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METHOD, SYSTEM AND COMPUTER PRODUCT
FOR CARDIAC INTERVENTIONAL PROCEDURE
PLANNING

BACKGROUND OF INVENTION

[0001] The present disclosure relates generally to a
method for the planning of cardiac interventional procedures
and in particular, to a method for using data created by a
medical imaging system in cardiac interventional procedure
planning.

[0002] Medical diagnostic and imaging systems are ubiq-
uitous in modern health care facilities. Such systems provide
invaluable tools for identifying, diagnosing and treating
physical conditions and greatly reduce the need for surgical
diagnostic intervention. In many instances, final diagnosis
and treatment proceed only after an attending physician or
radiologist has complemented conventional examinations
with detailed images of relevant areas and tissues via one or
more imaging modalities.

[0003] Currently, a number of modalities exist for medical
diagnostic and imaging systems. These include computed
tomography (CT) systems, x-ray systems (including both
conventional and digital or digitized imaging systems),
magnetic resonance (MR) systems, positron emission
tomography (PET) systems, ultrasound systems and nuclear
medicine systems. In many instances, these modalities
complement one another and offer the physician a range of
techniques for imaging particular types of tissue, organs,
physiological systems, and so forth. Health care institutions
often dispose of several such imaging systems at a single or
multiple facilities, permitting its physicians to draw upon
such resources as required particular patient needs.

[0004] Modern medical diagnostic systems typically
include circuitry for acquiring image data and for transform-
ing the data into a useable form which is then processed to
create a reconstructed image of features of interest within
the patient. The image data acquisition and processing
circuitry is often referred to as a “scanner” regardless of the
modality, because some sort of physical or electronic scan-
ning often occurs in the imaging process. The particular
components of the system and related circuitry, of course,
differ greatly between modalities due to their different
physics and data processing requirements.

[0005] Medical diagnosis and treatment can also be per-
formed by using an interventional procedure such as atrial
fibrillation (AF) intervention. Approximately 2.2 million
people in the United States have AF. It is the most common
arrhythmia and is the most troublesome. It is currently the
number one independent cause of stroke in the United
States. The incidences of AF increase with age, rapidly
increasing after the age of sixty. In the case of left atrial
fibrillation, muscle tissues around any of the four pulmonary
veins (PV) which connect to the left atrium (LA) can
sometimes generate an extra electrical signal causing AF.
One current clinical treatment for this condition is ablation
using a special catheter which is positioned into the left
atrium to create small lesions by administering heat near the
origin of the problematic electrical signal. Ablation therapy
is done routinely during open heart surgery in less than one
hour, but it is very difficult and timely using the less invasive
catheter procedure.
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[0006] In the example of ablation therapy, the following
procedure is typical. First, a catheter is position into the LA,
guided by X-ray fluoro, this takes approximately one hour.
Next, a crude 3D geometric representation of the LA and PV
ostiums (openings) is acquired using 3D positioning infor-
mation from a special catheter by attempting to “sweep
through” the space of the LA. Acquiring a crude 3D geo-
metric representation typically takes about one hour. The
next steps are performed in the following order as many
times as necessary. A special catheter is used to acquire
electrical information from one or more heart cycles and this
electrical information is mapped onto the crude 3D geomet-
ric representation using interventional system software. The
next step is to visualize this map in order to identify the areas
of concern which should be treated with ablation. Heat is
then administered to create lesions, as the software keeps
track of these locations. The last step is to recollect the
electrical map to see the effects of the lesions. If necessary
to complete the ablation therapy, the process continues with
repeating the previous steps starting with using a special
catheter to acquire electrical information. The ablation
therapy procedure is lengthy and labor intensive.

SUMMARY OF INVENTION

[0007] One aspect of the invention is a method of creating
3D models to be used for cardiac interventional procedure
planning. Acquisition data is obtained from a medical imag-
ing system and cardiac image data is created in response to
the acquisition data. A 3D model is created in response to the
cardiac image data and three anatomical landmarks are
identified on the 3D model. The 3D model is sent to an
interventional system where the 3D model is in a format that
can be imported and registered with the interventional
system.

[0008] Another aspect of the invention is a method for
creating 3D models to be used for cardiac interventional
procedure planning. Acquisition data is received from a
medical imaging system. Cardiac image data is created in
response to the acquisition data and a 3D model is created
in response to the cardiac image data. Three anatomical
landmarks are identified on the 3D model. The 3D model is
registered on the interventional system in response to the
three anatomical landmarks and the 3D model is visualized
on the interventional system.

