumen 44 of
cutting cannula 40, such that sample receiving member 38 slides longitudinally within cutting cannula
40.

[0026] In the present embodiment, sample receiving member 38 may be formed, for example, as an
elongate cylindrical tube having a proximal end 48, a distal end 50, a sample receiving notch 52, and a
lumen 54 (shown by dashed lines). In the present embodiment, a piercing tip 56 is located at distal end
50. Longitudinal axis 42 extends through proximal end 48 and distal end 50 in a central portion of

lumen 54.

[0027] Those skilled in the art will recognize that as an alternative to the configuration of the
exemplary embodiment of Fig. 1 having sample receiving member 38 slidably positioned within the
lumen of cutting cannula 40, alternatively, cutting cannula 40 may be sized to be slidably positioned

within the tube of sample receiving member 38.

[0028] Sample receiving notch 52 is formed in sample receiving member 38, such as for example, by

machining a portion of a side wall 58 (see Fig. 2B) of sample receiving member 38 such that sample
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receiving notch 52 extends into an interior 60 of sample receiving member 38. Sample receiving notch
52 is located proximal to the distal end 50 of sample receiving member 38. Sample receiving notch 52
is configured to receive the tissue to be biopsied, and to collect the tissue sample harvested from the
tissue, during a biopsy procedure. Sample receiving notch 52 also may be sometimes referred to as a
sample chamber. Sample receiving notch 52 in sample receiving member 38 is coupled in fluid
communication with pressure source 28 via conduit 32. It is to be understood, however, that some

designs of biopsy apparatus 10 may not utilize a pressure source.

[0029] Referring also to Figs. 2A, 2B and 3, sample receiving member 38 and cutting cannula 40 are
movable relative to one another along longitudinal axis 42 between a first relative position 62 (Fig. 3)
wherein sample receiving notch 52 is closed by cutting cannula and a second relative position 64 (Figs.
2A and 2B) wherein sample receiving notch 52 is open. The term "closed" means that a pathway does
not exist from a region outside biopsy probe 36 to the interior 60 of sample receiving member 38 via
sample receiving notch 52. The term "open" means an unobstructed pathway exists from a region
outside biopsy probe 36 to the interior 60 of sample receiving member 38 via sample receiving notch

52.

[0030] Referring now to Figs. 2A and 2B, biopsy probe 36 of biopsy probe mechanism 14 includes a
plurality of echogenic features 66. In the present exemplary embodiment, the plurality of echogenic
features 66 includes a first set of echogenic features 68 that includes two individual echogenic features

70, 72 and a second set of echogenic features 74 that includes two individual cchogenic features 76, 78.

[0031] In the present exemplary embodiment, each echogenic feature 70, 72, 76, 78 of the plurality of
echogenic features 66 is representative of at least one circumferential band, i.e., one circumferential
band, or alternatively multiple circumferential hands closely spaced, that forms a single echogenic
reflection during ultrasonic imaging. It is contemplated that the circumferential echogenic band may
extend partially, or completely, around the circumference of the respective object. Also, each
circumferential echogenic band may be circumferentially continuous, circumferentially segmented, or
of irregular shape. Each echogenic feature 70, 72, 76, 78 may be formed, for example, as at least one of
a roughened surface, an embedded material, a machined pattern and a particulate coating, for providing
a distinct contrasting echogenic reflection from that of the surrounding areas during ultrasound

imaging.

[0032] In the embodiment depicted in Figs. 2A, 2B and 3, the two echogenic features 70, 72 of the first

set of echogenic features 68 are longitudinally spaced by a distance DI and cstablished on sample
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receiving member 38. Sample receiving notch 52 is located between the two longitudinally spaced
echogenic features 70, 72. In other words, one of the echogenic features, e.g., echogenic feature 70, is
located distal to sample receiving notch 52 and the other of the echogenic features, e.g., echogenic

feature 72, is located proximal to sample receiving notch 52.

[0033] The echogenic features 76, 78 of the second set of echogenic features 74 are longitudinally
spaced by a distance D2 and established on cutting cannula 40. In the present embodiment, the spacing
distance D1 of the two longitudinally spaced echogenic features 70, 72 of the first set of echogenic
features 68 is the same as the spacing distance D2 of the two longitudinally spaced echogenic features

76, 78 of the second set of echogenic features 74.

[0034] Thus, when elongate sample receiving member 38 and cutting cannula 40 are in the relative
position 64, as depicted in Figs. 2A and 2B, the first set of echogenic features 68 is out of longitudinal
alignment with the second set of echogenic features 74, such that both of the first set of echogenic
features 68 and the second set of echogenic features 74 is ultrasonically visible, i.e., the four echogenic

features 70, 72, 76, 78 create four corresponding echogenic reflections that are ultrasonically visible.

