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A method is provided for creating a volume graphic via a
catheter for introduction into a vessel which has an ultrasound
unit, which is embodied to transmit ultrasound, to measure an
echo of the transmitted ultrasound, and to create image data
for a two-dimensional cross-section of the vessel on the basis
of the measured echo. The method involves creating image
data of across-section with the ultrasound unit at a plurality of
different positions on a movement track of the catheter, and,
in addition to the image data, creating position data for the
current position of the ultrasound unit with a localization
device. The method further involves creating the volume
graphic from the image data of all cross-sections in which the
cross-sections are arranged relative to one another in accor-
dance with the position data.
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CATHETER WITH ULTRASOUND SENSOR
AND METHOD FOR CREATING A VOLUME
GRAPHIC BY MEANS OF THE CATHETER

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to German
Patent Office application No. 102012213456.5 DE filed Jul.
31, 2012, the entire content of which is hereby incorporated
herein by reference.

FIELD OF INVENTION

[0002] The invention relates to a catheter with an ultra-
sound sensor for an intravascular ultrasound (IVUS) exami-
nation. The invention also includes a method for recording an
image of a vessel such as a blood vessel for example with a
catheter, which is to be introduced into the vessel for said
purpose. Finally the invention also includes an imaging sys-
tem.

BACKGROUND OF INVENTION

[0003] IVUS examination is a medical modality which
makes it possible, from the inside of a blood vessel, to exam-
ine the inner side of the blood vessel and its wall. For this
purpose an ultrasound unit, which is embodied to transmit
ultrasound and to measure an echo of the transmitted ultra-
sound, can be disposed on the tip of the catheter to be intro-
ducedinto the blood vessel. Image data for a two-dimensional
cross-section of the vessel is then created on the basis of the
measured echo. In the cross-section the blood surrounding the
catheter, the inner side of the vessel wall and if necessary a
further part of the wall itself can be recognized. The IVUS
technology is preferably employed in the catheter-based
interventional examination of coronary arteries. It offers a
doctor the option of obtaining images for the artery wall from
inside the vessel, which particularly enables constrictions of
the arteries (stenoses) to be detected. The disadvantage of
IVUS technology however is that the doctor is only shown a
cross-section of the blood vessel very restricted in its loca-
tion. This makes it difficult for the observer to obtain an
overview.

[0004] A second modality for examining blood vessels is
angiography. In this modality the blood vessels are x-rayed by
means of an x-ray device and thus a projection of the vessel
(angiogram) is obtained in the form of 2D image data. 2D
image data is to be understood here and below as data which
describes the individual pixels or picture elements of one or
more color intensity values in each case for a gray value or for
a color value.

[0005] To enable the blood vessels to be better recognized
in the projection a contrast medium can be injected into the
blood vessels. Projections of the blood vessels, on the basis of
which the structure of the vessel canbe recognized, can in fact
be obtained by means of angiography. It is disadvantageous
however that details of individual stenoses are not reproduced
for instance with the same high local resolution as is possible
by means of IVUS technology. The resolution capabilities of
angiographic systems are not sufficient for this purpose.

SUMMARY OF INVENTION

[0006] The object of the present invention is to make it
possible to more closely examine the details of vessels of a
body, especially of blood vessels.
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[0007] The object is achieved by the features of the inde-
pendent claims. Advantageous developments of the invention
are defined by the features of the dependent claims.

[0008] The inventive method is based on the use of a cath-
eter with an ultrasound unit, as was described at the start. In
order to record an image of a tubular object in three dimen-
sions using this method, the catheter is moved along a move-
ment track, or track for short, within the tubular object, e.g.
within a vessel of a human or animal body or within pores in
a porous material or within a tube system. For clearer presen-
tation of the invention it is presumed below that the catheter is
being moved through a blood vessel. However the invention
only relates to the processing of the signals of the catheter. In
the method image data of a cross-section of the vessel is
obtained with the ultrasound unit at a number of different
positions along the track. For this purpose the movement of
the catheter can be interrupted if necessary.

