
US 2005O2730O2A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2005/0273002 A1 

G00Sen et al. (43) Pub. Date: Dec. 8, 2005 

(54) MULTI-MODE IMAGING MARKER Publication Classification 

(76) Inventors: Ryan L. Goosen, Coopersville, MI (51) Int. Cl." ....................................................... A61B 5/05 
(US); Steven E. Field, Grand Rapids, (52) U.S. Cl. .............................................................. 600/414 
MI (US); Richard M. Chesbrough, 
Bloomfield Hills, MI (US) 

(57) ABSTRACT 
Correspondence Address: 
MCGARRY BAIR PC 
171 MONROEAVENUE, N.W. The invention provides a device for percutaneously implant 
SUTE 600 ing an imaging marker for identifying a location within a 
GRAND RAPIDS, MI 49503 (US) tissue mass. The Subcutaneous imaging marker comprises at 

least a first element and a Second element, each of which 
(21) Appl. No.: 10/709,899 have a primary imaging mode. The primary imaging mode 

of the first element is different from that of the second 
(22) Filed: Jun. 4, 2004 element. 

  



US 2005/0273.002 A1 

224/ZZZZZZZZZZZZZ$ZZZZ 
Sheet 1 of 5 Dec. 8, 2005 Patent Application Publication 

  

    

  



US 2005/0273.002 A1 

fyyOZ 

Patent Application Publication Dec. 8, 2005 Sheet 2 of 5 

  

  



Patent Application Publication Dec. 8, 2005 Sheet 3 of 5 US 2005/0273.002 A1 

  



Patent Application Publication Dec. 8, 2005 Sheet 4 of 5 US 2005/0273.002 A1 

  



Patent Application Publication Dec. 8, 2005 Sheet 5 of 5 US 2005/0273.002 A1 

60' 

60' 

Fig. 10 

  



US 2005/02730O2 A1 

MULT-MODE IMAGING MARKER 

FIELD OF THE INVENTION 

0001. The invention relates generally to a device for 
percutaneously implanting an imaging marker for identify 
ing a location within a tissue mass. More particularly, the 
invention relates to a device for implanting a Subcutaneous 
imaging marker that comprises at least two elements, each 
of which have a primary imaging mode. 

DESCRIPTION OF THE RELATED ART 

0002. Subcutaneous imaging markers are commonly 
implanted to identify a particular location in various areas 
and organs of the body. For example, markers are positioned 
at biopsy Sites So that a practitioner can readily identify the 
tissue Sample location after the biopsy procedure is com 
pleted. Markers are also used to denote the locations of 
lesions for therapeutic procedures, Such as chemotherapy. 
0003. Once the marker is implanted, it can be viewed 
using Several well-known medical imaging techniques, Such 
as radiography, ultraSonography, and magnetic resonance 
imaging (MRI). In radiography, X-rays, which are wavelike 
forms of electromagnetic energy carried by particles called 
photons, passed through the body are either Scattered, 
absorbed, or transmitted by the hard and soft tissues. Hard 
tissues are more likely to absorb the X-ray photons, while the 
Soft tissues tend to transmit the X-ray photons. The trans 
mitted photons are recorded by a detector, Such as an X-ray 
photographic film or a digital receiver, which produces a 
two-dimensional negative film image. Consequently, bones 
and other hard tissues appear white in the image, and organs, 
muscles, and other Soft tissues appear black or gray. Mam 
mography is a form of radiography where low dose X-ray 
photoS are passed through a breast under compression to 
diagnose breast disease in Women. In computerized axial 
tomography (CAT), another form of radiography, the X-ray 
Source and the X-ray detectors revolve around the body, or 
the Source remains Stationary, and the X-ray beam is bounced 
off a revolving reflector. A machine records X-ray Slices 
acroSS the body in a spiral motion. After the patient passes 
through the machine, the computer combines all the infor 
mation from each Scan to form a three-dimensional detailed 
image of the body. 
0004 Ultrasonography involves emitting a beam of high 
frequency, about 3-10 MHz, pulses of acoustic energy from 
a transmitter and onto body tissue Surfaces oriented perpen 
dicular to the transmitter. Some of the acoustic energy pulses 
reflect at boundaries between tissues having a difference in 
acoustic impedance, which is a medium's resistance to 
transmission of acoustic energy, and the echo is detected by 
an acoustic transducer, which transforms the echo into an 
electrical pulse. Some of the energy transmits past the 
boundary until it reaches another boundary where it can 
reflect back to the transducer. The electric pulse is Sent to a 
computer with a display, and the computer forms a two 
dimensional image by determining the proper location of a 
dot, and its corresponding shade of gray, on the display 
Screen. AS the difference in acoustic impedance at a bound 
ary increases, more Sound energy is reflected. Body tissue 
has an acoustical impedance over 3000 times that of air; 
consequently, entrapped air can be used in Subcutaneous 
imaging markers in order to enhance the visibility of the 
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marker during ultrasonography. Additionally, the texture of 
the marker can increase the Scattering of the acoustical 
energy pulses. 
0005. In MRI, the patient is positioned inside a strong 
magnetic field usually generated by a large bore Supercon 
ducting magnet. Specifically, the body part to be Scanned is 
placed in the exact center or isocenter of the magnetic field, 
and the MRI Scanner takes Several slices that can be com 
bined to form two-dimensional images or three-dimensional 
models. Markers comprising non-magnetic materials are 
viewable with MRI. 

