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ABSTRACT 

A multi-modality phantom is provided. The multi-modality 
phantom includes a container and an insert. The container 
defines an exterior that is separated from an interior space 
and designed to receive a tissue-mimicking medium for an 
ultrasound imaging process. The container further includes 
at least one access port formed in the container to perform 
the ultrasound imaging process of the interior space. The 
insert can be dimensioned to be selectively arranged within 
the interior space of the container. The insert includes 
imaging features arranged to simulate an environment and 
constructed to yield simultaneous imaging results when 
performing the ultrasound imaging process and at least one 
non-ultrasound imaging process. 
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SYSTEMS AND METHODS FOR A 
MULTI-MODALITY PHANTOM HAVING AN 

INTERCHANGEABLE INSERT 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application is based on, claims priority to, and 
incorporates herein by reference in its entirety U.S. Provi­
sional Application Ser. No. 62/857,754, filed Jun. 5, 2019, 
and entitled "SYSTEMS AND METHODS FOR A MULTI­
MODALITY PHANTOM HAVING AN INTERCHANGE­
ABLE INSERT." 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH 

[0002] Not Applicable. 

BACKGROUND 

[0003] Interventional radiology and image-guided inter­
ventional procedures are an important part of modern medi­
cine. As just one example, transcatheter interventions for 
structural heart disease demand real-time visualization of 
catheter devices and their relationship to cardiac anatomy. In 
this and many other procedures, device malpositioning due 
to inadequate visualization can be life threatening and costly. 
For example, in transcatheter aortic valve replacement, 
positioning the prosthetic valve too high or too low relative 
to the aortic valve annulus can cause life-threating paraval­
vular regurgitation, coronary artery obstruction, or valve 
embolization. 
[0004] Therefore, there is a need for systems and methods 
that facilitate device and soft tissue visualization during 
interventional procedures. 

BRIEF SUMMARY 

[0005] The present disclosure overcomes the aforemen­
tioned drawbacks by providing a multi-modality phantom 
that can facilitate device and procedure development, 
improve quality assurance, and/or enable training of clini­
cians. For example, the multi-modality phantom may 
include an interchangeable insert that includes a quality 
assurance environment and/or anatomical simulation struc­
tures. The multi-modality phantom may be compatible with 
a plurality of imaging modalities, which may include x-ray, 
ultrasound/echocardiography, magnetic resonance imaging, 
and nuclear imaging, including positron emission tomogra­
phy and single-photon emission computed tomography. 
[0006] In one aspect, the present disclosure provides a 
multi-modality phantom comprising a container and an 
insert. The container defines an exterior that is separated 
from an interior space and designed to receive a tissue­
mimicking medium for a ultrasound and x-ray imaging 
processes. The container further includes at least one access 
port formed in the container to perform the ultrasound 
imaging process of the interior space. The insert can be 
dimensioned to be selectively arranged within the interior 
space of the container. The insert includes imaging features 
arranged to simulate an environment and constructed to 
yield simultaneous imaging results when performing the 
ultrasound imaging process and at least one non-ultrasound 
imaging process. 
[0007] In another aspect, the present disclosure provides a 
multi-modality phantom comprising a container and an 
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insert. The container may include a plurality of echo win­
dows, a first access port, and a drain. The plurality of echo 
windows may be configured to provide an external ultra­
sound probe access to a tissue-mimicking medium arranged 
in the container. The first access port may be dimensioned to 
receive an interventional device or a transesophageal ultra­
sound/echocardiography probe. The drain may be config­
ured to add or remove the tissue-mimicking medium from 
the interior of the container. The insert may be dimensioned 
to be sealed within the interior of the container and include 
features configured to be simultaneously visible by x-ray 
and ultrasound imaging systems. 
[0008] The foregoing and other aspects and advantages of 
the disclosure will appear from the following description. In 
the description, reference is made to the accompanying 
drawings which form a part hereof, and in which there is 
shown by way of illustration a preferred configuration of the 
disclosure. Such configuration does not necessarily repre­
sent the full scope of the disclosure, however, and reference 
is made therefore to the claims and herein for interpreting 
the scope of the disclosure. 

