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SYSTEM AND METHOD OF AQUIRING BLOOD-VESSEL DATA

CROSS-REFERENCE TO RELATED APPLICATION
This application claims the benefit pursuant to 35 U.S.C. § 119(e) of U.S.
Provisional Patent Application Nos. 60/406,183, filed August 26, 2002, 60/406,254,
filed August 26, 2002, 60/406,148, filed August 26, 2002, 60/406,184, filed August
26, 2002, 60/406,185, filed August 26, 2002, and 60/406,234, filed August 26, 2002,

all of which are incorporated herein, in their entirety, by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to acquiring blood-vessel data, or more
particularly, to a system and method of substantially synchronizing the acquisition of
blood-vessel data to an identifiable portion of heartbeat data.

2. Description of Related Art
Blood-vessel data (e.g., data that can be used to identify the shape of a blood

vessel, its density, its composition, etc.) can provide useful information in the
diagnoses and/or treatment of a patient. For example, intra-vascular ultrasound
(IVUS) devices use blood-vessel data to reproduce or image a blood vessel.
Specifically, a transducer is attached to a distal end of a catheter and electrically
connected to an IVUS device. The transducer is then placed inside a particular
blood vessel and used to transmit acoustic signals. The reflections of these signals
are then received by the transducer, converted into electrical signals, and
transmitted to the IVUS device. The electrical signals are then used to create an
image of the blood vessel (or a portion thereof).

Blood vessels, however, are continuously expanding and relaxing in response
to blood being pumped there through. Thus, by continuously gathering blood-vessel
data, a blood vessel, as it expands and relaxes, can be imaged. If, however, the

blood vessel needs to be monitored in a particular position (e.g., to image the blood
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vessel as if it were standing sill - i.e., not expanding and relaxing), it may be
necessary to acquire the blood-vessel data when the blood vessel's shape is
substantially uniform (i.e., when the blood vessel is in a particular position).

The traditional method of doing this (at least with respect to an IVUS device)
is to gather both blood-vessel and heartbeat data (e.g., EKG data), use the blood-
vessel data to generate real-time images (i.e., video of the expanding and
contracting blood vessel), record these images onto a VHS tape, and use a
computer and the heartbeat data to extract relevant frames from the VHS tape. The
heartbeat data is used by the computer because the rhythm of the heart is related to
the expansion and contraction of the blood vessels. Thus, by extracting the frames
recorded during an identifiable period in the heart’s cycle, the blood vessel can be
monitored as if it were standing still -- i.e., not expanding and contracting.

The drawbacks of this method is that image resolution is lost when the data is
recorded onto the VHS tape. Furthermore, this method is extremely time
consuming. Not only is unnecessary data (i.e., data unrelated to the identifiable
period) gathered and recorded onto the VHS tape, but processing time is necessary
to extract the relevant frames from the VHS tape. Thus, a need exists for a system
and method of acquiring blood-vessel data from a blood vessel in a particular

position that overcomes at least one of these drawbacks.

SUMMARY OF THE INVENTION
The present invention provides a system and method of substantially

synchronizing the acquisition of blood-vessel data to an identifiable portion of
heartbeat data. Preferred embodiments of the present invention operate in
accordance with a heart-monitoring device, a data-gathering device, and a data-
gathering probe. Specifically, a data-gathering device is adapted to acquire
heartbeat data and blood-vessel data from a heart-monitoring device and a data-
gathering probe, respectively. In a preferred embodiment of the present invention,
the blood-vesse! data is acquired during a cyclical portion of the heartbeat data. As
previously discussed, it is the contraction and relaxation of the heart muscles (or the
blood that flows as a result thereof) that causes the blood vessels to expand and
relax. Thus, it is possible to identify a particular position (or shape) of a blood vessel
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by identifying a corresponding portion of the heart’s repetitive cycle. This
information (i.e., the identified portion of the heartbeat data) can be used to acquire
blood-vessel data (or multiple sets thereof) from a blood vessel having a
substantially uniform shape. In other words, by identifying a cyclical (or commonly
reoccurring) portion of heartbeat data and acquiring blood-vessel data during this
cyclical portion (or during an interval or time period that substantially corresponds
thereto), the blood vessel can be analyzed as if it were standing still -- i.e., not
expanding and relaxing.