0006 Generally speaking, markers have Several imaging 
modes where they can be viewed with any of the above 
imaging techniques; however, each marker has a primary 
imaging mode wherein the marker is best viewed or most 
easily distinguished. For example, a metal clip having a 
Simple, thin Shape can be difficult to discern with ultrasonog 
raphy if the marker is oriented on its side relative to the 
acoustic emitter. On the display, which is typically grainy, 
the marker will appear as a very thin, undistinguishable line. 
On the other hand, Such a marker is readily Seen with X-ray, 
regardless of its orientation, because of the sharp contrast in 
X-ray transmission between the metal and the Surrounding 
Soft tissue. Accordingly, the metal marker has an ultrasound 
imaging mode and an X-ray imaging mode, and the X-ray 
imaging mode is the primary imaging mode. Other markers, 
Such as those with entrapped air, can be seen easily with 
ultrasonography but are not as Visible in an X-ray imaging 
mode because they transmit the X-ray photons in a manner 
Similar to the Soft tissue. Such markers also have an ultra 
Sound imaging mode and an X-ray imaging mode, but the 
primary imaging mode is the ultrasound imaging mode. In 
Selecting a marker, a practitioner is most likely to choose a 
marker that has a primary imaging mode corresponding to a 
preferred imaging technique. However, Such a Selection can 
preclude the effective use of other imaging techniques. For 
example, in Some procedures the marker is permanent and 
will be imaged multiple times by different technicians over 
a relatively long time span, possibly over Several years. 
During that time, different imaging techniques might be 
used. Thus, it is desirable for a marker to have multiple 
primary modes. 

SUMMARY OF THE INVENTION 

0007 According to the invention, an imaging marker for 
the Subcutaneous marking of tissue comprises a first non 
bioabsorbable element having a first primary imaging mode 
and a Second non-bioabsorbable element having a Second 
primary imaging mode. The Second primary imaging mode 
is different than the first primary imaging mode. 
0008. The first primary imaging mode is one of ultra 
Sound, X-ray, CAT, and MRI, and the Second primary imag 
ing mode is one of ultrasound, x-ray, CAT, and MRI. One of 
the first and Second primary imaging modes can be ultra 
Sound and the other of the first and Second primary imaging 
modes can be X-ray. 
0009. The first non-bioabsorbable element is expandable 
in volume and made from PVA. The second non-bioabsorb 
able element is made of metal. At least a portion of one of 
the first and second non-bioabsorbable elements is embed 
ded in the other of the first and second non-bioabsorbable 
elements. One of the first and second non-bioabsorbable 
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elements can be completely embedded in the other of the 
first and second non-bioabsorbable elements. 

0.010 The first non-bioabsorbable element comprises a 
loop that Surrounds the Second non-bioabsorbable element. 

0.011 The first non-bioabsorbable element comprises a 
body with a foot, and the foot can form an anchor. The body 
can be embedded within the second non-bioabsorbable 
element, and the foot can be embedded within the second 
non-bioabsorbable element. 

0012. In another aspect, an imaging marker according to 
the invention for the Subcutaneous marking of tissue com 
prises a metal element and a PVA element, wherein the metal 
element and PVA element form a composite body. 

0013 At least a portion of one of the metal and the PVA 
elements is embedded in the other of the metal and the PVA 
elements, and one of the metal and the PVA elements can be 
completely embedded in the other of the metal and the PVA 
elements. 

0.014. The metal element comprises a head with an 
anchor. The head can be embedded within the PVA element. 
The metal element can comprise a loop from which extends 
at least one foot, with the loop surrounding the PVA element 
to form the head and the at least one foot forming the anchor. 
The loop has an inner diameter and the PVA element has an 
outer diameter, wherein the PVA element can expand so that 
the outer diameter is greater than the inner diameter to effect 
embedding of the one of the metal and the PVA elements in 
the other of the metal and the PVA elements. The inner 
diameter can be between 0.010 and 0.030 inches, and the 
outer diameter can be expanded to approximately twice the 
inner diameter. The PVA element can be folded against the 
at least one foot So that the composite body is sized to be 
received within a hollow needle having a gage of less than 
20. The PVA element can be compressed to be sized for 
receipt within the hollow needle. 
0.015 According to the invention, a marking device for 
percutaneously implanting an imaging marker comprises a 
cannula defining a lumen and having a distal end and an 
expulsion opening near the distal end; a stylet slidably 
received within the lumen for movement between a ready 
position in which a tip of the Stylet is spaced inwardly from 
the distal end to form a marker recess therebetween, and an 
extended position in which the tip of the Stylet is advanced 
toward the distal end; and an imaging marker comprising a 
first non-bioabsorbable element having a first primary imag 
ing mode, and a Second non-bioabsorbable element having 
a Second primary imaging mode, wherein the Second pri 
mary imaging mode is different than the first primary 
imaging mode. Movement of the Stylet from the ready 
position to the extended position thereby ejects the imaging 
marker from the marker receSS through the expulsion open 
Ing. 

0016. The marking device further comprises a handle to 
be grasped by a user, and the cannula has a proximal end 
mounted to the handle. Further, the marking device com 
prises an actuator for moving the Stylet relative to the 
cannula. The actuator is mounted to the handle and is a 
plunger movable between a first position and a Second 
position for moving the Stylet between the ready position 
and the extended position. 
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0017. The cannula, the stylet, the actuator, and the handle 
form an introducer, and the introducer and the imaging 
marker form a Self-contained marking device that can be 
easily and conveniently handled by a user to place the 
imaging marker at a predetermined location in a tissue mass 
by the user moving the plunger between the first and Second 
positions to move the Stylet from the ready to the extended 
position to thereby eject the imaging marker from the 
marker receSS after the cannula is inserted into the tissue 
mass and the insertion tip is located at the predetermined 
location. 