[0009] A further aspect of the invention is a system for
creating 3D models to be used for cardiac interventional
procedure planning. The system comprises a medical imag-
ing system, an acquisition database in communication with
the medical imaging system, an image database, a data,
transfer mechanism and a processing device. The processing
device is in communication with the data transfer mecha-
nism, the acquisition database and the image database. The
processing device includes instructions to create 3D models
to be used for cardiac interventional procedure planning.
The instructions carry out a method to obtain acquisition
data from the medical imaging system where the acquisition
data is stored in the acquisition database. Cardiac image data
is created in response to the acquisition data where the
cardiac image data is stored in the image database. A 3D
model is created in response to the cardiac image data and
three anatomical landmarks are identified on the 3D model.
The 3D model is sent to an interventional system, where the
3D model is in a format that can be registered and imported
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into the interventional system. The sending is performed
using the data transfer mechanism.

[0010] Another aspect of the invention is a system for
creating 3D models to be used for cardiac interventional
procedure planning. The system comprises a medical imag-
ing system, an acquisition database in communication with
the medical imaging system, an image database, a data
transfer mechanism, an interventional system in communi-
cation with the data transfer mechanism and a processing
device. The processing device is in communication with the
data transfer mechanism, the acquisition database and the
image database. The processing device includes instructions
to created 3D models to be used for cardiac interventional
procedure planning. The instructions carry out a method to
obtain acquisition data from the medical imaging system
where the acquisition data is stored in the acquisition
database. Cardiac image data is created in response to the
acquisition data where the cardiac image data is stored in the
image database. A 3D model is created in response to the
cardiac image data and three anatomical landmarks are
identified on the 3D model. The 3D model is sent to an
interventional system, where the 3D model is in a format
that can be registered and imported into the interventional
system. The sending is performed using the data transfer
mechanism. The 3D model is received at the interventional
system and registered in response to the three anatomical
landmarks. The 3D model is visualized on the interventional
system.

[0011] Another aspect of the invention is a computer
program product for creating 3D models to be used for
cardiac interventional procedure planning. The product
includes a storage medium that is readable by a processing
circuit and stores instructions for execution by the process-
ing circuit. The instructions for execution include obtaining
acquisition data from a medical imaging system and creating
cardiac image data in response to the acquisition data. A 3D
model is created in response to the cardiac image data and
three anatomical landmarks are identified on the 3D model.
The 3D model is sent to an interventional system where the
3D model is in a format that can be imported and registered
with the interventional system.

[0012] Further aspects of the invention are disclosed
herein. The above discussed and other features and advan-
tages of the present invention will be appreciated and
understood by those skilled in the art from the following
detailed description and drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0013] Referring to the exemplary drawings wherein like
elements are numbered alike in the several Figures:

[0014] FIG. 1 is an overview of a cardiac computed
tomography (CT) system with support for cardiac imaging;

[0015] FIG.2 is a flow diagram of a process where image
data created on a cardiac CT is used by an interventional
planning system; and

[0016] FIG. 3 is a flow diagram of a revised process for
performing an interventional procedure.

DETAILED DESCRIPTION

[0017] FIG. 1 is an overview of an exemplary cardiac
computed tomography (CT) system with support for cardiac
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imaging. The cardiac CT system is used as an example; other
imaging systems known in the art can also be used in an
embodiment of the present invention. The scanner portion of
the system 102 includes an EKG monitor that outputs
Revents into the scanner through a scanner interface board.
The scanner interface board can be used to couple the EKG
system to the scanner. An example of a scanner interface
board is a Gantry interface board. The cardiac CT subsystem
102 includes EKG gated acquisition or image reconstruction
capabilities to image the heart free of motion in its diastolic
phase. Data is output from the scanner into a subsystem 108
that includes software to perform data acquisition, data
control and image generation. In addition, data that is output
from the scanner, including R-peak time stamps, is stored in
the acquisition database 104. Acquisition is performed
according to one or more acquisition protocols that are
optimized for imaging the heart and specifically the left
and/or right atrium. Image generation is performed using
one or more optimized 3D protocols for automated image
segmentation of the CT image dataset for the inner surface
of the left and/or right atrium.

