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Description

[0001] This invention relates to medical diagnostic ul-
trasound systems and, in particular, to imaging systems
and methods for displaying a 3D ultrasound image in a
desired view orientation.

[0002] Withthe adventofhighresolution 3D renderings
of ultrasound data, diagnostic ultrasound applications
have seen continued improvement with better 3D imag-
ing and increased capabilities to identify tissue features
not as easily recognized in traditional 2D scanning pro-
cedures. Nevertheless, the simplicity and efficiency for
certain 3D ultrasound applications still need improve-
ment. For example, an increasingly important expecta-
tion is being placed on routine obstetrical ultrasound ex-
aminations by mothers that want 3D rendering of their
baby’s face. Attempting to generate this image is neces-
sary from a business standpoint for many clinicians
whose patients will go elsewhere if the service is not avail-
able. Unfortunately, obtaining good quality 3D renderings
of a baby’s face can be a frustrating and time consuming
exercise that also takes away from time that can be spent
on ultrasound diagnostic scans having more clinical val-
ue.

[0003] Document US 2011/125016 A1 relates to fetal
rendering in medical diagnostic ultrasound, in which a
fetal skeleton in three dimensions is determined from ac-
quired ultrasound data and displayed as a volumetric ren-
dering, which may be visualized from different orienta-
tions and allows the addition of lighting queues to better
indicate actual size and orientation of bones relative to
each other on the rendered image.

[0004] Thus, there is need to arrive at the desired im-
aging result as quickly as possible and save time for clin-
ically relevant screening of the fetus for various potential
anomalies. More generally, there is a need for better
methods to display a 3D ultrasound image in a desired
view orientation according to settings that are optimal for
viewing for a certain ultrasound application. The present
invention provides this and more.

[0005] In accordance with the principles of the present
invention, methods and systems are provided for display-
ing a 3D ultrasound image in a desired view orientation.
The invention is defined by the independent claims. Ad-
vantageous embodiments are provided in the dependent
claims. As described further herein, the present invention
can include acquiring 3D ultrasound image data compris-
ing an anatomical feature in a patient. In addition, an
actual orientation of the anatomical feature can be de-
termined in relation to a transducer probe or other point
of interest. For instance, a fetus can be imaged using a
3D ultrasound system and the orientation of the fetus’s
face can be determined. The present invention further
includes displaying the 3D ultrasound image data as a
rendering of the anatomical feature such that the ana-
tomical feature is positioned in a selected orientation that
is different than the actual orientation. In addition, the
anatomical features being rendered can be positioned in
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spatial relation to a lighting model such that lighting and
shadowing regions on the anatomical features are dis-
played to a user, and in some embodiments, according
to a stored setting on an ultrasound system.

[0006] In the drawings:

FIGURE 1 illustrates in block diagram form the use
of three dimensional ultrasonic imaging to guide or
monitor ablation in an embodiment of the present
disclosure.

FIGURE 2 illustrates a workflow in accordance with
the present disclosure for displaying 3D ultrasound
data a selected orientation.

FIGURE 3 depicts an example ultrasound procedure
for identifying anatomical features in a fetus to de-
termine the actual orientation of the fetus in a moth-
er's womb.

FIGURE 4 illustrates a display of different selected
orientations of anatomical features that can be
stored on an ultrasound system for quick and repro-
ducible viewing by a user.

[0007] Referringto FIG. 1, an ultrasound imaging sys-
tem 10 constructed in accordance with the principles of
the present disclosure is shown in block diagram form.
In the ultrasonic diagnostic imaging system of FIG. 1, an
ultrasound probe 12 includes a transducer array 14 for
transmitting ultrasonic waves and receiving echo infor-
mation. The transducer array 14, for example, can in-
clude a two dimensional array (as shown) of transducer
elements capable of scanning in both elevation and az-
imuth dimensions for 2D and/or 3D imaging. The trans-
ducer array 14 is coupled to a microbeamformer 16 in
the probe 12 which controls transmission and reception
of signals by the transducer elements in the array. In this
example, the microbeamformer is coupled by the probe
cable to a transmit/receive (T/R) switch 18, which switch-
es between transmission and reception and protects the
main beamformer 22 from high energy transmit signals.
In some embodiments, the T/R switch 18 and other ele-
ments in the system can be included in the transducer
probe rather than in a separate ultrasound system base.
In some embodiments, the probe 12 can contain all of
the components necessary for outputting a video signal
that can be simply displayed by an external display. For
example, a system may not include a main beamformer
22, and instead beamforming may be completed in the
probe 12, and the probe can also include the signal proc-
essor 26, the B mode processor 28, and other electronics
for processing ultrasound signals.