0018. The first primary imaging mode is one of ultra 
Sound, X-ray, CAT, and MRI, and the Second primary imag 
ing mode is one of ultrasound, x-ray, CAT, and MRI. One of 
the first and Second primary imaging modes is ultrasound, 
and the other of the first and Second primary imaging modes 
is X-ray. 
0019. The first non-bioabsorbable element is expandable 
in volume. The first non-bioabsorbable element is made 
from PVA, and the second non-bioabsorbable element is 
made of metal. 

0020. At least a portion of one of the first and second 
non-bioabsorbable elements is embedded in the other of the 
first and second non-bioabsorbable elements. The one of the 
first and Second non-bioabsorbable elements can be com 
pletely embedded in the other of the first and second 
non-bioabsorbable elements. 

0021. The first non-bioabsorbable element comprises a 
loop that Surrounds the Second non-bioabsorbable element. 
0022. The first non-bioabsorbable element comprises a 
head with at least one foot. The body can be embedded 
within the second non-bioabsorbable element, and the at 
least one foot can be embedded within the Second non 
bioabsorbable element. The at least one foot can form an 
anchor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 
0024 FIG. 1 is a plan view of an introducer used to place 
an imaging marker at a predetermined location in accor 
dance with the invention; 

In the drawings: 

0025 FIG. 2 is an enlarged sectional view of the area 11 
of FIG. 1, illustrating a first embodiment of an imaging 
marker according to the invention comprising a clip and a 
cylinder, wherein the cylinder is in a folded and compressed 
condition, within a marker receSS portion of the introducer 
prior to ejection; 
0026 FIG. 3 is a plan view of the introducer of FIG. 1, 
wherein the introducer has ejected the imaging marker into 
a tissue mass, 
0027 FIG. 4 is an enlarged perspective view of the 
imaging marker of FIG. 2, illustrating the cylinder of the 
imaging marker in a Straight configuration; 
0028 FIG. 5 is an enlarged partial sectional view of the 
imaging marker of FIG. 2 partially ejected from the intro 
ducer into a biopsy Site, 
0029 FIG. 6 is an enlarged plan view of the imaging 
marker of FIG. 2 completely disposed within a biopsy site 
and wherein the cylinder is in an unfolded and expanded 
condition; 
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0030 FIG. 7 is an enlarged perspective view of a second 
embodiment of an imaging marker according to the inven 
tion; 

0.031 FIG. 8 is an enlarged perspective view of a third 
embodiment of an imaging marker according to the inven 
tion; 

0.032 FIG. 9 is an enlarged perspective view of a fourth 
embodiment of an imaging marker according to the inven 
tion; and 

0033 FIG. 10 is an enlarged perspective view of a fifth 
embodiment of an imaging marker according to the inven 
tion. 

DESCRIPTION OF THE INVENTION 

0034. The invention addresses the deficiencies of the 
prior art and provides a marking device for percutaneously 
implanting an imaging marker comprising at least two 
elements, wherein each element has a primary imaging 
mode different from the primary imaging modes of the other 
elements. 

0035) Referring now to the figures, FIGS. 1 to 3 illustrate 
a marking device 10 according to the invention, which is 
capable of the percutaneous placement of an imaging marker 
at a predetermined location, Such as a biopsy Site or a lesion, 
within a tissue mass 100. The marking device 10 comprises 
an introducer 12 and an imaging marker 14 (FIG. 2) 
contained within the introducer 12. The introducer 12 
includes a handle 16 having a hollow interior 18 and a rear 
opening 20. The handle 16 comprises a grip portion 22 from 
which extends a tapered nose portion 24. 

0.036 The tapered nose portion 24 houses a press-fit 
cannula 30, which defines a lumen 32. The cannula 30 
comprises a proximal end 33 mounted to the handle 16 and 
a distal end 34 having an expulsion opening 36 spaced from 
the handle 16. Preferably, the cannula 30 has a gage of less 
than 20, and a 17-gage (0.058 inch Outer diameter) cannula, 
with an inner diameter ranging from 0.049 to 0.051 inches, 
is most preferred. Optionally, the distal end 34 of the cannula 
30 can be sharpened to facilitate insertion through the tissue 
mass 100. Furthermore, the distal end 34 of the cannula 30 
can be designed for enhanced visibility using common 
imaging techniques, Such as radiography, ultraSonography, 
and magnetic resonance imaging (MRI). Suitable cannula 
tips are disclosed in U.S. Pat. No. 5,490,521, issued Feb. 13, 
1996 to R. E. Davis and G. L. McLellan, which is incorpo 
rated by reference. Ultrasound enhancement technology is 
also disclosed in U.S. Pat. No. 4,401,124, issued Aug. 30, 
1983 to J. F. Guess et al.; and U.S. Pat. No. 4,582,061, issued 
Apr. 15, 1986 to F. J. Fry. 

0037. A stylet 40 comprising a base 44 and shaft 42 with 
a tip 46 is slidably received within the hollow interior 18 of 
the handle 16 in a manner Such that the shaft 42 extends into 
the cannula lumen 32 and the stylet base 44 lies within the 
hollow interior 18. An actuator in the form of a plunger 50 
in operable communication with the Stylet base 44 com 
prises a cylindrical body sized So that it is slidably received 
within the rear opening 20 of the handle 16. Linear dis 
placement of the plunger 50 within the rear opening 20 
correspondingly shifts the stylet 40 relative to the handle 16 
and the cannula 40. 