BRIEF DESCRIPTION OF DRAWINGS 

[0009] The invention will be better understood and fea­
tures, aspects and advantages other than those set forth 
above will become apparent when consideration is given to 
the following detailed description thereof. Such detailed 
description makes reference to the following drawings. 
[0010] FIG. 1 illustrates one non-limiting example of an 
exploded front view of a multi-modality phantom according 
to aspects of the present disclosure. 
[0011] FIG. 2 illustrates one non-limiting example of a 
front view assembly of a container of a multi-modality 
phantom according to aspects of the present disclosure. 
[0012] FIG. 3 is a top left isometric view of the container 
of FIG. 2 according to aspects of the present disclosure. 
[0013] FIG. 4A is a top view of a first plate of a top plate 
assembly of the container of FIG. 2 according to aspects of 
the present disclosure. 
[0014] FIG. 4B is a bottom view of the first top plate of the 
top plate assembly of the container of FIG. 2 according to 
aspects of the present disclosure. 
[0015] FIG. 5 is a top view of a second top plate of the top 
plate assembly of the container of FIG. 2 according to 
aspects of the present disclosure. 
[0016] FIG. 6 is a top view of a third top plate of the top 
plate assembly of the container of FIG. 2 according to 
aspects of the present disclosure. 
[0017] FIG. 7 is an isometric view of a pilot assembly 
according to aspects of the present disclosure. 
[0018] FIG. 8 is an insert containing quality assurance 
markers according to aspects of the present disclosure. 
[0019] FIG. 9 is an insert formed to resemble an anatomi­
cal region, in this case a non-limiting example of a portion 
of a heart according to aspects of the present disclosure. 
[0020] FIG. 10 is an insert formed to resemble an ana­
tomical region, in this case a non-limiting example of a 
portion of a liver portal vein according to aspects of the 
present disclosure. 
[0021] FIG. 11 is an insert formed to resemble an ana­
tomical region, in this case a non-limiting example of a 
portion of a right hepatic vein according to aspects of the 
present disclosure. 
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DETAILED DESCRIPTION 

[0022] Before particular aspects of the present disclosure 
are explained in detail, it is to be understood that the present 
disclosure is not limited in its application to the details of 
construction and the arrangement of components set forth in 
the following description or illustrated in the following 
drawings. The present disclosure is capable of other con­
figurations and of being practiced or of being carried out in 
various ways. Also, it is to be understood that the phrase­
ology and terminology used herein is for the purpose of 
description and should not be regarded as limiting. The use 
of "including," "comprising," or "having" and variations 
thereof herein is meant to encompass the items listed there­
after and equivalents thereof as well as additional items. 
Unless specified or limited otherwise, the terms "mounted," 
"connected," "supported," and "coupled" and variations 
thereof are used broadly and encompass both direct and 
indirect mountings, connections, supports, and couplings. 
Further, "connected" and "coupled" are not restricted to 
physical or mechanical connections or couplings. 
[0023] The following discussion is presented to enable a 
person skilled in the art to make and use aspects of the 
present disclosure. Various modifications to the illustrated 
configurations will be readily apparent to those skilled in the 
art, and the generic principles herein can be applied to other 
configurations and applications without departing from 
aspects of the present disclosure. Thus, aspects of the present 
disclosure are not intended to be limited to configurations 
shown, but are to be accorded the widest scope consistent 
with the principles and features disclosed herein. The fol­
lowing detailed description is to be read with reference to the 
figures, in which like elements in different figures have like 
reference numerals. The figures, which are not necessarily to 
scale, depict selected configurations and are not intended to 
limit the scope of the present disclosure. Skilled artisans will 
recognize the non-limiting examples provided herein have 
many useful alternatives and fall within the scope of the 
present disclosure. 
[0024] Within this specification, embodiments have been 
described in a way which enables a clear and concise 
specification to be written, but it is intended and will be 
appreciated that embodiments may be variously combined 
or separated without parting from the invention. For 
example, it will be appreciated that all preferred features 
described herein are applicable to all aspects of the invention 
described herein. 
[0025] FIG. 1 illustrates one non-limiting example of a 
multi-modality phantom 100 according to the present dis­
closure. The phantom may include a container 110 and an 
insert 210. As detailed below, the insert 210 may inter­
changeable with other inserts in the multi-modality phantom 
100 and may be capable of presenting various anatomical 
and non-anatomical structures to, thereby, simulate a variety 
of environments suitable for quality assurance, studying and 
improving device visibility during imaging, providing a 
clinical training module, facilitating device development, 
and providing a controlled environment to study the impact 
of an interventional device on its surroundings. Non-limiting 
examples of inserts and simulation environments are pro­
vided below. 
[0026] Referring to FIGS. 1-2, the container may include 
a top 112, a bottom 114, and a shell 116. The top 112, the 
bottom 114, and the shell 116 may define an interior space 
118 separated from an exterior 120. The shell may include 
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one or more windows 122. The windows 122 may include a 
plastic lining suitable for ultrasonic imaging to produce 
views of the interior space 118 from the exterior 120. For 
example, the windows 122 may be designed to have an 
ultrasound probe arranged there against to facilitate ultra­
sound imaging of the interior space 118 from the exterior 
120. The windows 122 may also be configured to accom­
modate alternative imaging modalities. The windows 122 
may be arranged in the shell 116 according measurements 
from a human body to enable realistic simulations. For 
example, the windows 122 may be arranged in the shell 116 
in positions that would be used when performing ultrasound/ 
echocardiography on a human thorax to guide procedures 
and, correspondingly, the shell 116 may be sized to approxi­
mate the human thorax. 