[0009] In the inventive method, each time image data is
obtained by means of the ultrasound unit for a cross-section of
the vessel, in addition to the image data, position data for the
current position of the ultrasound unit is also created, i.e.
coordinates for example. This is carried out by a localization
device. Localization devices of this type are already known
from the prior art. A localization device suitable for this
purpose can for example be realized by a magnetic sensor
being integrated into the catheter, by means of which a mag-
netic field is measured, which is generated by one or more
sources in an environment of the catheter and of the vessel to
be examined. For example a number of differently oriented
coils can be disposed in the magnetic sensor, by means of
which the magnetic field strength of magnetic alternating
fields of different sources is measured in different orientation
directions. On the basis of the measurements the distances to
the individual sources can be deduced and thereby the posi-
tion of the magnetic sensor. With a known distance between
magnetic sensor and ultrasound sensor, position data for the
position of the ultrasound sensor can thus be determined.
[0010] As a further step of the inventive method there is
now provision for creating a volume graphic from the image
data of all cross-sections, in which the cross-sections are
disposed in accordance with the position data relative to one
another. In visual terms the slice-type cross-sections are
stacked onto one another in the volume graphic, so that a
complete image of the vessel is produced again.

[0011] The volume graphic can for example be provided in
the form of 3D image data. 3D image data is to be understood
here as a dataset comprising data for individual volume ele-
ments (voxel-volume elements) of the imaged volume. For
each volume element in this case an intensity value for a gray
tone can be specified or a number of intensity values for a
color tone of the volume graphic can be specified.

[0012] The inventive method has the advantage that the
correctly-positioned assembly of the individual cross-sec-
tions for a volume graphic enables a complete spatial ana-
tomical structure of a blood vessel to be reconstructed. The
volume graphic represents a three-dimensional reconstruc-
tion of the blood vessel and of the environment of said vessel,
i.e. a volume model. The imaging precision corresponds in
such cases to that which is able to be achieved by IVUS
technology.

[0013] In a development of the inventive method, in addi-
tion to the position data, orientation data is created in each
case for the cross-sections for a current spatial orientation of
the ultrasound sensor. For example a normal vector to the
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cross-sectional plane in which the cross-section was deter-
mined can be determined. In the volume graphic the cross-
sections will then not only be disposed in accordance with the
assigned position, but will also be tilted in relation to one
another in accordance with the orientation data. This enables
awounded blood vessel with a bent course to be imaged very
precisely.

[0014] In accordance with another embodiment of the
method there is provision for interpolating 3D image data for
which no image data of a cross-section exists, in the volume
graphic between individual cross-sections. This enables a
complete volume model of a vessel to also be computed from
the individual slice-shaped cross-sections even if the posi-
tions of the cross-sections are spaced comparatively far apart.
[0015] In accordance with another development of the
method there is provision for a center line of the vessel, or
generally of the object through which the catheter is moved,
to be defined from the position data of the cross-sections
and/or from further, additionally recorded position data. Such
acenter line offers an important orientation aid for automated
image analysis by an image analysis program, for example
the measuring of the lumen of the vessel.

[0016] The volume graphic obtained from the ultrasound
examination by means of the image data can also be usedin an
advantageous manner to add missing details into image data
which was created by means ofanother modality, for example
by means of angiography. To this end an embodiment of the
method makes provision, through a prespecified projection
specification, for example an algorithm for a forward projec-
tion, for creating a simulated or artificial projection of at least
one object of the volume graphic. This artificial projection is
again described by 2D image data, similar to that of an angio-
gram itself. This 2D image data of the projection of the object
is referred to here as 2D projection data.

[0017] The entire anatomical structure represented by the
volume graphic can be used as a basis for the object which is
mapped by means of the artificial projection. It can however
also be ablood vessel isolated by means of a segmentation but
also just the aforementioned center line. The projection can in
this case occur a number of times and can occur iteratively
such that a position of the at least one object is changed until
the projection of the object covers the further projectionof the
same object obtained by means of the other modality. In this
way ablood vessel imaged in the volume graphic can be made
to coincide with an image of the same blood vessel in an
angiogram.

[0018] If, instead a vessel or the like, only the center line
itself is projected, this is naturally not absolutely necessarily
present in the further projection, i.e. in an angiogram for
example. Therefore there can also be provision to make the
projection of the center line coincide with another prespeci-
fied object from the further projection for example.

[0019] “Coincide” is to be understood in connection with
the invention as there being a difference between the artificial
projection of the object from the volume graphic on the one
hand and the further projection from the other modality on the
other hand of less than a prespecified threshold value, i.e. as
there being a predetermined degree of coverage. As a measure
for the coverage in this case the overall deviation for summing
the amounts of the differences from the square of the differ-
ences can be used as a basis by means of a subtraction of the
intensity values of individual pixels. An iterative algorithm
for controlling the change of position can for example be a
minimum mean square error algorithm.
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[0020] This development of the method produces imaging
parameters for the 3D image data of the volume graphic
through which it is described how objects in the volume
graphic are to be changed in their location so that a projection
of these objects is produced which coincides with the projec-
tion from the other modality. A 3D-2D registration of the 3D
image data of the volume graphic on the one hand and of the
2D image data of the other modality on the other hand is
realized by this method.