Dec. 8, 2005 

0038. The stylet 40 is movable between a ready position, 
as best Seen in FIG. 2, and an extended position, as 
illustrated in FIG. 3. In the ready position, the tip 46 of the 
stylet 40 is spaced inwardly from the distal end 34 of the 
cannula 30 to form a marker recess 48 sized to receive the 
imaging marker 14. When the stylet 40 moves to the 
extended position, the tip 46 advances towards the distal end 
34 to reduce the volume of the marker recess 48 and thereby 
eject the marker 14 from the marker recess 48. It is preferred 
that the stylet shaft 42 be sized in a manner such that when 
the plunger 50 is in the extended position, the stylet shaft 42 
extends beyond the distal end 34 of the cannula 30 to ensure 
complete ejection of the imaging marker 14 from the marker 
recess 48. Movement of the plunger 50, which operably 
engages the stylet base 44, from a first position (FIG. 1) and 
towards the handle 16 to a second position (FIG. 3) shifts 
the stylet 40 from the ready position to the extended posi 
tion. 

0039. Further details of the introducer 12 are provided in 
U.S. Pat. No. 6,575.991, issued Jun. 10, 2003 to R. M 
Chesbrough et al., which is incorporated herein by reference. 

0040. It will be recognized that the foregoing construc 
tion provides a Self-contained marking device, which may 
be preassembled as a unit and prepackaged, all under Sterile 
conditions, thereby affording the practitioner Substantially 
greater convenience and reliability. 

0041 Referring now to FIG. 4, a first embodiment of the 
imaging marker 14 according to the invention comprises a 
first element 60 and a second element 62 that form a 
composite body. The first element 60 has Several imaging 
modes. That is, the first element can be imaged by different 
imaging techniques. Each imaging mode corresponds to a 
different imaging technique, including, but not limited to, 
radiography, Such as Standard X-ray, mammography, and 
computerized axial tomography (CAT), ultrasonography, 
and MRI. However, not all imaging modes have the same 
efficacy. The first element 60 is not necessarily easily 
Viewable in each of the imaging modes and could even be 
Substantially indistinguishable from the Surrounding tissue 
in one or more of the imaging modes. Conversely, in at least 
one of the imaging modes, which will be referred to as a 
primary imaging mode, the first element 60 is most readily 
Viewed and easily discernable with a particular imaging 
technique when located in the tissue mass 100. For example, 
the first element 60 can have imaging modes wherein it is 
viewable with, for example, X-ray, MRI, and ultrasound. If 
the first element 60 is especially viewable with ultrasound, 
then, of all the imaging modes, the primary imaging mode 
for the first element 60 is an ultrasound imaging mode. 

0042 Similar to the first element 60, the second element 
62 has Several imaging modes and, in at least one of the 
imaging modes, which is the primary imaging mode, the 
Second element 62 is most readily viewed and easily dis 
cernable with a particular imaging technique when located 
in the tissue mass 100. For example, the second element 62 
can have imaging modes wherein it is viewable with, for 
example, X-ray, MRI, and ultrasound. If the Second element 
62 is especially viewable with X-ray, then, of all the imaging 
modes, the primary imaging mode for the Second element 62 
is an X-ray imaging mode. However, the primary imaging 
mode of the second element 62 is different than the primary 
imaging mode of the first element 60. Because the first and 
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Second elements 60 and 62 have different primary imaging 
modes, the imaging marker 14 has at least two different 
primary imaging modes and, therefore, can be readily 
Viewed and distinguished from the Surrounding tissue with 
at least two different imaging techniques. For example, if the 
first and Second elements 60 and 62 have primary imaging 
modes corresponding to ultrasound and X-ray, respectively, 
then the Subcutaneous imaging marker 14 can be identified 
with both ultrasound and X-ray imaging techniques. 
0043. The imaging marker 14 can optionally comprise 
other elements in addition to the first and second elements 60 
and 62, wherein each of the other elements has its own 
primary imaging mode. For example, the imaging marker 
can comprise a third element having a third primary imaging 
mode, a fourth element having a fourth primary imaging 
mode, and So on. The primary imaging mode of each of the 
other elements can be unique, can be the same as each other, 
and can be the same as the first or Second primary imaging 
modes. For example, if the imaging marker comprises three 
elements, wherein the first primary imaging mode is ultra 
Sound and the Second primary imaging mode is X-ray, the 
third primary imaging mode can be ultrasound, X-ray, or 
another imaging mode, Such as MRI. 
0044. Each element of the imaging marker 14 is consid 
ered to be a fundamental constituent thereof. An element that 
is modified to enhance an imaging mode other than its 
primary imaging mode is considered to constitute more than 
one element. For example, if a first element having a first 
primary imaging mode is coated So that it is readily viewed 
and easily discernable with an imaging technique other than 
that corresponding to the first imaging mode, then the 
coating is considered to be a Second element with a Second 
primary imaging mode. Other examples of modifying ele 
ments include adding texture to a Surface of an element; 
immersing an element in a material for impregnation 
thereof, and blowing air into an element to form pockets or 
pores of air. In these examples, the texture, the material, and 
the air are considered to be fundamental constituents of the 
imaging marker and Separate elements having their own 
primary imaging modes. 
004.5 The first element 60 is composed of a biocompat 
ible, non-bioabsorbable, and flexible material, preferably 
polyvinyl alcohol (PVA). Additionally, the first element has 
a compressible and expandable form, for example, a Sponge 
like element comprising Several Small pores (not shown) that 
undergoes a volumetric change during compression or 
expansion. When the first element 60 is outside the body, the 
pores are filled with gas, Such as air. In this State, the 
Sponge-like form is easily compressed Such that the overall 
volume of the first element 60 reduces. Conversely, when the 
first element 60 is introduced into the tissue mass 100, water 
and other liquids from the tissue enter the pores and thereby 
Swell or expand the first element 60 to a larger volume. Not 
all of the gas leaves the Sponge-like form upon expansion 
and the absorption of liquid. Some air pockets remain and 
are readily visible with ultrasound. The combination of the 
texture, Structure, and air pockets of the Sponge-like form 
renders the first element 60 most readily viewable with 
ultrasound when disposed in the tissue mass 100. Corre 
spondingly, the preferred primary imaging mode of the first 
element 60 is an ultrasound imaging mode. 
0046) The second element 62 is composed of a biocom 
patible, non-bioabsorbable, and Substantially rigid material, 
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preferably a metal, including, but not limited to, titanium 
and StainleSS Steel. Metals have a significantly lower X-ray 
transmission relative to Soft tissue and, therefore, are clearly 
distinguishable from Surrounding tissue with radiographic 
imaging techniques, regardless of the orientation of the 
Second element 62. Consequently, the preferred primary 
imaging mode of the Second element 62 is a radiographic 
imaging mode, Such as an X-ray imaging mode. It follows 
that the imaging marker 14 implanted into the tissue mass 
100 can be clearly and consistently viewed with both 
ultrasonography and radiography, Such as X-ray. 
0047 The imaging marker 14 can optionally be modified 
to incorporate another element. For example, the first ele 
ment 60 can be Soaked in a material, Such as iodine or 
gadolinium, that is viewable with an imaging technique. 
Iodine and gadolinium are exemplary materials that are 
known to be viewable with MRI. During the soaking pro 
ceSS, the material impregnates the first element 60 and 
renders the imaging marker 14 viewable with MRI. Conse 
quently, the imaging marker 14 with the first element 60 
impregnated with the material comprises a third element, 
which is the material, having a third primary imaging mode, 
which is MRI. 