[0018] Referring to FIG. 1, the image data stream 110 is
sent to the operator console 114. The data used by software
at the operator console 114 for exam prescription and
visualization is stored in an image database 112 along with
the data from the image data stream 110. Display screens
116 are provided to the operator of the exam prescription and
visualization process. The image data may be archived, put
on film or sent over a network to a workstation 120 for
analysis and review including 3D post processing. The post
processing software depicted in the workstation 120 pro-
vides immersible views of the atriums (or ventricle cham-
bers), such that the pulmonary veins can be visualized from
the inside of the left atrium, for example. These special
views can be saved into a 3D rendering of atrium file 126
and viewed by the interventionalist during the intervention
procedure. The post processing software also provides for
the export of detailed 3D models 124 of the left and/or right
atriums inner surfaces. In the case of the left atrium, the four
pulmonary veins are clearly defined in 3D models 124. The
3D models 124 include anatomical landmarks that can be
used for 3D registration with the coordinate system of the
interventional or therapeutic system. The 3D models 124 can
be in exported in one of several formats: a wire mesh
geometric model; a set of contours; a segmented volume of
binary images; or a DICOM object using the radiation
therapy (RT) DICOM object standard or similar object.
Other formats known in the art can also be used to store and
export the 3D models 124. Additionally, the operator can
view the 3D models 124 on a display screen 122. In another
embodiment, the interventional system could contain the
advanced 3D registration and/or visualization software
included by an embodiment of this invention.

[0019] FIG. 2 is a flow diagram of an exemplary process
where image data created on a cardiac CT is used by an
interventional planning system. The process begins at step
202 when a volume of data is acquired on the cardiac CT
system using a protocol that is optimized for the left and/or
right atrium. An example of a protocol that could be used is
a coronary artery imaging protocol that uses a helical scan
acquisition technique with gated reconstruction. In an exem-
plary embodiment, parameters used by the coronary artery
imaging protocol could include 0.5 second Gantry periods
with 0.375 helical pitch factors using single or multi-sector
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cardiac reconstruction. Parameters could also include 120
kilovolts, 250 milliamps, and 1.25 millimeters on a multi-
slice CT scanner. At step 204, the image dataset is seg-
mented using post processing software that includes a 3D
protocol designed to extract the inner surface of the left
and/or right atrium. In an exemplary embodiment, post
processing software functions can include applying
advanced vessel analysis, depositing seeds, using connec-
tivity, and performing region growing techniques. These
functions can be performed with a purchased software tool
(eg., Advanced Vessel Analysis (AVA)). In an exemplary
embodiment, after a tool such as AVA is applied to the image
dataset, further processing can include: thresholding, floater
filtering, scalpling, bridging data, and scalpling processing.
This automated process, at step 204, of segmenting data
using a 3D protocol may require one or more queues from
the operator. In an exemplary embodiment when a queue is
required from the operator the operator may be stepped
through the process. The 3D protocol includes default views
of the volume and processing steps that can be performed on
the data in order to do the 3D segmentation and exporting.

[0020] Next, at step 206, the 3D model is created. The left
and/or right atrium is visualized using 3D surface and/or
volume rendering including an immersible view. A variety of
volume rendering software packages are available including
Volume Rendering (VR) and Cardiac Image Quality
(CARDIQ). At step 208, the operator identifies three or more
specific anatomical landmarks to be used for registration
with the interventional system. If rigid registration has been
used three anatomical landmarks are required. If nonregis-
tration has been used then more than three anatomical
landmarks may be required. In the case of the left atrium, the
sinus and two superior pulmonary veins could be used.
Landmarks can be visualized in a different color scheme
than the inner surface of the heart chamber. Alternatively,
explicit geometric markers can be inserted into the volume
at the landmarks and the chamber can be visualized in a
translucent fashion with opaque geometric landmarks. A
volume rendering tool such as the one described previously
in reference to step 206 can be used to perform this step. In
an exemplary embodiment of the invention the operator will
be stepped through the visualization and landmark identifi-
cation.

[0021] At step 210, specific 3D renderings that are
requested for visual reference during the interventional
planning procedure are saved. The 3D renderings could be
saved in a variety of manners including DICOM images, on
film or in a multimedia format. These views could also be
blended with the projection image on a fluoroscopy system.
A fluoroscopy system can include positioning an x-ray tube
on one side of a patient and a detector on the other side of
the patient in order to get real time x-ray images. A fluo-
roscopy system is an example of one way to guide a catheter
during a procedure.