In one embodiment of the present invention,‘ the heart-monitoring device
includes an EKG device. An EGK device uses a plurality of electrodes to measure
electrical current passing through a patient's body. The electrical current
corresponds to the electrical activity of the patient’s heart muscles, or the contraction
and relaxation thereof. This current (or related data) can be used to identify a
cyclical portion of the heart's cycle, thus allowing blood-vessel data to be acquired
during intervals that substantially correspond thereto (i.e., when the blood vessel is
in a substantially uniform position).

In another embodiment of the present invention, the data-gathering device
includes an intra-vascular ultrasound (IVUS) device and a computing device. In this
embodiment, the IVUS device is adapted to receive blood-vessel data from the data-
gathering probe (either continuously or during intervals that substantially correspond
to cyclical periods of heartbeat data). The blood-vessel data (or data resulting
therefrom) is then acquired by the computing device (e.g., received and/or stored)
during intervals that substantially correspond to cyclical periods of heartbeat data.

In another embodiment of the present invention, the data-gathering device
includes an IVUS device or a computing device. In this embodiment, blood-vessel
data is received and/or stored by the data-gathering device during intervals that
substantially correspond to cyclical portions of heartbeat data.

In another embodiment of the present invention, the data-gathering probe
includes at least one transducer attached to a distal end of a catheter, where the
catheter further includes a data-transmission circuit for transmitting (and receiving)

electrical signals to (or from) the transducer(s). In this embodiment, the transducer
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is placed inside a blood vessel and used to  gather  blood-vessel data by
transmitting and receiving acoustic waves.

In another embodiment of the present invention, the data-gathering system
further includes a retraction device. Specifically, the retraction device is attached to
the data-gathering probe and used to move the probe though a blood vessel. In one
embodiment of the present invention, the retraction device is further adapted to
move the probe through the blood vessel at a substantially steady speed.

A more complete understanding of the system and method of substantially
synchronizing the acquisition of blood-vessel data to an identifiable portion of
heartbeat data will be afforded to those skilled in the art, as well as a realization of
additional advantages and objects thereof, by a consideration of the following
detailed description of the preferred embodiment. Reference will be made to the

appended sheets of drawings which will first be described briefly.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a data-gathering system that substantially synchronizes

the acquisition of blood-vessel data to an identifiable portion of heartbeat data.
5 Figure 1A illustrates an interval (T1) that substantially corresponds to an
exemplary cyclical portion of heartbeat data (e.g., EKG data).
Figure 2 further illustrates the data-gathering device depicted in Figure 1.
Figure 3 illustrates a data-gathering probe including a plurality of transducer
and located within a blood vessel.
10 Figure 4 illustrates a catheter having a data-transmission circuit and a
transducer attached thereto, said transducer being adapted for rotation.
Figure 5 illustrates a catheter having a data-transmission circuit and a plurality

of transducers attached thereto.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention provides a system and method of substantially

synchronizing the acquisition of blood-vessel data to an identifiable portion of
heartbeat data. In the detailed description that follows, like element numerals are
used to describe like elements illustrated in one or more figures.