[0021] Inconnection with the imaging of a coronary artery
a further difficulty arises in that the shape of the vessel
changes with the heartbeat. To this end an embodiment of the
method makes provision for recording times at which in each
case image data of a cross-section and the associated position
data is obtained to be defined by a signal of an EKG device
(electrocardiogram device). The heart muscle activity is mea-
sured by means of the EKG device. The signal thus specifies
at which points in time the heart is in which phase of a cyclic
contraction. Preferably the image data is obtained for all
cross-sections in the same phase of the cyclic heart muscle
movement. When the cross-sections are merged into a vol-
ume graphic the shape ofthe vessel for this phase of the heart
muscle movement is then advantageously obtained.

[0022] As already stated at the start, the invention also
includes a catheter having an ultrasound sensor for an IVUS
examination. The catheter additionally features a positioning
unit which is embodied to exchange a position signal with an
external localization unit which is dependent on a position of
the positioning unit in relation to the external localization
unit. For example the location unit can involve the magnetic
sensor already described which measures the magnetic field
which is generated by the single or the multiple magnetic
sources of an external localization unit. Depending on the
spatial position at which the magnetic sensor measures the
field, this field has a different characteristic amplitude and/or
adifferent time curve and/or a different orientation. From the
measured characteristic of the field (amplitude, time curve,
orientation) the position and if necessary the orientation of
the positioning unit with regard to the external localization
unit is then determined. The magnetic field represents the
signal in this case. Electromagnetic positioning is also pos-
sible. The positioning unit of the catheter can also be designed
as a transmitter for the signal.

[0023] The invention finally includes an imaging system
with an embodiment of the inventive catheter and a localiza-
tion unit different from the catheter which is designed to
exchange a position signal with the positioning unit of the
catheter. The signal is preferably exchanged by non-contact
means, i.e. by means of electromagnetic or magnetic signals
for example. An optical solution is also possible, if for
example optical markers are made on the catheter at a location
which is not introduced into the vessel. The imaging system
further includes an evaluation unit which can comprise a
computer for example. The evaluation unit is designed to
receive image data from the ultrasound sensor of the catheter
and in addition to the image data, also to receive from the
positioning unit and/or from the external localization unit
position data for the current position of the positioning unit.
The evaluation unit is further designed to create a volume
graphic from the image data of all cross-sections in which the
cross-sections are disposed relative to one another in accor-
dance with the position data.

[0024] The invention also includes developments of the
inventive imaging system having features which have already
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been described in conjunction with the developments of the
inventive method. For this reason the features of these devel-
opments of the inventive imaging system are not described
once again here.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The invention will be explained once again in
greater detail below with reference to concrete exemplary
embodiments, in which

[0026] FIG. 1 shows a schematic diagram of an embodi-
ment of the inventive imaging system,

[0027] FIG. 2 shows a blood vessel in which image data for
cross-sections of the blood vessel is determined by means of
the imaging system,

[0028] FIG. 3 shows a schematic diagram of a volume
graphic which was created by means of the cross-sections,
[0029] FIG. 4 shows a sketch to illustrate an angiography
by means of which an angiogram is obtained,

[0030] FIG.5shows a sketch fora3D-2D registration of the
volume graphic from FIG. 3 with the angiogram from FIG. 4,
and

[0031] FIG. 6 shows a flow diagram for an execution
sequence of an embodiment of the inventive method.

DETAILED DESCRIPTION OF INVENTION

[0032] The examples represent preferred embodiment vari-
ants of the invention.

[0033] Inthe examples explained below, the components of
the embodiment variants and the steps of the method
described each represent features of the invention to be con-
sidered individually, independently of one another, which
each also develop the invention independently of one another
and are thus also to be regarded individually or in a combi-
nation other than that shown as a component of the invention.
Furthermore the described embodiment variants are also able
to be supplemented by further features of the invention which
have already described.