[0022] At step 212, a 3D model of the left and/or right
atrium is exported using a format of choice. Possible formats
include: a wire mesh geometric model; a series of contours;
a segmented volume of binary images, and a DICOM object
such as the RT DICOM object being used by the radiation
therapy DICOM standard. In an exemplary embodiment, all
non-relevant data in the binary images are set to zero and the
segmented volume of binary images includes only the
non-zero information. The value of the voxels correspond to
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CT attenuation and the density of a tissue expressed in
Hounds field units makes up the segmented volume of
binary images.

[0023] At step 214, the 3D model that has been exported
is input to the interventional system. Next, at step 216, the
3D model is registered with the identical landmarks that
were identified in step 208. The 3D model can be registered
in the coordinate system of the interventional system using
rigid or non-rigid registration techniques. At step 218, the
model is further visualized on the interventional system and
electrical systems are mapped onto the model. The exem-
plary embodiment described above refers to one 3D model,
this could be expanded to any number of 3D models being
exported by the cardiac imaging system and imported to the
interventional system.

[0024] In another embodiment, the process described in
FIG. 2 includes an additional step after the interventional
procedure has been completed. This step includes importing
into the cardiac imaging system both before and after
electrical signals calculated by the interventional system to
be displayed and archived in a DICOM format. Additionally,
the process described in reference to FIG. 2 is applicable to
any chamber (eg., left or right atrium, left or right ventricle)
or vessel (eg., right coronary artery, ascending aorta) of the
heart. Likewise, the process is applicable to ablation or any
other type of interventional procedure that requires planning
using renderings or 3D models generated by an image
acquisition system. The process depicted in FIG. 2 is
applicable to other image acquisition systems in addition to
a cardiac CT system. For example, if the cardiac images are
acquired on an magnetic resonance image (MRI) system,
step 204 would include using cardiac segmentation algo-
rithms that are optimized for post processing of magnetic
resonance (MR) images.

[0025] FIG. 3 is a flow diagram of an exemplary revised
process for performing an interventional procedure using an
embodiment of the present invention. The revised process
for ablation therapy begins at step 302 with positioning the
catheter into the left atrium (LA), guided by the x-ray fluoro.
This part of the process typically takes about one hour to
perform. Next, at step 304, three or more anatomical land-
marks are identified within the atrium using a positioning
catheter and the fluoro system in order to define a plane. At
step 306, the interventional system performs a 3D registra-
tion of the 3D model exported by the cardiac CT system
such that the model is transformed into the interventional
system coordinate system. Steps 304 and 306 replace part of
the current interventional procedure described in the back-
ground section. Acquiring a crude 3D geometric represen-
tation using 3D positioning information from a special
catheter by attempting to sweep through the space of the LA
is no longer required. Using steps 304 and 306 instead of the
current method allows the interventional procedure to be
completed in less time.

[0026] Next, a loop begins that includes steps 308-314. At
step 308, electrical information is acquired from one or more
heart cycles using a special catheter. The electrical informa-
tion is mapped onto the detailed geometric model of the
atrium using interventional system software. Next, at step
310, the map is visualized to identify the areas of concern
that should be treated with ablation. At step 312, heat is
administered to create lesions and the software keeps track
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of these locations. The electrical map is recollected at step
314 to see the effects of the lesion. This loop, including steps
3084, is repeated as many times as needed to complete the
interventional procedure.

[0027] The cardiac CT system for atrial fibrillation plan-
ning provides information for planning of interventional
procedures so that the interventionalist can avoid acquiring
a crude 3D geometric representation of the LA and PV
ostiums using a special catheter and sweeping through the
space of the LA as described in the background section. This
can result in the overall duration of the interventional
procedure being reduced. Additionally, with a more detailed
3D geometric representation of the LA and PV’s than that
which could be acquired by a special catheter, fewer itera-
tions of delivering the therapy, steps 308-314 in FIG. 3, are
required. The increased accuracy of the geometry can allow
the interventionalist to identify the origins of the problem-
atic electrical signals more quickly and with more precision.

[0028] Although the preceding embodiments are dis-
cussed with respect to medical imaging, it is understood that
the image acquisition and processing methodology
described herein is not limited to medical applications, but
may be utilized in non-medical applications.