0048. With continued reference to the first embodiment 
shown in FIG. 4, the first element 60 is in the shape of an 
elongated cylinder 64 with an outer diameter, and the Second 
element 62 is a clip 66 with a head 68 and a pair of feet 70. 
The head 68 and feet 70 are separated by a region 72 where 
the clip 62 crosses over itself. The head 68 forms a loop, 
with an inner diameter, that receives the cylinder 64, and the 
feet 70 function as anchors to Secure the imaging marker 14 
within the tissue mass 10 and prevent migration after 
implantation. 
0049. The cylinder 64 can be flexed from a straight 
configuration, as illustrated in FIG. 4, to a folded condition, 
as shown in FIG. 2, So that the imaging marker 14 is sized 
to be received within the lumen 32 of the cannula 30. In the 
folded condition, the cylinder 64 is bent near its center into 
Somewhat of a U-shape. In particular, the cylinder is folded 
Substantially in half against the croSS region 72 and the feet 
70 of the clip 66. The ends of the cylinder 64 preferably 
extend beyond the feet 70. Additionally, the feet 70 of the 
clip 66 can be Squeezed together slightly, if necessary, to fit 
the imaging marker 14 within the lumen 32. 
0050. While the inner diameter of the head 68 is sub 
stantially fixed, the outer diameter of the cylinder 64 can 
Significantly alter during compression or expansion. To 
facilitate insertion of the cylinder 64 through the head 68, as 
illustrated in FIG. 4, the first element 64 can be compressed, 
if necessary, to reduce the Outer diameter So that it is leSS 
than inner diameter of the head 68. Furthermore, the first 
element 64 can be compressed to fit the imaging marker 14 
within the marker recess 48. 

0051 When the cylinder 64 absorbs liquid and expands, 
the outer diameter increases, preferably to a dimension 
greater than the inner diameter of the head 68. Because the 
cylinder 64, in the expanded condition, is larger than the 
head 68, the head 68 effectively pinches the cylinder 64 near 
its center, as best viewed in FIG. 6, and the two elements 60 
and 62 exert opposing forces upon each other and become 
embedded. As a result of the embedding, the two elements 
60 and 62 form a bond that prevents separation of the 
cylinder 64 from the clip 66. 
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0.052 Exemplary dimensions of the first and second 
elements 60 and 62 for the first embodiment of the imaging 
marker 14 will now be presented. These dimensions are for 
illustrative purposes and are not meant to limit the invention 
in any manner. It is well within the scope of the invention for 
the dimensions of the first and second elements 60 and 62 to 
differ from those provided hereinafter provided that the 
imaging marker is sized to be received within the cannula 
30, regardless of the size thereof. As stated above, the 
cannula 30 is preferably less than 20 gage, and a 17-gage 
cannula with a 0.049 to 0.051 inch inner diameter is pre 
ferred. The cannula 30, however, is not limited to this size, 
and, thus, the dimensions of the imaging marker 14 shall not 
be limited in a similar manner. 

0.053 Preferably, the cylinder 64 has a length and outer 
diameter of 0.315 and 0.040 inches, respectively. The height 
of the clip 66 is preferably 0.120 inches, and the width of the 
clip 66 at the feet 70 is 0.055 inches and at the head 68 is 
0.045 inches. Additionally, the inner diameter of the head 68 
is preferably 0.021 inches. It is apparent that, for the imaging 
marker 14 with the above dimensions, the cylinder 64 of 
must be compressed for insertion through the head 68 and 
that expansion of the cylinder 64 to its original size or larger 
will cause embedding of the first and second elements 60 
and 62. 