Preferred embodiments of the present invention operate in accordance with a
heart-monitoring device, a data-gathering device, and a data-gathering probe.
Figure 1 illustrates a data-gathering system 10 in accordance with one embodiment
of the present invention. In this embodiment, a data-gathering device 110 is
electrically connected to a heart-monitoring device 130, which is attached to a
patient 150 via at least one heart-monitoring probe 132. The heart-monitoring device
130 is used to gather heartbeat data (e.g., data related to the contraction and/or
relaxation of the heart muscles, data related to the volume and/or pressure of blood
flowing as a result thereof, etc.) from the patient 150. This heartbeat data is then
provided to (or acquired by) the data-gathering device 110. It should be appreciated
that the data-gathering device depicted in Figure 1 includes, but is not limited to,
ultrasonic devices (e.g., an intra-vascular ultrasound (IVUS) console), thermographic
devices, optical devices (e.g., an optical coherence tomography (OCT) console),
MRI devices, computing devices (e.g., a personal computer, a general purpose
computing. device, an application specific computing device, etc.), and/or any other
data gathering devices (including combinations thereof) that are generally known to
those skilled in the art. It should further be appreciated that the heart-monitoring
device depicted in Figure 1 includes, but is not limited to, electrocardiograph (EKG)
devices, pressure-monitoring devices, or any other heart monitoring device that is
generally known to those skilled in the art and can be used to monitor the heart’s
cycle (or data related thereto -- e.g., pressure levels, electrical signals, etc.).

The data-gathering device 110 is further electrically connected to a data-
gathering probe 140, which is inserted into a blood vessel (not shown) of the patient
150. The data-gathering probe 140 is used to gather blood-vessel data (e.g., data
that can be used to identify the shape of a blood vessel, its density, its composition,
etc.). This data (or data related thereto) is then provided to (or acquired by) the
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data-gathering device 110. It should be appreciated that the data-gathering 'probe
includes, but is not limited to, at least one transducer or any other reception device
that is generally known to those skilled in the art. Thus, for example, the use of any
reception device adapted to acquire data (e.g., reflected data, etc.), regardless of
whether the data is thermal, optical, acoustical, electrical, etc., is within the spirit and
scope of the present invention. It should further be appreciated that the number
and/or location of components depicted in Figure 1 are not intended to limit the
present invention, but are merely provided to illustrate the environment in which the
present invention operates. Thus, for example, a data-gathering system including
multiple data-gathering devices, multiple data-gathering probes, and/or additional or
fewer components is within the spirit and scope of the present invention.

In a preferred embodiment of the present invention, the blood-vessel data is
acquired during a cyclical portion of the heartbeat data. As previously discussed, it
is the contraction and relaxation of the heart muscles (or the blood that flows as a
result thereof) that causes the blood vessels to expand and relax. Thus, it is
possible to identify a particular position (or shape) of a blood vessel by identifying a
corresponding portion of the heart’s repetitive cycle. This information (i.e., the
identified portion of the heartbeat data) can be used to acquire blood-vessel data (or
multiple sets thereof) from a blood vessel having a substantially uniform shape. In
other words, by identifying a cyclical (or commonly reoccurring) portion of heartbeat
data and acquiring blood-vessel data during this cyclical portion (or during an interval
or time period that substantially corresponds thereto), the blood vessel can be
analyzed as if it were standing still - i.e., not expanding and relaxing. It should be
appreciated that the term “acquire” (or any variation thereof), as that term is used
herein, should be construed broadly to include the reception and/or storage of data.
Thus, for example, a data-gathering device (or a portion thereof) adapted to receive
and/or store blood-vessel data (or data related thereto) during a cyclical portion of
the heartbeat data is within the spirit and scope of the present invention.

In one embodiment of the present invention, the heart-monitoring device
includes an EKG device. An EKG device uses a plurality of electrodes to measure
electrical current passing through a patient's body. The electrical current
corresponds to the electrical activity of the patient's heart muscles, or the contraction
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and relaxation thereof. By plotting or imaging this current, the heart’s rhythm
(or cycles) can be observed. An example of such an image (i.e., multiple sets of
heartbeat data) is illustrated in Figure 1A. Specifically, each heart cycle includes a P
wave, a T wave, and points Q, R and S. These identifiable portions make it possible
to identify a cyclical (or commonly reoccurring) portion of the heart's cycle (or
heartbeat data).