[0029] As described above, the embodiments of the inven-
tion may be embodied in the form of computer-implemented
processes and apparatuses for practicing those processes.
Embodiments of the invention may also be embodied in the
form of computer program code containing instructions
embodied in tangible media, such as floppy diskettes, CD-
ROMs, hard drives, or any other computer-readable storage
medium, wherein, when the computer program code is
loaded into and executed by a computer, the computer
becomes an apparatus for practicing the invention. An
embodiment of the present invention can also be embodied
in the form of computer program code, for example, whether
stored in a storage medium, loaded into and/or executed by
a computer, or transmitted over some transmission medium,
such as over electrical wiring or cabling, through fiber
optics, or via electromagnetic radiation, wherein, when the
computer program code is loaded into and executed by a
computer, the computer becomes an apparatus for practicing
the invention. When implemented on a general-purpose
microprocessor, the computer program code segments con-
figure the microprocessor to create specific logic circuits.

[0030] While the invention has been described with ref-
erence to exemplary embodiments, it will be understood by
those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without
departing from the scope of the invention. In addition, many
modifications may be made to adapt a particular situation or
material to the teachings of the invention without departing
from the essential scope thereof. Therefore, it is intended
that the invention not be limited to the particular embodi-
ment disclosed as the best mode contemplated for carrying
out this invention, but that the invention will include all
embodiments falling within the scope of the appended
claims. Moreover, the use of the terms first, second, etc. do
not denote any order or importance, but rather the terms first,
second, etc. are used to distinguish one element from
another.

1. A method of creating 3D models to be used for cardiac
interventional procedure planning, the method comprising:
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obtaining acquisition data from a medical imaging sys-
tem;

creating cardiac image data in response to said acquisition
data;

creating a 3D model in response to said cardiac image
data;

identifying three anatomical landmarks on said 3D model,
and

sending said 3D model to an interventional system,
wherein said 3D model is in a format that can be
imported and registered with said interventional sys-
tem.

2. The method of claim 1 further comprising receiving
from said interventional system before and after electrical
signals calculated by said interventional system.

3. The method of claim 2 further comprising storing said
before and after electrical signals in a DICOM format.

4. The method of claim 1 further comprising:

receiving said 3D model at said interventional system;

registering said 3D model on said interventional system,
wherein said registering is performed in response to
said three anatomical landmarks; and

visualizing said 3D model on said interventional system.
5. The method of claim 1 further comprising:

creating 3D renderings for visual reference in response to
said cardiac image data; and

sending said 3D renderings to said interventional system.
6. The method of claim 5 wherein said 3D renderings are

blended with a projection image on a fluoroscopy system.
7. The method of claim 1 wherein:

said creating cardiac image data is performed using a tool
to step an operator through said creating cardiac image
data;

said creating a 3D model is performed using a tool to step
an operator through said creating a 3D model; and

said identifying is performed using a tool to step an
operator through said identifying.
8. The method of claim 1 wherein said creating cardiac
image data includes:

segmenting said acquisition data using post processing
software that includes a 3D protocol and instructions
for extracting an inner surface of the area of interest;
and

visualizing said area of interest including creating an

immersible view.

9. The method of claim 8 wherein said post processing
software further includes instructions for applying advanced
vessel analysis.

10. The method of claim 8 wherein said post processing
software further includes instructions for depositing seeds.

11. The method of claim 8 wherein said post processing
software further includes instructions for using connectivity,
thresholding and morphological operators.

12. The method of claim 8 wherein said post processing
software further includes instructions for performing region
growing techniques.
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13. The method of claim 8 wherein said visualizing is
performed in a translucent fashion with opaque geometric
landmarks.

14. The method of claim 1 wherein said medical imaging
system is a cardiac computed tomography system.

15. The method of claim 1 wherein said medical imaging
system is a magnetic resonance imaging system.

16. The method of claim 1 wherein said 3D model is in a
wire mesh geometric model format.

17. The method of claim 1 wherein said 3D model is in a
series of contours format.

18. The method of claim 1 wherein said 3D model is in a
segmented volume of binary images format.

19. The method of claim 1 wherein said 3D model is in a
DICOM object format.

20. The method of claim 1 wherein said interventional
system is an atrial fibrillation intervention system.

21. The method of claim 20 wherein said atrial fibrillation
intervention system is used to perform ablation therapy.

22. Amethod of creating 3D models to be used for cardiac
interventional procedure planning, the method comprising:

receiving acquisition data from a medical imaging system
at an interventional system;

creating cardiac image data in response to said acquisition
data;

creating a 3D model in response to said cardiac image
data;

identifying three anatomical landmarks on said 3D model;
and

registering said 3D model on said interventional system,
wherein said registering is performed in response to
said three anatomical landmarks; and

visualizing said 3D model on said interventional system.