[0027] The shell 116 of the container 110 may be con­
structed from a non-metallic material such as plastics, poly­
vinyl chloride, nylon, and acrylic, for example. The non­
metallic material may have properties that do not induce 
imaging artifacts, such as x-ray image artifacts, MR image 
artifacts, or the like. The shell 116 may further include an 
aperture 124. The aperture 124 may serve as a drain port, 
such that a tissue-mimicking medium, which may be a fluid 
or have fluid properties, may be readily removed from the 
phantom. This allows the inserts to be interchanged; the fluid 
is then returned to the interior using the cavity 160 and 176. 
Although it's not shown, we attach a spigot/valve to this 
drain port. 

[0028] The bottom 114 of the container 110 further 
includes a bottom plate 130. The bottom plate 130 includes 
a mounting surface 132 and mounting holes 134, and may be 
bonded to the shell 116 at the bottom 114 of the container 
110, for example, via a solvent cement or other mechanism, 
such that a hermetic seal may be formed between the bottom 
plate 130 and the shell 116. The bottom plate 130 may be 
constructed from a non-metallic material such as plastics, 
polyvinyl chloride, nylon, and acrylic, for example. The 
mounting surface 132 and mounting holes 134 may be 
configured to engage a first pilot assembly 140, as illustrated 
separately in FIG. 7. The first pilot assembly 140 may 
include a pilot plate 142, a pilot ring 144, and mounting 
holes 146 configured to align with the mounting holes 134 
of the bottom plate 130. The first pilot assembly 140 may be 
coupled to the bottom plate 130 using, for example, nylon 
set screws, pins, rivets or any other suitable coupling mecha­
nism via the mounting holes 134, 146 compatible with a 
plurality of imaging modalities including x-ray and ultra­
sound imaging. The second pilot assembly 240 may simi­
larly include a pilot plate 242, a pilot ring 244, and mounting 
holes. 

[0029] In another non-limiting example, the first pilot 
assembly 140 may be integrally formed into the bottom plate 
130. In a further non-limiting example, the first pilot assem­
bly 140 may be coupled to the bottom plate 130 via an 
alternative method such as by adhesive, for example. The 
first pilot assembly 140 may be configured to receive and 
secure a first end 212 of the insert 210. The first pilot 
assembly 140 may facilitate securing the insert 210 such that 
when the multi-modality phantom 100 is in use, the insert 
210 remains stationary relative to the container 110. Similar 
to the bottom plate 130, the first pilot assembly 140 may be 
constructed from a non-metallic material such as plastics, 
polyvinyl chloride, nylon, and acrylic, for example. 
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[0030] Further illustrated in FIGS. 1-3, the top 112 of the 
container 110 may include a top plate assembly 148 com­
prising a first plate 150, a second plate 170, and a third plate 
190. Similar to the bottom plate 130, each of the first plate 
150, second plate 170, and third plate 190 of the top plate 
assembly 148 may be constructed from a non-metallic 
material such as plastics, polyvinyl chloride, nylon, and 
acrylic, for example. The top plate assembly 148 may be 
configured to create a hermetic seal with the shell 116 at the 
top 112 of the container 110. 
[0031] FIG. 4A illustrates a top surface 152 of the first 
plate 150. The first plate 150 may include an insert cavity 
154, an annular groove 156, a probe cavity 158, and a filling 
cavity 160. The insert cavity 154 may be dimensioned to 
allow the insert 210 to pass through the first plate 150 to the 
interior space 118 from the exterior 120 of the container 110 
when the first plate 150 is assembled on the shell 116. The 
annular groove 156 may be dimensioned to receive a seal, 
such as an O-ring. The O-ring may provide a seal between 
the first plate 150 and the second plate 170 when assembled. 
The probe cavity 158 may be dimensioned to allow an 
interventional probe, for example, a transoesophageal 
echocardiography probe (i.e., an ultrasound probe), to pass 
through. The probe may enter from the exterior 120 to the 
interior space 118 when the multi-modality phantom 100 is 
assembled. The filling cavity 160 may extend from the 
exterior 120 to the interior space 118 such that a tissue­
mimicking medium 162 may be added to the interior space 
118 of the multi-modality phantom 100 when assembled. 
The top surface 152 may further include a plurality of 
mounting holes 164 arranged and dimensioned to receive 
fasteners to removably couple the second plate 170 to the top 
surface 152 of the first plate 150. 
[0032] The tissue-mimicking medium 162 may further 
facilitate multi-modality imaging. For example, the tissue­
mimicking medium 162 may be compatible with ultrasound/ 
echocardiography, x-ray, magnetic resonance imaging 
(MRI), and nuclear medicine imaging. The tissue-mimick­
ing medium 162 may further have material properties, 
including tissue-like sound speed, acoustic scattering that 
provides realistic levels of attenuation, and photon attenu­
ation and scattering comparable to tissue in applicable 
imaging modalities, for example, x-ray. The tissue-mimick­
ing medium 162 may be a fluid, a gel, or other material. 
[0033] In one non-limiting example, the following attenu­
ation and speed of sound characteristics may be achieved 
using a slurry: 