0.054 The above exemplary dimensions are preferred and 
are Suitable for an imaging marker that can be uses in a 
hand-held marking device with a 20-gage or less cannula. 
Such hand-held devices are relatively small and less inva 
Sive when compared to other Systems, Such as the Mammo 
tome(E) Breast Biopsy System. However, it is within the 
Scope of the invention to alter the dimensions of the imaging 
marker So that it can be used with larger, non-hand-held 
Systems. 

0055 Referring now to FIGS. 1-3 and FIGS. 5 and 6, in 
operation, the introducer 12 begins with the stylet 40 in the 
ready position (FIG. 2) and the plunger 50 in the first 
position (FIG. 1). With the introducer 12 in this condition, 
the cannula 30 is positioned so that its distal end 34 is at or 
near the predetermined location, which is illustrated as a 
biopsy site 102 in FIGS. 3, 5, and 6, in the tissue mass 100. 
Preferably, the distal end 34 of the cannula 30 is positioned 
by using a Suitable imaging System. 
0056. Once the cannula 30 is positioned at the predeter 
mined location, the plunger 50 is moved from its first 
position to the second position to displace the stylet 40 from 
the ready position to the extended position, as shown in FIG. 
3. As the plunger 50 moves, it drives the stylet base 44 
forward to advance the stylet shaft 42 within the lumen 32. 
AS the Stylet shaft 42 progresses through the lumen 32, the 
tip 46 pushes the imaging marker 14 through the marker 
receSS 48 Such that the imaging marker 14 extends from the 
distal end 34 of the cannula, as illustrated in FIG. 5. When 
the Stylet shaft 42 is fully advanced, the imaging marker 14 
is completely ejected from the marker receSS 48 and is 
disposed at the predetermined location within the tissue 
mass 100. 

0057 During the ejection process, the tissue mass 100 
can resist the advancement of the imaging marker 14. PVA 
in a Sponge-like form is relatively weak, thus making it 
difficult for first element 60 to push through the tissue mass 
on its own. Because the Second element 62 is composed of 
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metal, it dominates the resistive forces from the tissue mass 
100 and delivers the first element 60 to the predetermined 
location. AS the imaging marker 14 advances through the 
marker recess 48 and into the tissue mass 100, the cross 
region 72 of the clip 66 pulls the cylinder 64, which is in the 
folded condition, along with the clip 66 to the predetermined 
location. 

0.058 As depicted in FIG. 6, the cylinder 64, upon 
ejection, unfolds and expands as it absorbs liquid from the 
tissue mass 100. The degree to which the cylinder 64 unfolds 
is governed by the geometry and structure of the predeter 
mined location. If the predetermined location is a biopsy Site 
102 having a dimension larger than the length of the cylinder 
64, then typically the cylinder 64 will unfold until it 
becomes constrained by the cavity walls of the biopsy site 
102. Upon expansion, the cylinder 64 and the head 68 
become embedded, thereby Securing the first and Second 
elements 60 and 62 together. Additionally, the feet 70 anchor 
the imaging marker 14 to the predetermined location to 
prevent migration of the imaging marker 14 within the tissue 
mass 100. 

0059. After implantation, the subcutaneous imaging 
marker 14 is easily viewed in either of the primary imaging 
modes of the first and second elements 60 and 62. A 
practitioner can identify the imaging marker 14 and, there 
fore, pinpoint the predetermined location using either ultra 
Sound, which is the primary imaging mode of the first 
element 60, or X-ray, which is the primary imaging mode of 
the second element 62. As a result of the ability to clearly 
View the imaging marker 14 with multiple imaging tech 
niques, the practitioner has the luxury of being able to Select 
the imaging technique most Suitable for the patient. 

0060 Alternative embodiments of the imaging marker 14 
according to the invention are illustrated in FIGS. 7-10 
where Similar components are identified with the same 
reference numeral bearing a prime () symbol. The alterna 
tive embodiments are Substantially the same as the first 
embodiment, with the primary difference being the form of 
the Second element 62 and the manner in which it is coupled 
to the first element 60. 

0061. In general, the alternative embodiments of an 
imaging marker 14 comprise a first element 60' and a Second 
element 62". AS in the first embodiment, the second element 
62 is preferably a clip 66" with a head 68' and a pair of feet 
70' separated by a cross region 72'. The first element 60', on 
the other hand, comprises various forms, as depicted in 
FIGS. 7-10. Regardless of the form of the first element 60', 
at least a portion of each of the first and second elements 60' 
and 62' are embedded to secure the elements 60' and 62 
together to form a composite body. 

0062. In a second embodiment of the imaging marker 14 
shown in FIG. 7, the first element 60' is in the form of two 
cylinders 64 mounted onto the feet 70' of the clip 66". 
Preferably, an adhesive, such as an ultraviolet (UV) curable 
adhesive, facilitates the mounting the cylinders 64. An 
example of a UV curable adhesive is a cyanoacrylate adhe 
sive. The head 68' of the second embodiment functions as an 
anchor to prevent migration of the imaging marker 14'. 