23. The method of claim 22 further comprising creating
3D renderings for visual reference in response to said
cardiac image data.

24. Asystem for creating 3D models to be used for cardiac
interventional procedure planning, the system comprising:

a medical imaging system;

an acquisition database in communication with said medi-
cal imaging system;

an image database;
a data transfer mechanism; and

a processing device in communication with said data
transfer mechanism, said acquisition database and said
image database and including instructions to create 3D
models to be used for cardiac interventional procedure
planning, the method comprising:

obtaining acquisition data from said medical imaging
system, wherein said acquisition data is stored in
said acquisition database;

creating cardiac image data in response to said acqui-
sition data, wherein said cardiac image data is stored
in said image database;

creating a 3D model in response to said cardiac image
data;
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identifying three anatomical landmarks on said 3D
model; and

sending said 3D model to an interventional system,
wherein said 3D model is in a format that can be
imported and registered with said interventional sys-
tem and said sending is performed using said data
transfer mechanism.

25. The system of claim 24 wherein said processing
device includes instructions to implement a method further
comprising receiving from said interventional system before
and after electrical signals calculated by said interventional
system.

26. The system of claim 24 wherein said processing
device includes instructions to implement a method further
comprising;

creating 3D renderings for visual reference in response to
said cardiac image data; and

sending said 3D renderings to said interventional system.

27. The system of claim 24 wherein said acquisition
database is relational.

28. The system of claim 24 wherein said image database
is relational.

29. The system of claim 24 wherein said medical imaging
system includes:

an EKG;

an interface board receiving R-peak event data from said
EKG; and

a scanner in communication with said interface board.

30. The system of claim 24 wherein said data transfer
mechanism is a network.

31. The system of claim 30 wherein said network is the
Internet.

32. The system of claim 24 wherein said medical imaging
system is a cardiac computed tomography system.

33. The system of claim 24 wherein said medical imaging
system is a magnetic resonance imaging system.

34. The system of claim 24 wherein said interventional
system is an atrial fibrillation intervention system.

35. Asystem for creating 3D models to be used for cardiac
interventional procedure planning, the system comprising:

a medical imaging system,

an acquisition database in communication with said medi-
cal imaging system;

an image database;
a data transfer mechanism;

an interventional system in communication with said data
transfer mechanism; and

a processing device in communication with said data
transfer mechanism, said acquisition database and said
image database and including instructions to create 3D
models to be used for cardiac interventional procedure
planning, the method comprising:

obtaining acquisition data from said medical imaging
system, wherein said acquisition data is stored in
said acquisition database;
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creating cardiac image data in response to said acqui-
sition data, wherein said cardiac image data is stored
in said image database;

creating a 3D model in response to said cardiac image
data;

identifying three anatomical landmarks on said 3D
model;

sending said 3D model to said interventional system,
wherein said 3D model is in a format that can be
imported and registered with said interventional sys-
tem and said sending is performed using said data
transfer mechanism;

receiving said 3D model at said interventional system;

registering said 3D model on said interventional sys-
tem, wherein said registering is performed in
response to said three anatomical landmarks; and

visualizing said 3D model on said interventional sys-
tem.

36. The system of claim 35 wherein said processing
device, said interventional system and said medical imaging
system are physically located in the same geographic loca-
tion.

37. The system of claim 35 wherein said processing
device, said interventional system and said medical imaging
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system are physically located in more than one geographic
location and data is transferred using said data transfer
mechanism.

38. A computer program product for creating 3D models
to be used for cardiac interventional procedure planning, the
product comprising:

a storage medium readable by a processing circuit and
storing instructions for execution by the processing
circuit for:

obtaining acquisition data from a medical imaging
system,;

creating cardiac image data in response to said acqui-
sition data;

creating a 3D model in response to said cardiac image
data;

identifying three anatomical landmarks on said 3D
model; and

sending said 3D model to an interventional system,
wherein said 3D model is in a format that can be
imported and registered with said interventional sys-
tem.
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