Material 

Slurry 

a - a 0f' 
(dB/cm) 

a - 0.27 fl.06 

c, 
(mis) 

1526 

[0034] In another non-limiting example, the tissue-mim­
icking medium 162 may be a distribution of 1-mm diameter 
agar and graphite particulates suspended in a water-alcohol 
solution. 
[0035] FIG. 4B illustrates a bottom surface 166 of the first 
plate 150. Similar to the bottom plate 130, the bottom 
surface 166 of the first plate 150 may be secured or bonded 
to the shell 116 at the top 112 of the container 110, for 
example, via a solvent cement such that a hermetic seal may 
be formed between the bottom surface 166 of the first plate 
150 and the shell 116. 
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[0036] FIG. 5 illustrates a top surface 172 of the second 
plate 170. The second plate further includes a probe cavity 
174, a filling notch 176, an annular groove 178, a plurality 
of mounting holes 180 annularly distributed around the 
probe cavity 174 for securing the third plate 190, a plurality 
of mounting holes 182 distributed to align with the mounting 
holes 164 of the top surface 152 of the first plate 150, and 
a plurality of mounting holes 184 configured to secure a 
second pilot assembly 240 to a bottom surface (not shown) 
of the second plate 170. The second pilot assembly 240 may 
be configured to receive and secure a second end 214 of the 
insert 210. The second pilot assembly 240 may facilitate 
securing the insert 210 such that when the multi-modality 
phantom 100 is in use, the insert 210 remains stationary 
relative to the container 110. 
[0037] The probe cavity 174 may be arranged such that it 
axially aligns with the probe cavity 158 of the first plate 150 
upon assembly of the top plate assembly 148 and may be 
dimensioned to allow a device, such as a transesophageal 
ultrasound/echocardiography probe, to pass through. The 
transesophageal probe may enter from the exterior 120 to the 
interior space 118 when the multi-modality phantom 100 is 
assembled. The annular groove 178 may surround the probe 
cavity 158 and be dimensioned to receive a seal, such as an 
O-ring. The O-ring may provide a seal between the second 
plate 170 and the third plate 190 when assembled. The filling 
notch 176 may be arranged such that it axially aligns with 
the filling cavity 160 of the first plate 150 upon assembly of 
the top plate assembly 148 and may be dimensioned such 
that the tissue-mimicking medium may be added to the 
interior space 118 of the multi-modality phantom 100 when 
assembled. 
[0038] FIG. 6 illustrates a top surface 194 of the third plate 
190. The third plate 190 further includes a plurality of 
mounting holes 192 configured to align with the plurality of 
mounting holes 180 on the second plate 170. The third plate 
190 may be removably coupled to the top surface 172 of the 
second plate 170 using, for example, nylon set screws, pins, 
rivets or any other suitable coupling mechanism via the 
plurality of mounting holes 180, 192 compatible with x-ray 
and ultrasound imaging. The third plate 190 may cover the 
probe cavity 158, 174 when not in use. 
[0039] FIG. 8 illustrates one non-limiting example of the 
insert 210. As mentioned above, the insert may include the 
first end 212 and the second end 214. The insert may further 
include a matrix 216. The matrix 216 may be an agar or 
agar-like substance configured to produce contrasting imag­
ing results of at least two imaging modalities, such as 
ultrasound/echocardiography, x-ray, MM, and/or nuclear 
medicine imaging. The imaging results may be of similar 
resolution and be of a quality resolution as accepted in 
medical practice and known in the art. As shown in the 
present, non-limiting example, the insert 210 may further 
include one or more quality assurance markers 218 sus­
pended in the matrix 216. In one non-limiting example, the 
one or more quality assurance makers may be comprised of 
agar-based spheres incorporating barium sulfate powder and 
glass microbeads to provide x-ray and ultrasound contrast. 
The agar-based spheres may be 5 mm in diameter. The glass 
microbeads may be 53-63 µm in diameter. 
[0040] FIG. 9 illustrates another non-limiting example of 
an insert 310. The insert 310 may include a first end 312 and 