[0034] FIG. 1 shows an imaging system 10 having a cath-
eter 12, a localization unit 14, an evaluation unit 16 and a
display unit 20. The imaging system 10 can for example be
embodied to create a three-dimensional model, i.e. a volume
model, from a blood vessel in a body of a human oran animal.
[0035] Only a tip of the catheter 12 is shown in FIG. 1,
which in accordance with specifications is to be introduced
into an object to be examined, for example a blood vessel. The
tip of the catheter 12 can be designed in a known manner. An
ultrasound unit 20 and in addition also a positioning unit 22
are located on the catheter 12 at its tip.

[0036] The ultrasound unit 20 can be embodied in a known
manner for an IVUS examination. To this end it can feature a
sound source for ultrasound and an acousto-electric converter
for measuring the echo of the ultrasound. The ultrasound can
be emitted radially from the surface of the catheter 12, for
example in radial directions 24, 26.

[0037] The positioning unit 22 can for example involve a
magnetic sensor which comprises three cylindrical coils dis-
posed orthogonally to one another, by means of which an
amplitude and a direction of a magnetic field can be mea-
sured. Such a magnetic field can for example be created by
means of three sources M1, M2 and M3 for a magnetic field
which can be a component of the localization unit 14.
[0038] The ultrasound unit 20 and the positioning unit 22
can for example be connected via cables 28 to the evaluation
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unit 16. The evaluation unit 16 can for example be a computer
system. The evaluation unit 16 can feature a positioning mod-
ule 30 and a graphic module 32.

[0039] The positioning module 30 is designed to receive
signals from the positioning unit 22 via one of the cables 28
and if necessary also to receive signals from the localization
unit 14 and to determine from the received signals a relative
location of the positioning unit 22 in relation to the sources
M1, M2 and M3. On the basis of the determined relative
location and on the basis of a relative geometrical offset of the
positioning unit 22 to the ultrasound unit 20, the position of
the vltrasound unit 20, for example in a coordinate system of
the localization unit 14, is computed by the location module
30 and is transferred to the graphic module 32. Through this
position data 34 of the ultrasound unit 20 is created by the
location module 30.

[0040] Theultrasound unit 20 transfers image data 36 to the
graphic module 32 via a further cable 28. The image data 36
is created from the echo of the emitted ultrasound received
and measured by the ultrasound unit 20.

[0041] Instead of the localization unit 14 and the localiza-
tion module 30, a localization system integrated into an
angiography system can also be used for a catheter. Further-
more, instead of magnetic sources M1, M2, M3, another
positioning technology can be used, which for example can
be based on the emission of electromagnetic signals. Accord-
ingly the positioning unit 22 is then an electromagnetic
receiver. The positioning unit 22 can also be a transmitter for
signals which are then received by the localization units 14
and can be evaluated in relation to the position of the posi-
tioning unit 22.

[0042] Through the graphic module 32 the volume module
for the vessel being examined is created from the position
data 34 and the image data 36 and stored as a volume graphic
36. The volume graphic 38 can be displayed to a doctor for
example via the display unit 18. The display unit 18 can for
example be a screen.

[0043] An explanation is given below with reference to
FIG. 2 and FIG. 3 of how image data 36 is obtained and
volume graphic 38 created by the graphic module 32 on the
basis of the position data 34 and the image data 36.

[0044] The blood vessel 40 examined in the underlying
example by means of an imaging system 10 is shown in FIG.
2. FIG. 2 shows the situation after the image data 36 and the
position data 34 have been obtained by means of the catheter
12. The catheter 12 was moved along a course or a path or a
track 42 through the blood vessel 40. At a number of different
positions 44 along the track 42 image data 36 is created by
means of the ultrasound unit 20 for a cross-section 46 of the
vessel 40 by the ultrasound unit 20. In FIG. 2 the cross-
sections 46 are illustrated in each case as the sectional set of
the points which was produced between the plane in which
the cross-section 46 was obtained and the blood vessel 40. In
the image data of each cross-section 46 the blood present in
the vessel 40 around the catheter 12, an internal surface 48 of
the vessel 40, a vessel wall 50 of the vessel 40 itself and if
necessary also a part of the body tissue surrounding the vessel
wall 50 are visible.