0063) The first element 60' of third and fourth embodi 
ments, which are illustrated in FIGS. 8 and 9, is in the form 
of a block 80. In the third embodiment, the head 68' of the 
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clip 66" is embedded within the block 80, while the entire 
clip 66" is embedded in the block 80 in the fourth embodi 
ment. In a fifth embodiment, the clip 66" is also completely 
embedded within the first element 60', but the first element 
60' is in the form of a cylinder 64. 
0064. The alternative embodiments in FIGS. 7-10 are 
ejected from the marker recess 48 of the marking device 10 
and into the predetermined location within the tissue mass 
100 in the same manner as the first embodiment. After 
implantation, the imaging markers 14' can be clearly viewed 
and distinguished from the Surrounding tissue with imaging 
techniques corresponding to the primary imaging modes of 
the first and second elements 60' and 62. 

0065 While the imaging marker is described above as 
comprising two non-bioabsorbable elements, each with a 
different primary imaging mode, the invention shall not be 
limited to comprising only two non-bioabsorbable elements. 
It is within the Scope of the invention for the imaging marker 
to comprise more than two non-bioabsorbable elements, 
each with a different primary imaging mode. Further, each 
non-bioabsorbable element can have more than one primary 
imaging mode provided that one of the primary imaging 
modes is different from the primary imaging mode(s) of the 
other element(s). For example, if the Second element is 
comprised of a non-magnetic metal, Such as titanium, and 
can be viewed with MRI as well as with X-ray, then the 
Second element could have two primary imaging modes. 
0066. In the five embodiments presented herein, the first 
element is the form of a cylinder or block, and the Second 
element is shown as a clip; however, the first and Second 
elements can be of any Suitable shape that can be received 
within the cannula and implanted into a tissue mass. Addi 
tionally, the imaging marker is not limited to use with the 
marking device detailed above. The imaging marker can be 
implanted with a device that is not Self-contained or with a 
Self-contained marking device other than that described 
herein. 

0067. The imaging marker according to the invention can 
be easily viewed and readily distinguished from the Sur 
rounding tissue with more than one medical imaging tech 
nique. Because a practitioner is not limited to locating the 
imaging marker with only one technique, he or she has the 
flexibility of being able to Select the imaging technique most 
Suitable, both physically and financially, for the patient. 
Furthermore, the non-bioabsorbable imaging marker is 
Securely embedded together and anchored to the predeter 
mined location to provide a reliable and enduring marker for 
the predetermined location. 
0068 While the invention has been specifically described 
in connection with certain Specific embodiments thereof, it 
is to be understood that this is by way of illustration and not 
of limitation, and the Scope of the appended claims should 
be construed as broadly as the prior art will permit. 

1. An imaging marker for the Subcutaneous marking of 
tissue, comprising: 

a first non-bioabsorbable element having a first primary 
imaging mode; and 

a Second non-bioabsorbable element having a Second 
primary imaging mode, 
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wherein the Second primary imaging mode is different 
than the first primary imaging mode. 

2. The imaging marker of claim 1 wherein the first 
primary imaging mode is one of ultrasound, X-ray, CAT, and 
MRI. 

3. The imaging marker of claim 2 wherein the Second 
primary imaging mode is one of ultrasound, X-ray, CAT, and 
MRI. 

4. The imaging marker of claim 3 wherein one of the first 
and Second primary imaging modes is ultrasound and the 
other of the first and Second primary imaging modes is X-ray. 

5. The imaging marker of claim 1 wherein the first 
non-bioabsorbable element is expandable in volume. 

6. The imaging marker of claim 5 wherein the first 
non-bioabsorbable element is made from PVA. 

7. The imaging marker of claim 6 wherein the Second 
non-bioabsorbable element is made of metal. 

8. The imaging marker of claim 7 wherein at least a 
portion of one of the first and second non-bioabsorbable 
elements is embedded in the other of the first and second 
non-bioabsorbable elements. 

9. The imaging marker of claim 8 wherein the first 
primary imaging mode is ultrasound and the Second primary 
imaging mode is X-ray. 

10. The imaging marker of claim 1 wherein the first 
non-bioabsorbable element is made from PVA. 

11. The imaging marker of claim 10 wherein the Second 
non-bioabsorbable element is made of metal. 

12. The imaging marker of claim 1 wherein at least a 
portion of one of the first and second non-bioabsorbable 
elements is embedded in the other of the first and second 
non-bioabsorbable elements. 

13. The imaging marker of claim 12 wherein the one of 
the first and Second non-bioabsorbable elements is com 
pletely embedded in the other of the first and second 
non-bioabsorbable elements. 

14. The imaging marker of claim 12 wherein the first 
non-bioabsorbable element comprises a loop that Surrounds 
the second non-bioabsorbable element. 

15. The imaging marker of claim 12 wherein the first 
non-bioabsorbable element comprises a body with a foot. 

16. The imaging marker of claim 15 wherein the body is 
embedded within the second non-bioabsorbable element. 

17. The imaging marker of claim 15 wherein the foot is 
embedded within the second non-bioabsorbable element. 

18. The imaging marker of claim 15 wherein the foot 
forms an anchor. 

19. The imaging marker of claim 1 and further comprising 
at least one additional non-bioabsorbable element, wherein 
each additional element has a primary imaging mode. 

20. An imaging marker for the Subcutaneous marking of 
tissue, comprising: 

a metal element; and 
a PVA element; 
wherein the metal element and PVA element form a 

composite body. 
21. The imaging marker of claim 20 wherein at least a 

portion of one of the metal and the PVA elements is 
embedded in the other of the metal and the PVA elements. 