a second end 314. Like the insert 210, the first end 312 may 
be configured to be secured in the first pilot assembly 140 
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and the second end 314 may be configured to be secured in 
the second pilot assembly 240. The insert 310 may further 
include or form an anatomical structure 318 suspended in or 
formed as part of a matrix 316. The matrix 316 may be an 
agar or agar-like substance configured to produce or con­
taining additional materials configured to provide contrast in 
the resulting images from at least two imaging modalities, 
such as ultrasound/echocardiography, x-ray, MM, and/or 
nuclear medicine imaging. The images may be of similar 
resolution and be of a quality resolution as accepted in 
medical practice and known in the art. In one non-limiting 
example, the anatomical structure 318 may simulate an 
organ or a portion of an organ. In this non-limiting example, 
the organ may be a heart 320. The portion of the heart 320 
may include a left atrium 322, a left ventricle 324, and a 
mitral valve 326. In a non-limiting example, the system may 
be designed to simulate a TAVR valve procedure. 
[0041] FIG. 10 illustrates another non-limiting example of 
an insert 410. The insert 410 may include a first end 412 and 
a second end 414. Like the insert 210, the first end 412 may 
be configured to be secured in the first pilot assembly 140 
and the second end 414 may be configured to be secured in 
the second pilot assembly 240. The insert 410 may further 
include an anatomical structure 418 suspended in or formed 
by a matrix 416. The matrix 416 may be an agar or agar-like 
substance configured to or containing additional materials 
that produce contrast in the resulting images from at least 
two imaging modalities, such as ultrasound/echocardiogra­
phy, x-ray, MM, and nuclear medicine imaging. The images 
may be of similar resolution and be of a quality resolution 
as accepted in medical practice and known in the art. In one 
non-limiting example, the anatomical structure 418 may 
simulate a portion of a portal vein 420 which may be located 
in a liver. 
[0042] FIG. 11 illustrates another non-limiting example of 
an insert 510. The insert 510 may include a first end 512 and 
a second end 514. Like the insert 210, the first end 512 may 
be configured to be secured in the first pilot assembly 140 
and the second end 514 may be configured to be secured in 
the second pilot assembly 240. The insert 510 may further 
include an anatomical structure 518, which may directly 
interface with the tissue-mimicking matrix or slurry 520. 
The matrix 520 may be an agar or agar-like substance 
configured to produce contrast in the resulting images from 
at least two imaging modalities, such as ultrasound/echocar­
diography, x-ray, MM, and/or nuclear medicine imaging. 
The images may be of similar resolution and be of a quality 
resolution as accepted in medical practice and known in the 
art. In one non-limiting example, the anatomical structure 
518 may simulate a portion of a hepatic vein 520 which may 
be located in a liver. 
[0043] The anatomical structures of FIGS. 9-11 are 
example configurations of replaceable inserts, and are not 
limiting. The anatomical structures may be modeled off any 
organ or vascular structure partially or wholly. Each of the 
inserts of FIGS. 8-11 may be constructed from a suitable 
material compatible with a plurality of imaging modalities 
and may be used for instrumental quality assurance, clini­
cian training, and device development. 
[0044] While the invention has been described in connec­
tion with particular embodiments and examples, the inven­
tion is not necessarily so limited, and that numerous other 
embodiments, examples, uses, modifications and departures 
from the embodiments, examples and uses are intended to be 
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encompassed by the claims attached hereto. The entire 
disclosure of each patent and publication cited herein is 
incorporated by reference, as if each such patent or publi­
cation were individually incorporated by reference herein. 
[0045] Various features and advantages of the invention 
are set forth in the following claims. 