[0035] Conversely, when elongate sample receiving member 38 and cutting cannula 40 are in the
relative position 62, as depicted in Fig, 3, the first set of echogenic features 68 is in longitudinal
alignment with the second set of echogenic features 74 such that only one set of echogenic features
(i.e., two echogenic reflections) is ultrasonically visible, i.e., two echogenic bands are ultrasonically
visible. Thus, when biopsy probe 36 is positioned in the tissue of a patient, the physician viewing the
ultrasound image can easily discern whether sample receiving notch 52 of sample receiving member 38
is positioned adjacent a lesion of interest, and whether sample receiving notch 52 is open or closed,
regardless of whether or not sample receiving notch 52 has been extended distally beyond distal cutting

edge 46 of cutting cannula 40.

[0036] Described in another way, when elongate sample receiving member 38 and cutting cannula 40
arc in the relative position 64, as depicted in Figs. 2A and 2B, echogenic feature 70 of sample
receiving member 38 is out of longitudinal alignment with echogenic feature 76 of cutting cannula 40,
and echogenic feature 72 of sample receiving member 38 is out of longitudinal alignment with
echogenic feature 78 of cutting cannula 40, and thus four echogenic reflections, e.g., bands, are

ultrasonically visible.
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[0037] Conversely, when elongate sample receiving member 38 and cutting cannula 40 are in the
relative position 62, as depicted in Fig. 3, echogenic feature 70 of sample receiving member 38 is in
longitudinal alignment with echogenic feature 76 of cutting cannula 40, and echogenic feature 72 of
sample receiving member 38 is in longitudinal alignment with echogenic feature 78 of cutting cannula
40, and thus two echogenic reflections are ultrasonically visible. Note that although in Fig. 3 echogenic
features 70, 72 are covered over by cutting cannula 40, echogenic features 70, 72 are still ultrasonically
visible through cutting cannula 40, and thus the relative positioning of sample receiving member 38
and cutting cannula 40 in first relative position 62 (Fig. 3) is confirmed since only two echogenic bands

are ultrasonically visible due to echogenic feature alignment.

[0038] Thus, one useful aspect of the configuration described above is that with respect to sample
receiving member 38 the echogenic features 70, 72 delincate the extent of sample receiving notch 52,
and thus the physician will know through the ultrasonic image the precise location of the portion of the
sample receiving member 38 that corresponds to sample receiving notch 52, regardless of whether

sample receiving notch 52 is open or closed.

[0039] Another useful aspect is that of confirmation of the relative positions of sample receiving
member 38 and cutting cannula 40 of biopsy probe 36 during opening or closing of sample receiving
notch 52, such as in the event of interference. For example, since the echogenic features 70, 72 of
sample receiving member 38 are ultrasonically visible even when covered by cutting cannula 40, it is
possible to track the progression of the opening and closing of sample receiving notch 52 of sample

receiving member 38, as further described below.

[0040] With reference also the Figs. 4-7, for example, assume sample receiving notch 52 is closed (the
relative position shown in Fig. 3) and biopsy probe 36 is inserted, either manually or by a piercing
shot, into the tissue TS of a patient for purposes of obtaining a biopsy, and the positioning of biopsy
probe 36 is being observed using an ultrasound device 80. In preparation for insertion of biopsy probe
36 of biopsy probe mechanism 14 into a patient, for example, cutting cannula 40 was controlled by
controller 22 and electromechanical drive 26 to translate linearly along longitudinal axis 42 to cover
sample receiving notch 52 (shown in phantom lines in Fig. 1) of sample receiving member 38. In
operation, a user may use piercing tip 56 of biopsy probe 36 to establish an access pathway through

tissue TS to a biopsy site, either by manual insertion or by a piercing shot.

[0041] Initially, as diagrammatically depicted in Fig. 4, the physician will observe two echogenic

reflections, e.g., bands, as a single composite echogenic reflection 70, 76 associated with echogenic
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feature 70 and echogenic feature 76, and as a second single composite echogenic reflection 72, 78
associated with echogenic feature 72 and echogenic feature 78, due to echogenic feature alignment at
the relative position 62 shown in Fig. 3. The two composite echogenic reflections 70, 76 and 72, 78
may be used to precisely locate sample receiving notch 52 relative to the location of the lesion LS of

interest.

[0042] Thereafter, cutting cannula 40 is then controlled by controller 22 and electromechanical drive
26 to translate linearly along longitudinal axis 42 to expose sample receiving notch 52. As
diagrammatically depicted in Fig. 5, during the opening of sample receiving notch 52, e.g., by
retraction of cutting cannula 40 with respect to sample receiving member 38, the physician will
observe four echogenic reflections, e.g., bands, corresponding to echogenic features 70, 72, 76, 78. As
illustrated in Fig. 5, echogenic feature 76 of cutting cannula 40 is proximal to echogenic feature 70 of
sample receiving notch 52 and the distance D3 between echogenic feature 76 of cutting cannula 40 and
echogenic feature 72 of sample receiving member 38 decreases until three echogenic reflections are
observed as illustrated in Fig. 6. The three echogenic reflections are observed when echogenic feature
76 of cutting cannula 40 is in longitudinal alignment with echogenic feature 72 of sample receiving
member 38 to generate a composite echogenic reflection 72, 76, and with individual echogenic features

70 and 78 also being ultrasonically visible.