[0008] Asshown,thetransmission of ultrasonic beams
from the transducer array 14 under control of the mi-
crobeamformer 16 is directed by the transmit controller
20 coupled to the T/R switch 18 and the beamformer 22,
which receives input from the user’s operation of the user
interface or control panel 24. One of the functions con-
trolled by the transmit controller 20 is the direction in
which beams are steered. Beams may be steered
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straight ahead from (orthogonal to) the transducer array,
or at different angles for a wider field of view. In this em-
bodiment, the partially beamformed signals produced by
the microbeamformer 16 are coupled to a main beam-
former 22 where partially beamformed signals from indi-
vidual patches of transducer elements are combined into
afully beamformed signal. Groups of adjacent transducer
elements referred to as "patches" or "subarrays" are in-
tegrally operated by a microbeamformer (uBF) in the
probe 12. Suitable two dimensional arrays are described
in, e.g., U.S. Patent 6,419,633 (Robinson et al.) and in
U.S. Patent 6,368,281 (Solomon et al.) Microbeamform-
ers are described, e.g., in U.S. Patents 5,997,479 (Sa-
vord et al.) and 6,013,032 (Savord).

[0009] Thebeamformed signals are coupledtoa signal
processor 26. The signal processor 26 can process the
received echo signals in various ways, such as bandpass
filtering, decimation, | and Q component separation, and
harmonic signal separation. The signal processor 26 may
also perform additional signal enhancement such as
speckle reduction, signal compounding, and noise elim-
ination. The processed signals are coupled to a B mode
processor 28, which can employ amplitude detection for
the imaging of anatomical features, such as a baby’s face
in the mother. The signals produced by the B mode proc-
essor are coupled to a 3D image data processor 30,
which is configured to generate 3D image datasets that
can be rendered and processed by the volume rendering
and light model processor 32. As will be described further
herein, the volume rendering and light model processor
32 can render an imaged anatomical feature such that
the anatomical feature is positioned in a selected orien-
tation that is different than an actual orientation of the
feature in relationto the transducer probe 12. The volume
rendering and light model processor 32 also can position
the orientation of the anatomical feature in spatial relation
to a lighting model such that lighting and shadowing re-
gions on the anatomical feature are displayed according
to a stored setting on an ultrasound system. As such, the
user interface or control panel 24 can be operated by a
user to predefine the stored setting on the system and
thereby generate the user’s desired view of the anatom-
ical feature along with an optimal lighting arrangement
for generating renderings of the anatomical feature, such
as a baby’s face.

[0010] The methods of the present invention are car-
ried out using ultrasound systems as described herein.
For example, the ultrasound systems can operate to per-
form any of the following steps: acquire 3D ultrasound
image data comprising an anatomical feature in a patient;
determine an actual orientation of the anatomical feature
in space; and/or display the 3D ultrasound image data
as a rendering comprising the anatomical feature such
that the anatomical feature is positioned (1) in a selected
orientation that is different than the actual orientation and
(2) in spatial relation to a lighting model such that lighting
and shadowing regions on the anatomical feature are
displayed according to a stored setting on an ultrasound

10

15

20

25

30

35

40

45

50

55

system.