22. The imaging marker of claim 21 wherein the one of 
the metal and the PVA elements is completely embedded in 
the other of the metal and the PVA elements. 

23. The imaging marker of claim 21 wherein the metal 
element comprises a head with an anchor. 

24. The imaging marker of claim 23 wherein the head is 
embedded within the PVA element. 
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25. The imaging marker of claim 23 wherein the metal 
element comprises a loop from which extends at least one 
foot, with the loop surrounding the PVA element to form the 
head and the at least one foot forming the anchor. 

26. The imaging marker of claim 25 wherein the loop has 
an inner diameter and the PVA element has an outer diam 
eter, wherein the PVA element can expand so that the outer 
diameter is greater than the inner diameter to effect embed 
ding of the one of the metal and the PVA elements in the 
other of the metal and the PVA elements. 

27. The imaging marker of claim 26 wherein the inner 
diameter is between 0.010 and 0.030 inches. 

28. The imaging marker of claim 27 wherein the outer 
diameter can be expanded to approximately twice the inner 
diameter. 

29. The imaging marker of claim 25 wherein the PVA 
element can be folded against the at least one foot So that the 
composite body is sized to be received within a hollow 
needle having a gage of less than 20. 

30. The imaging marker of claim 29 wherein the PVA 
element can be compressed to be sized for receipt within the 
hollow needle. 

31. A marking device for percutaneously implanting an 
imaging marker, comprising: 

a cannula defining a lumen and having a distal end and an 
expulsion opening near the distal end; 

a stylet slidably received within the lumen for movement 
between a ready position in which a tip of the Stylet is 
Spaced inwardly from the distal end to form a marker 
recess therebetween, and an extended position in which 
the tip of the stylet is advanced toward the distal end; 
and 

an imaging marker comprising a first non-bioabsorbable 
element having a first primary imaging mode, and a 
Second non-bioabsorbable element having a Second 
primary imaging mode, wherein the Second primary 
imaging mode is different than the first primary imag 
ing mode, 

wherein movement of the stylet from the ready position to 
the extended position thereby ejects the imaging 
marker from the marker receSS through the expulsion 
opening. 

32. The marking device of claim 31 and further compris 
ing a handle to be grasped by a user and the cannula having 
a proximal end mounted to the handle. 

33. The marking device of claim 32 and further compris 
ing an actuator for moving the Stylet relative to the cannula. 

34. The marking device of claim 33 wherein the actuator 
is mounted to the handle. 

35. The marking device of claim 34 wherein the actuator 
is a plunger movable between a first position and a Second 
position for moving the Stylet between the ready position 
and the extended position. 

36. The marking device of claim 35 wherein the cannula, 
the Stylet, the actuator, and the handle form an introducer, 
and the introducer and the imaging marker form a Self 
contained marking device that can be easily and conve 
niently handled by a user to place the imaging marker at a 
predetermined location in a tissue mass by the user moving 
the plunger between the first and Second positions to move 
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the stylet from the ready to the extended position to thereby 
eject the imaging marker from the marker receSS after the 
cannula is inserted into the tissue mass and the insertion tip 
is located at the predetermined location. 

37. The marking device of claim 36 wherein the first 
primary imaging mode is one of ultrasound, X-ray, CAT, and 
MRI. 

38. The marking device of claim 37 wherein the second 
primary imaging mode is one of ultrasound, X-ray, CAT, and 
MRI. 

39. The marking device of claim 38 wherein one of the 
first and Second primary imaging modes is ultrasound and 
the other of the first and Second primary imaging modes is 
X-ray. 

40. The marking device of claim 31 wherein the first 
non-bioabsorbable element is expandable in volume. 

41. The marking device of claim 40 wherein the first 
non-bioabsorbable element is made from PVA. 

42. The marking device of claim 41 wherein the second 
non-bioabsorbable element is made of metal. 

43. The marking device of claim 31 wherein at least a 
portion of one of the first and second non-bioabsorbable 
elements is embedded in the other of the first and second 
non-bioabsorbable elements. 

44. The marking device of claim 43 wherein the one of the 
first and Second non-bioabsorbable elements is completely 
embedded in the other of the first and second non-bioab 
Sorbable elements. 

45. The marking device of claim 43 wherein the first 
non-bioabsorbable element comprises a loop that Surrounds 
the Second non-bioabsorbable element. 

46. The marking device of claim 43 wherein the first 
non-bioabsorbable element comprises a head with at least 
one foot. 

47. The marking device of claim 46 wherein the body is 
embedded within the second non-bioabsorbable element. 

48. The marking device of claim 46 wherein the at least 
one foot is embedded within the second non-bioabsorbable 
element. 

49. The marking device of claim 46 wherein the at least 
one foot forms an anchor. 

50. A non-bioabsorbable imaging marker for the subcu 
taneous marking of tissue, comprising: 

a first primary imaging mode and 
a Second primary imaging mode, 
wherein the Second primary imaging mode is different 

than the first primary imaging mode. 
51. The non-bioabsorbable imaging marker of claim 50 

wherein the first primary imaging mode is one of ultrasound, 
X-ray, CAT, and MRI. 

52. The non-bioabsorbable imaging marker of claim 51 
wherein the Second primary imaging mode is one of ultra 
sound, X-ray, CAT, and MRI. 

53. The non-bioabsorbable imaging marker of claim 52 
wherein one of the first and Second primary imaging modes 
is ultrasound and the other of the first and Second primary 
imaging modes is X-ray. 

54. The non-bioabsorbable imaging marker of claim 50 
and further comprising at least one additional primary 
imaging mode. 