For example, the portion between the end of the T wave and the beginning of
the P wave can be identified as a cyclical portion of heartbeat data having a
corresponding interval T1. This portion, or more particular its interval T1, can be
used to acquire blood-vessel data from a uniformly shaped blood vessel. This is
because the interval T1 (which reoccurs periodically) substantially corresponds to
the identified cyclical portion, which substantially corresponds to a blood vessel
having a particular shape or position. It should be appreciated that, while it may be
advantageous to identify certain cyclical portions of heartbeat data, the present
invention is not limited to the identification of any particular cyclical portion. It should
further be appreciated that the term “portion” (or any variation thereof), as that term
is used herein, should be construed broadly to include both segments and points of
heartbeat data. Furthermore, it should also be appreciated that the terms “interval”
and “time period” (or any variations thereof), as these terms are used herein, should
be construed broadly to include both passages of time and points in time. Thus, for
example, identifying the point “Q” as a cyclical portion of heartbeat data, which has a
corresponding interval, or a corresponding point in time (as opposed to a passage of
time), is within the spirit and scope of the present invention.

In one embodiment of the present invention, the data-gathering device
includes both an IVUS device and a computing device. Specifically, as shown in
Figure 2, the data-gathering device 110 includes an IVUS device 212 electrically
connected to the data-gathering probe 140 and a computing device 214 electrically
connected to the heart-monitoring device 130. Thus, the computing device 214 is
adapted to acquire (via the IVUS device 212) blood-vessel data (or data related
thereto) during intervals that correspond to cyclical portions of heartbeat data. It
should be appreciated that the phrase “blood-vessel data,” as that phrase is used
herein, is to be construed broadly and includes the blood-vessel data gathered by
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the data-gathering probe and any blood- vessel data related thereto or created
therefrom (e.g., as processed by the IVUS device). It should further be appreciated
that, in this embodiment, it is the computing device 214 that is adapted to acquire
blood-vessel data during intervals that correspond to cyclical portions of heartbeat
data. Thus, while the IVUS device may also be adapted to acquire blood-vessel
data during these intervals, an IVUS device adapted to continuously receive
heartbeat data is within the spirit and scope of the present invention.

In one embodiment of the present invention, the data-gathering probe
includes at least one transducer. Specifically, as shown in Figure 3, a plurality of
transducers 344a, 344b, are attached to a distal end of a catheter 342 having a data-
transmission circuit located therein (not shown). In this embodiment, the transducers
344a, 344b are placed inside a blood vessel 352 of the patient 150 and used to
gather blood-vessel data. Specifically, each transducer is adapted to (i) convert
electrical signals into acoustic waves, (ii) transmit the acoustic waves, (iii) receive
any reflections thereof, and (iv) convert the reflections into electrical signals. In this
embodiment, the electrical signals are propagated over (i.e., received from and
transmitted over) the data-transmission circuit (not shown).

In another embodiment of the present the transducer is further adapted to
rotate. Specifically, as shown in Figure 4, a transducer 344 is attached to the distal
end of a catheter 342 having a data-transmission circuit 442. In this embodiment of
the present invention, the transducer 344 is adapted to rotate around the catheter
342 and receive blood-vessel data from a variety of angular positions, or rotational
orientations. In one embodiment of the present invention, the transducer is adapted
to start at a particular rotational orientation and rotate (and acquire blood-vessel
data) in response (either directly or indirectly) to the transmission of probe-triggering
data (e.g., by the data-gathering device). Such an embodiment allows the data-
gathering device to be synchronized with the rotational orientation of the transducer.