[0043] Immediately thereafter, with further relative movement of cutting cannula 40 with respect to
sample receiving member 38, four echogenic reflections are again observed with echogenic feature 76
of cutting cannula 40 now being proximal to echogenic feature 72 of sample receiving member 38, and
with the distance D4 between echogenic feature 72 of sample receiving member 38 and echogenic
feature 76 of cutting cannula 40 increasing until sample receiving notch 52 is open and the relative

position 64 is reached, as depicted in Figs. 2A and 2B.

[0044] Thereafter, controller 22 initiates pressure source 28 to establish a vacuum in sample receiving
notch 52, thereby drawing all or a potion of lesion LS into sample receiving notch 52. Cutting cannula
40 is then controlled by controller 22 and electromechanical drive 26 to translate linearly along
longitudinal axis 42 to close, e.g., cover, sample receiving notch 52 and sever the tissue in sample
receiving notch 52, until relative position 62 of sample receiving member 38 and cutting cannula 40 is
achieved, as depicted in Fig. 3. Also, cutting cannula 40 may be controlled to rotate or oscillate with,
or independent from, any linear advancement of cutting cannula 40. During the cutting process, i.e.,

during the closure of sample receiving notch 52, the positions of echogenic features 70, 72, 76 and 78
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will be the reverse of the ultrasonic observations described above with respect to the opening of sample

receiving notch 52.
[0045] The tissue sample having been collected, biopsy probe 36 may be withdrawn from the patient.

[0046] While this invention has been described with respect to an embodiment, the present invention
can he further modified within the spirit and scope of this disclosure. For example, in some
applications it may he desirable to have a single echogenic feature on each of the sample receiving
member and the cutting cannula. Also, for example, in some applications it may be desirable to have
more than two echogenic features on each of the sample receiving member and the cutting cannula.
This application is therefore intended to cover any variations, uses, or adaptations of the invention
using its general principles. Further, this application is intended to cover such departures from the
present disclosure as come within known or customary practice in the art to which this invention

pertains and which fall within the limits of the appended claims.
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CLAIMS
What is claimed is:
1. Use of a biopsy probe mechanism, wherein:

the biopsy probe mechanism comprises an elongate sample receiving member having a proximal end, a
distal end, a longitudinal axis, and having a sample receiving notch, the sample receiving notch being
located proximal to the distal end;

the biopsy probe mechanism comprises a cutting cannula arranged coaxially with the elongate sample
receiving member, the elongate sample receiving member and the cutting cannula being movable
relative to one another along the longitudinal axis;

a first echogenic feature is established on the elongate sample receiving member;

a second echogenic feature is established on the cutting cannula, the elongate sample receiving member
and the cutting cannula having a first position in which the first echogenic feature is in longitudinal
alignment with the second echogenic feature, and wherein the first echogenic feature and the second
echogenic feature are out of longitudinal alignment when the elongate sample receiving member and
the cutting cannula are moved relative to one another from the first position;

a third echogenic feature is established on the elongate sample receiving member, with one of the first
echogenic feature and the third echogenic feature being located distal to the sample receiving notch and
the other of the first echogenic feature and the third echogenic feature being located proximal to the
sample receiving notch; and

a fourth echogenic feature is established on the cutting cannula at a location spaced apart from the
second echogenic feature, the third echogenic feature being in longitudinal alignment with the fourth
echogenic feature when the elongate sample receiving member and the cutting cannula are in the first
position, and wherein the third cchogenic feature and the fourth echogenic feature are out of
longitudinal alignment when the elongate sample receiving member and the cutting cannula are moved
relative to one another from the first position.

2. The use of claim 1, wherein the sample receiving notch in the elongate sample receiving member is
closed by the cutting cannula when the first echogenic feature and the second echogenic feature are in
longitudinal alignment, and wherein when the sample receiving notch is opened the first echogenic
feature and the second echogenic feature are out of longitudinal alignment.

3. The use of any one of claims 1 and 2, wherein each echogenic feature includes at least one
circumferential echogenic band.

4. The use of any one of claims 1 to 3, wherein each echogenic feature has at least one of a roughened
surface, an embedded material, a machined pattern, and a particulate coating for providing a distinct
echogenic reflection from surrounding areas during ultrasound imaging.
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5. The use of any one of claims 1 to 4, wherein the elongate sample receiving member and the cutting
cannula are incorporated into a disposable device.