What is claimed is: 
1. A multi-modality phantom comprising: 
a container defining an exterior separated from an interior 

space designed to receive a tissue-mimicking medium 
for an ultrasound imaging process and including at least 
one access port formed in the container for performing 
the ultrasound imaging process of the interior space; 
and 

an insert dimensioned to be selectively arranged within 
the interior space of the container, the insert including 
imaging features arranged to simulate an environment 
and constructed to yield simultaneous imaging results 
when performing the ultrasound imaging process and at 
least one non-ultrasound imaging process. 

2. The multi-modality phantom of claim 1, the container 
further comprising a cover configured to allow the tissue­
mimicking medium and the insert to be arranged in and 
removed from the interior space of the container and to seal 
the tissue-mimicking medium and the insert inside the 
interior space. 

3. The multi-modality phantom of claim 2, wherein the at 
least one access port is integrated in the cover and dimen­
sioned to allow an ultrasound probe to enter the interior 
space of the container from the exterior. 

4. The multi-modality phantom of claim 1, wherein the at 
least one access port includes at least one window config­
ured to allow the ultrasound imaging process to scan the 
interior space from the exterior. 

5. The multi-modality phantom of claim 1, wherein the 
tissue-mimicking medium has tissue modeling properties 
including sound speed, acoustic attenuation and scattering, 
and x-ray attenuation and scattering. 

6. The multi-modality phantom of claim 1, wherein the 
environment includes at least one of quality assurance 
markers or anatomical structures. 

7. The multi-modality phantom of claim 6, wherein the 
anatomical structures include vascular or organ structures. 

8. The multi-modality phantom of claim 7, wherein the 
organ structures include at least one of a heart or a liver. 

9. The multi-modality phantom of claim 1, wherein the 
non-ultrasound imaging process is an x-ray imaging process. 

10. The multi-modality phantom of claim 1, wherein the 
container is constructed from an x-ray and ultrasound com­
patible material and the compatible material includes at least 
one of a plastic, a polyvinylchloride, a nylon polymer, or an 
acrylic. 

11. The multi-modality phantom of claim 1, wherein the 
insert is secured in the interior adjacent to a first and second 
surface of the container. 

12. The multi-modality phantom of claim 1, wherein the 
container includes a first pilot assembly configured to 
receive and secure a first end of the insert. 

13. The multi-modality phantom of claim 1, wherein the 
container includes a second pilot assembly configured to 
receive and secure a second end of the insert. 

14. A multi-modality phantom comprising: 
a container configured to contain a tissue-mimicking 

medium in an interior space and comprising: 
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a plurality of acoustic windows configured to provide 
ultrasound access to the tissue-mimicking medium 
arranged in the interior space; 

a first access port dimensioned to receive an interven­
tional device to extend into the interior space; 

a drain configured to remove the tissue-mimicking 
medium from the interior space; and 

an insert dimensioned to be sealed within the interior of 
the container and comprising features configured to be 
simultaneously visible by x-ray and ultrasound imaging 
systems. 

15. The multi-modality phantom of claim 14, the con­
tainer further comprising a top surface configured allow the 
tissue-mimicking medium to enter the interior space of the 
container and to seal the tissue-mimicking medium inside 
the interior space. 
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16. The multi-modality phantom of claim 14, wherein the 
features include one of quality assurance markers, an organ 
structure, and a vascular structure. 

17. The multi-modality phantom of claim 16, wherein the 
organ structures include at least one of a heart or a liver. 

18. The multi-modality phantom of claim 14, wherein the 
tissue-mimicking medium has tissue-mimicking properties 
including sound speed, acoustic attenuation and scattering, 
and x-ray attenuation and scattering. 

19. The multi-modality phantom of claim 14, wherein the 
container is constructed from an x-ray and ultrasound com­
patible material and the compatible material includes at least 
one of a plastic, a polyvinylchloride, a nylon polymer, or an 
acrylic. 

20. The multi-modality phantom of claim 14, wherein the 
insert is configured to be secured in the interior space of the 
container. 

* * * * * 