In another embodiment of the present invention, the transducer is adapted to
continuously rotate and continuously gather blood-vessel data. In this embodiment,
the data-gathering device may be adapted to identify at least one rotational
orientation of the transducer (e.g., a starting rotational orientation). This is because
the data-gathering device needs to understand the rotational orientation of the blood-
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vessel data being acquired. One method of doing this is to start acquiring data
when the transducer is in a known rotational orientation (e.g., a starting rotational
orientation). Thus, for example, if the transducer is adapted to rotate to two-hundred
and fifty-six positions per cycle, and the transducer is continuously rotating and
acquiring data, then the data-gathering device may be adapted to identify when the
transducer is rotationally oriented in its “starting position,” and gather the next two-
hundred and fifty-six items of blood-vessel data.

in another embodiment of the present invention, a plurality of transducers are
located around a catheter. Specifically, as shown in Figure 5, a plurality of
transducers (e.g., 344a, 344b, 344c, etc.) are circumferentially spaced around the
distal end of a catheter 342. This allows multiple items of blood-vessel data to be
transmitted via the data-transmission circuit 442 (either serially or in parallel). It
further eliminates the need for each transducer to rotate. It should be appreciated
that the number of transducers depicted in Figure 5 is not intended to limit the
present invention, but is merely provided to identify the environment in which the
present invention may operate. Thus, a data-gathering probe having more or less
transducers is within the spirit and scope of the present invention.

In another embodiment of the present invention, the data-gathering system
further includes a retraction device. Specifically, as shown in Figure 1, a retraction
device 120 is attached to the data-gathering device 110 and adapted to move the
data-gathering probe 140 though the blood vessel. It should be appreciated that the
data-gathering probe 140, which is physically connected to the retraction device,
may be electrically connected to the data-gathering device 110 either directly (not
shown) or indirectly (e.g., via the retraction device 120).

In one embodiment of the present invention, the retraction device 120 is
further adapted to move the data-gathering probe 140 through the blood vessel at a
substantially stead speed. This allows, for example, the data-gathering device 110
to image a blood vessel section (either in two-dimensional or th.ree-dimen’sional
form). Specifically, by acquiring blood-vessel data during intervals that correspond
to cyclical portions of heartbeat data and knowing the linear rate at which this data is
being acquired (e.g., by providing the speed to, or receiving it from, the data-
gathering device), the blood vessel can effectively be recreated or imaged.
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It should be appreciated that blood-vessel data can be used in a
number of application including, but not limited to, diagnosing and/or treating
patients. For example, blood-vessel data can be used to identify and/or image blood
vessel boarders or boundaries, as provided by U.S. Provisional Application
Numbers, 60/406,184, 60/406,234 and 60/406,185, all of which were filed August 26,
2002, and by U.S. Patent Number 6,381,350, which issued April 30, 2002, and are
incorporated herein, in their entirety, by reference. Another use for blood-vessel
data is for classifying and/or imaging vascular plaque, as provided by U.S.
Provisional Application Numbers, 60/406,254 and 60/406,148, which were filed
August 26, 2002, and by U.S. Patent Number 6,200,268, which issued March 13,
2001, and are incorporated herein, in their entirety, by reference.

Having thus described a preferred embodiment of a system and method of
substantially synchronizing the acquisition of blood-vessel data to an identifiable
portion of heartbeat data, it should be apparent to those skilled in the art that certain
advantages of the system have been achieved. It should also be appreciated that
various modifications, adaptations, and alternative embodiments thereof may be
made within the scope and spirit of the present invention. For example, a computing
device could be adapted to receive blood-vessel data directly from a data-gathering
probe (as oppose to receiving it via an IVUS device). The invention is further defined

by the following claims.
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CLAIMS
What is Claimed is:

1. A system for acquiring blood-vessel data, comprising:

a data-gathering probe adapted to acquire blood-vessel data;
a heart-monitoring device adapted to acquire heartbeat data; and
a data-gathering device connected to said data-gathering probe and
said heart-monitoring device and adapted to:

acquire said heartbeat data;

identify a cyclical portion of said heartbeat data, said cyclical
portion being substantially common to multiple sets of heartbeat data;
and

acquire said blood-vessel data during an interval substantially

corresponding to said cyclical portion of said heartbeat data.