6. The use of any one of claims 1 to 5, comprising integrating the biopsy probe mechanism into a
biopsy apparatus having a driver for driving the biopsy probe mechanism.

7. Use of a biopsy apparatus in conjunction with an ultrasound device, comprising;
providing a driver assembly; and

providing a biopsy probe mechanism coupled to the driver assembly, the driver assembly providing
operative control over the biopsy probe mechanism, the biopsy probe mechanism including:

an elongate sample receiving member having a proximal end, a distal end, and a sample receiving
notch located proximal to the distal end, the clongate sample receiving member having a longitudinal
axis and a cutting cannula arranged coaxially with the elongate sample receiving member, and
including a first echogenic feature established on the elongate sample receiving member and a second
echogenic feature established on the cutting cannula, and

the elongate sample receiving member and the cutting cannula having a first position in which the first
echogenic feature is in longitudinal alignment with the second echogenic feature to facilitate creation
of a single echogenic reflection, and

when the elongate sample receiving member and the cutting cannula are moved relative to one another
from the first position, the first echogenic feature and the second echogenic feature are out of
longitudinal alignment to facilitate creation of separate individual echogenic reflections with respect to
the first echogenic feature and the second echogenic feature,

the elongate sample receiving member having a third echogenic feature, with one of the first echogenic
feature and the third echogenic feature being located distal to the sample receiving notch and the other
of the first echogenic feature and the third echogenic feature being located proximal to the sample
receiving notch, and

wherein the cutting cannula has a fourth echogenic feature spaced apart from the second echogenic
feature, such that when the elongate sample receiving member and the cutting cannula are in the first
position, the third echogenic feature is in longitudinal alignment with the fourth echogenic feature to
facilitate creation of a single echogenic reflection, and

when the elongate sample receiving member and the cutting cannula are not in the first position, the
third echogenic feature is out of longitudinal alignment with the fourth echogenic feature to facilitate
creation of separate individual echogenic reflections with respect to the third echogenic feature and the
fourth echogenic feature.

8. The use of claim 7, wherein each echogenic feature includes at least one circumferential echogenic
band.
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9. The use of any one of claims 7 and 8, wherein each echogenic feature is formed as at least one of a
roughened surface, an embedded material, a machined pattern and a particulate coating for providing a
distinct echogenic reflection from surrounding areas during ultrasound imaging.

10. The use of any one of claims 7 to 9, wherein the elongate sample receiving member has a sample
receiving notch that is closed by the cutting cannula when in the first position.

11. Use of a biopsy probe mechanism, comprising:

providing an elongate sample receiving member having a proximal end, a distal end, a longitudinal
axis, and having a sample receiving notch, the sample receiving notch being located proximal to the
distal end;

coaxially arranging a cutting cannula with the elongate sample receiving member, the elongate sample
receiving member and the cutting cannula being movable relative to one another along the longitudinal
axis;

establishing a first echogenic feature on the elongate sample receiving member;
establishing a second echogenic feature on the cutting cannula;

establishing a third echogenic feature on the elongate sample receiving member spaced apart from the
first echogenic feature, with one of the first echogenic feature and the third echogenic feature being
located distal to the sample receiving notch and the other of the first echogenic feature and the third
echogenic feature being located proximal to the sample receiving notch;

establishing a fourth echogenic feature on the cutting cannula at a location spaced apart from the
second echogenic feature; and

defining a first position of the elongate sample receiving member and the cutting cannula in which the
first echogenic feature is in longitudinal alignment with the second echogenic feature, and in which the
third echogenic feature is in longitudinal alignment with the fourth echogenic feature,

and when the elongate sample receiving member and the cutting cannula are moved relative to one
another from the first position, the first echogenic feature and the second echogenic feature are out of
longitudinal alignment, and the third echogenic feature and the fourth echogenic feature arc out of
longitudinal alignment.

12. The use of claim 11, wherein the sample receiving notch in the elongate sample receiving member
is closed by the cutting cannula when the first echogenic feature and the second echogenic feature are
in longitudinal alignment, and wherein when the sample receiving notch is opened the first echogenic
feature and the second echogenic feature are out of longitudinal alignment.

13. The use of any one of claims 11 and 12, wherein each echogenic feature includes at least one
circumferential echogenic band.
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14. The use of any one of claims 11 to 13, wherein each echogenic feature has at least one of a
roughened surface, an embedded material, a machined pattern, and a particulate coating for providing a
distinct echogenic reflection from surrounding areas during ultrasound imaging.

15. The use of any one of claims 11 to 14, wherein the elongate sample receiving member and the
cutting cannula are incorporated into a disposable device.

16. The use of any one of claims 11 to 15, comprising integrating the biopsy probe mechanism into a
biopsy apparatus having a driver for driving the biopsy probe mechanism.
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