[0045] Signals are also generated in each case by the posi-
tioning unit 22 for the individual positions 44, from which the
positioning module 30 creates position data 34 for the posi-
tions 44. In addition there can be provision for a spatial
orientation 52 of the positioning unit 52 to be created by the
positioning module 30 from the signals of the positioning unit
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22 and thus the plane of the cross-section 46. This can like-
wise be transferred as orientation data 54 from the localiza-
tion module 30 to the graphic module 32. The spatial orien-
tation 52 is represented in each case by a normal vector of the
cross-sectional plane in FIG. 2,

[0046] A volume graphic 38 is shown in FIG. 3, as exists
digitally for example as a 3D image dataset and may have
been created by the graphic module 32 from the image data
36, the position data 34 and if necessary the localization data
54. In the volume graphic 38 the cross-sections 46 can be
arranged relative to one another as slices from volume ele-
ments in the manner as is produced by the position data 34. In
other words the position of the cross-sections 46 in the vol-
ume graphic 38 was defined in accordance with the relative
positions 44 of the imaging points along the track 42. Further
volume elements made up of interpolated 3D image data can
be inserted between the cross-sections 46, so that a compre-
hensive image 50" of the wall 50 of the vessel 40 is provided
from the image data 34 and the inserted volume elements 46
in the volume graphic 38. Data for a course of a center line 58
of the vessel 40 can also be a component of the volume
graphic 38. The center line 58 can for example be formed
from the position data 54 for the positions 44 or also from
further position data for further positions along the track 42.
[0047] The volume graphic 38 can be presented to a doctor
as a display option on the display device 18. However the
detailed resolution of another presentation, e.g. of an angio-
gram, can also be improved by means of the volume graphic
38. How this can be achieved is explained below with refer-
ence to FIG. 4 and FIG. 5.

[0048] FIG.4 shows anangiography system 60 which com-
prises a C-arm 62, on one end of which an x-ray radiation
source or x-ray source 64 for short (not shown in any greater
detail) and on the other end of which an x-ray image detector
66, for example a flat-panel detector are disposed. An angio-
gram 68 is created by means of the angiography system 60. To
this end the x-ray source 64 x-rays a body 70, for example the
body of a human being, while an x-ray-dense contrast
medium is flowing in the blood vessels 72 in the body 70. The
x-rays of the x-ray source 64 form an x-ray cone beam 74,
through which a two-dimensional projection 72' of the blood
vessels 72 is created on the x-ray image detector 66. 2D image
data 76 of the projection of the blood vessels 72 created
therefrom by the x-ray image detector 66 forms the angio-
gram 68. The 2D image data 76 can for example be transmit-
ted to the evaluation unit 76.

[0049] FIG. 5 shows how the angiogram 68 is registered
with the volume model 38 of a 3D-2D registration. To this end
for example there can be provision for changing the center
line 58 in an iterative method through rotations 78 and trans-
lations 80 in its position in relation to a virtual x-ray source 82
and after each change of position, for creating a two-dimen-
sional projection 58' by simulating an x-ray image with the
virtual x-ray source 72. A scaling of the center line 58 is also
possible in order to adapt the size of its projection 58'. A
course of the projection 58' of the center line 58 can then be
compared with the projections 72' of the blood vessels 72 in
the angiogram 68. By the position of the center line 58 being
changed iteratively in the volume graphic 38 and a new pro-
jection 58' being created, a position for the center line 58 can
thus be determined in which the projection 58' of the center
line 58 and the projection 72" of the blood vessels coincide in
their courses. Subsequently the entire volume model 38 or the
model 50" of the vessel 40 can then be inserted via a further
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projection into the angiogram 68 correctly dimensioned and
positioned. Then those details which are visible by means of
the ultrasound in the volume model 38 are also able to be
recognized in the angiogram 68. An automated isolation of
the 3D image data of the model 50" in the volume graphic 38
is possible for example by means of a segmentation.

[0050] Foradoctorthe imaging system 10 is able to be used
in combination with the angiograph 60 in the following way
for example in a workflow. Such a workflow can for example
be carried out by adoctor in an American hospital who wishes
to undertake a cardiological examination on a patient and for
this purpose wishes to examine a coronary artery by means of
the catheter 12 and the angiograph 60. In this case the vessel
40 is then the coronary artery.

[0051] The method comprises the following steps (see
FIG. 6):
[0052] s10) Creation of the angiogram 68 by the angiog-

raphy system 16 (ANGIO);

[0053] s12)Pushing the catheter 12 into the blood vessel
40 (PUSH) and, in doing so, creating location data
(LOC) along the track 42 in the blood vessel 40 and
creating the center line (58);

[0054] s14) Carrying out the 3D-2D registration of the
center line 58 with the angiogram 68 (as described in
connection with FIG. 5).