2. The system of Claim 1, further comprising a retraction device adapted

to move said data-gathering probe through a blood vessel.

3. The system of Claim 1, further comprising a catheter, said data-

gathering probe being attached to a distal end of said catheter.

4. The system of Claim 3, wherein said data-gathering probe comprises a
plurality of transducers spaced circumferentially around said distal end of said

catheter and adapted to receive at least said blood-vessel data.

5. The system of Claim 3, wherein said data-gathering probe further
comprises at least one transducer adapted to rotate and receive at least said blood-

vessel data.

6. The system of Claim 1, wherein said heart-monitoring device

comprises an electrocardiograph (EKG) device.
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7. The system of Claim 1, wherein said data-gathering device

comprises a programmable computing device.

8. The system of Claim 1, wherein said data-gathering device comprises

an intra-vascular ultrasound (IVUS) device.

9. The system of Claim 7, wherein said data-gathering device further

comprises an intra-vascular ultrasound (IVUS) device.

10.  The system of Claim 5, wherein said data-gathering device is further
adapted to start acquiring said blood-vessel data when said at least one transducer

is rotationally oriented in a predetermined position.

11. A system for acquiring blood-vessel data, comprising:
a computing device adapted to be electrically connected to a data-
gathering probe and a heart-monitoring device; and
computer code operating on said computing device, said computer
code being adapted to:
acquire heartbeat data from said heart-monitoring device; and
acquire blood-vessel data during an interval substantially
corresponding to a cyclical portion of said heartbeat data, said cyclical
portion being a commonly reoccurring portion of said heartbeat data.

12. The system of Claim 11, wherein said computing device is further
adapted to be electrically connected to said. data-gathering probe via an intra-

vascular ultrasound (IVUS) device.

13.  The system of Claim 11, wherein said computing device is further
adapted to be electrically connected to a catheter having at least one transducer via

an intra-vascular device.
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14. The system of Clam 11, wherein said computing device is further
adapted to be electrically connected to an electrocardiograph (EKG).

15. The system of Claim 13, wherein said computing device is further
5 adapted to be electrically connected to a retraction device via said intra-vascular
device, said retraction device being adapted to move said at least one transducer

through a blood vessel.

16. The system of Claim 11, wherein said computer code is further
10  adapted to transmit probe-triggering data during said interval, said probe-triggering
data signifying a desire to acquire said blood-vessel data from said data-gathering

probe.

17. The system of Claim 11, wherein said computer code is further
15 adapted to identify a rotational orientation of at least one transducer, said data-
gathering device comprising said at least one transducer.

18. The system of Claim 15, wherein said computer code is further
adapted to identify a speed at which said retraction device is moving said at least

20 one transducer probe through said blood-vessel.
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19. A method of acquiring blood-vessel data from a patient,
comprising:

inserting a data-gathering probe into a blood vessel of a patient;

electrically connecting said data-gathering probe to a data-gathering
device;

attaching at least one heart-monitoring device to said patient;

electrically connecting said at least one heart-monitoring device to said
data-gathering device;

acquiring heartbeat data from said at least one heart-monitoring
device;

identifying a cyclical portion of said heartbeat data that is substantially
common to more than one set of heartbeat data; and

acquiring blood-vessel data from said data-gathering probe during a
time period that substantially corresponds to said cyclical portion of said
heartbeat data.

20. The method of Claim 19, further comprising the step of moving said
data-gathering probe through said blood vessel at a substantially steady speed.

21. The method of Claim 19, wherein said step of inserting a data-
gathering probe into a blood vessel further comprises inserting a catheter into said
blood vessel

22.  The method of Claim 21, wherein said step of electrically connecting
said data-gathering probe to a data-gathering device further comprises electrically

connecting said catheter to an intra-vascular ultrasound (IVUS) device.

23.  The method of Claim 22, wherein said step of attaching at least one
heart-monitoring device further comprises attaching an electrocardiograph (EKG)

device to said patient.
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24. The method of Claim 23, wherein said step of electrically
connecting said at least one heart-monitoring device to said data-gathering device
further comprises electrically connecting said EKG device to a computing device

electrically connected to said IVUS device.

25. The method of Claim 19, wherein said step of acquiring blood-vessel
data further comprises receiving blood-vessel data from said data-gathering probe

during said interval.

26. The method of Claim 19, wherein said step of acquiring blood-vessel
data further comprises continuously receiving blood-vessel data from said data-

gathering probe and storing said blood-vessel data during said interval.

27. The method of Claim 19, wherein said step of acquiring blood-vessel
data further comprises transmitting probe-trigger data at the beginning of said
interval and receiving blood-vessel data from said data-gathering probe in response

thereto.

28. The method of Claim 19, further comprising the step of rotating at least
a portion of said data-gathering probe during the acquisition of said blood-vessel

data.

29. The method of Claim 28, wherein said step of acquiring blood-vessel
data further comprises transmitting probe-triggering data at the beginning of said
interval and receiving blood-vessel data from said data-gathering probe in response
thereto.

30. The method of Claim 28, wherein said step of acquiring blood-vessel
data further comprises acquiring blood-vessel data during said interval and when
said at least a portion of said data-gathering probe is rotationally oriented in a

predetermined position.
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31. A method of acquiring blood-vessel data, comprising;

inserting a data-gathering probe into a blood vessel of a patient;

electrically connecting said data-gathering probe to a data-gathering
device;

attaching at least one heart-monitoring device to said patient;

electrically connecting said at least one heart-monitoring device to said
data-gathering device;

acquiring multiple sets of heartbeat data from said at least one heart-
monitoring device;

identifying cyclical portions of said multiple sets of heartbeat data;,

substantially synchronizing the acquisition of multiple sets of blood-
vessel data to cyclical portions of said multiple sets of heartbeat data.

32. The method of Claim 31, wherein said step of inserting a data-
gathering probe further comprises inserting a catheter having at least one transducer

into said blood vessel of said patient.

33. The method of Claim 31, wherein said step of electrically connecting
said data-gathering probe to a data-gathering device further comprises electrically
connecting a catheter having at least one transducer to an intra-vascular ultrasound
(IVUS) device.

34. The method of Claim 31, wherein said step of electrically connecting
said at least one heart-monitoring device to said data-gathering device further
comprises electrically connecting at least one electrocardiograph (EKG) to a
computing device, said computing device further being electrically connected to an

intra-vascular ultrasound (IVUS) device.

35. The method of Claim 32, further comprising the step of identifying a

rotational orientation of said at least one transducer.
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36. The method of Claim 35, wherein said step of substantially
synchronizing the acquisition of multiple sets of blood-vessel data to cyclical portions
of said multiple sets of heartbeat data further comprises commencing the acquisition
of each set of blood-vessel data when said transducer is rotationally oriented in a

particular position.

37. The method of Claim 31, further comprising tracking the movement of

said data-gathering probe through said blood vessel.

38. The method of Claim 37, wherein said step of tracking the movement
of said data-gathering probe further comprises electrically connecting said data-
- gathering device to a retraction device adapted to move said data-gathering probe

through said blood-vessel at a substantially steady speed.
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39. A method for gated acquisition of intra-vascular ultrasound (IVUS)
data, comprising the steps of:
monitoring a physiological signal of a patient, where the physiological
5 signal correlates with the cardiac cycle;

advancing an IVUS catheter to a region of interest within a coronary
artery;

initiating a pullback of the catheter; and

acquiring data when the catheter reaches a particular point in the

10 cardiac cycle.

40. The method of Claim 39, wherein said IVUS catheter further comprises

a rotating transducer.

15 41.  The method of Claim 39, wherein said IVUS catheter further comprises

an array of transducers.
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