[0055] s16) Pulling the catheter 12 back in the blood vessel
40 along the track 42 (PULLBACK) and, in doing so, inter-
rupting the movement at the positions 44 if necessary;

[0056] s18) Obtaining image data 36 for a cross-section
46 at the positions 44 in each case by means of the
ultrasound sensor 20 and detecting the position data for
the positions 44 by means of the positioning unit 22;

[0057] s20) Displaying the volume graphic 38 by means
of the display unit 18.

[0058] Steps s12 and s14 are optional. If the steps s12 and
s14 are executed it is possible to display the volume graphic
38 as an overlay in the angiogram 68.

[0059] The volume graphic 38 can be constructed step-by
step in that, by a repetition W1 after the image data 36 has
been obtained for an individual cross-section 46, initially the
volume model 38 is expanded in the step s20 by this cross-
section and subsequently the pullback is continued in the step
s16. There can also be provision for initially creating the
complete volume graphic 38 from all cross-sections 46. To
this end a direct repetition W2 of the steps s16 and s18 then
takes place after each cross-section 46 is obtained and only
after all image data 36 and the associated position data 34 has
been obtained is the volume graphic 38 then executed in an
individual processing pass in the step s20.

[0060] The examples show how, by the combination of
IVUS technology, angiography and a navigation system fora
catheter, the anatomy of the coronary arteries can be recon-
structed in the 3D space, by the current coordinates of the
IVUS catheter being determined. Through this the system
presented makes possible a precise, real-time-capable and
automated registration between IVUS image data and
angiography image data, for example during an interven-
tional re-canalization of coronary arteries.

1. A method for creating a volume graphic by means of a
catheter for introduction into a vessel which has an ultrasound
unit, which is embodied to transmit ultrasound, to measure an
echo of the transmitted ultrasound, and to create image data
for a two-dimensional cross-section of the vessel on the basis
of the measured echo, the method comprising:
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creating image data of a cross-section with the ultrasound
unit at a plurality of different positions on a movement
track of the catheter, and, in addition to the image data,
creating position data for the current position of the
ultrasound unit with a localization device, and

creating the volume graphic from the image data of all

cross-sections in which the cross-sections are arranged
relative to one another in accordance with the position
data.

2. The method as claimed in claim 1, further comprising:

in addition to the position data, creating orientation data for

a current spatial orientation of the ultrasound sensor in
each case, wherein in the volume graphic the cross-
sections are disposed in accordance with the orientation
data tilted in relation to one another.

3. The method as claimed in claim 1, wherein, in the vol-
ume graphic between the cross-sections, 3D image data for
volume elements for which no image data of a cross-section
exists are interpolated.

4. The method as claimed in claim 1, wherein the localiza-
tion device includes a magnetic sensor integrated into the
catheter for measuring a magpetic field through which a dis-
tance from a number of sources of magnetic fields is mea-
sured and from the measured distances at least the position
data is generated.

5. The method as claimed in claim 1, further comprising
determining a center line of the vessel from the position data
of the cross-sections and/or from further additionally
recorded position data.

6. The method as claimed in claim 1, further comprising;

from the volume graphic through a predetermined projec-

tion specification, creating 2D projection data of a pro-
jection of at least one object of the volume graphic, and
iteratively changing a location of the at least one object
here until the projection of the object coincides with a
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further projection of the same object or of another pre-
determined object obtained by another modality to a
predetermined extent.

7. The method as claimed in claim 6, wherein the further
projection is created by means of an angiography system.

8. The method as claimed in claim 1, wherein recording
times at which in each case image data for a cross-section and
the associated position data are obtained, are defined by a
signal of an EKG device for measuring heart muscle activity.

9. A catheter, comprising;

an ultrasound sensor for an IVUS examination, and

a positioning unit,

wherein the positioning unit is embodied to exchange a
position signal with an external localization unit which
is dependent on a position of the positioning unit in
relation to the external localization unit.

10. An imaging system, comprising:

a catheter, the catheter comprising an ultrasound sensor for
an [VUS examination, and a positioning unit, wherein
the positioning unit is embodied to exchange a position
signal with an external localization unit which is depen-
dent on a position of the positioning unit in relation to the
external localization unit, and

a localization unit, which is designed to exchange a posi-
tion signal with the positioning unit of the catheter by
non-contact means, wherein the imaging system has an
evaluation unit which is designed to receive image data
from the ultrasound sensor and in addition to the image
data, to receive position data from the positioning unit
and/or from the localization unit about the current posi-
tion of the positioning unit and to create a volume
graphic from the image data of all cross-sections in
which the cross-sections are disposed relative to one
another in accordance with the position data.
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