[0011] FIGURE 2is a flow chart showing the workflow
40 of an implementation of the present disclosure. This
workflow 40 begins with a step 42 that includes acquiring
3D ultrasound image data that includes at least a portion
of an anatomical feature of interest. For example, as de-
scribed further herein, a 3D ultrasound imaging system
can be used to collect images of a fetus in a mother. The
anatomical features of interest might include, but are not
limited to, the nose, chin, eyes and/or skull of the fetus.
In some embodiments, an anatomical feature of interest
mightinclude at least a portion of a patient’s organ, such
as a heart, kidney or liver.

[0012] In step 44, an ultrasound system can be used
to process the 3D ultrasound data such that an actual
orientation of the anatomical feature (e.g., a baby’s face)
can be determined and, optionally, displayed to a user
on a screen. This step includes known techniques for
performing 3D ultrasound imaging in which the probe
transmits and receives echo datafromthe patient to show
a 2D or 3D image of the patient’s anatomy on a display.
In some embodiments, automated detection of the ori-
entation of the anatomical feature can be accomplished
using structural modeling and anatomical landmark iden-
tification. In certain embodiments, the present invention
can include identifying the actual orientation by applying
structural models to define a surface orientation of the
anatomical feature and/or identifying anatomical land-
marks in the anatomical feature.

[0013] In one aspect, the method for determining the
actual orientation of the anatomical feature (e.g., a fetus’
face) follows the methods described in Cuignet et al.,
2013 IEEE Symposium on Biomedical Imaging, pages
768-771. The method of determining actual orientation
can include, for example, identifying anatomical features
of a fetus that are echogenic independently of the probe
position: the skull, the midsagittal plane and the orbits of
the eyes. The skull can be detected and segmented using
ashape model and a template deformation algorithm. An
initial anatomical frame of reference can thus be defined.
Then, the detection of both the midsagittal plane and or-
bits of the eyes allows to remove orientation ambiguities
and eventually to refine this frame of reference.

[0014] Other features may also be detected and used
to determine actual orientation. For example, the face
and other landmarks can be detected. As shown in FIG.
3, an ultrasound image plane 50 corresponding to the
sagittal plane can be acquired by traditional scanning of
the mother 52 with an ultrasound probe 54. The forehead
56, the nose 58 and the chin 60 of the fetus can be iden-
tified using, e.g., learning-based algorithms or other mod-
els. In some embodiments, other structures such as the
hypothalamus, the nasal bone end, the palatine bones,
and/or the cheekbone can be identified and used to de-
termine the fetal orientation. Upon identification of the
relative positions of the various anatomical features of
the fetus, the actual orientation of the fetus can be de-
termined and, in some embodiments, displayed to the
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user. With respect to a fetal face, for example, embodi-
ments of the present invention further include automated
sculpting away of ultrasound data representing tissue
that is not part of the facial tissue. This can be accom-
plished by different techniques, such as by application
of the same structural model that can be applied to orient
the fetal head.

[0015] As provided herein, the present invention in-
part provides a quick and easy technique to display an-
atomical features at a desired orientation without time-
consuming interaction by the sonographer during a scan.
For example, instead of displaying the image of an ana-
tomical feature in the actual orientation with respect to
the probe, Step 46 of the workflow 40 includes displaying
the 3D ultrasound data including the anatomical feature
at a selected orientation that is different than the actual
orientation. For example, a sonographer may image a
fetus such that the fetus’s face is actually oriented directly
looking atthe transducer probe. However, for better view-
ing of features of the fetus’s face the sonographer may
desire that the image be displayed at a different selected
orientation in which the fetus’s face is at an angle to the
transducer probe. Moreover, as shown in Step 48, a light-
ing model can be used to add shadowing and/or lighting
aspects to the 3D rendered ultrasound data displayed to
the sonographer. In some embodiments, the lighting
model can include one or more lights that are positioned
in 3D space with respect to the rendered 3D volume of
the anatomical feature, e.g., the fetus. The lights in the
lighting model can be manually positioned by the user or
they can be included in a standard set of positions that
provide the optimal lighting and shadowing for a partic-
ular orientation of the 3D rendered ultrasound volume.
In certain embodiments, relative intensities of the lighting
and shadowing can be tuned by the user after displaying
the 3D ultrasound image data. Furthermore, the selected
orientation of the anatomical features as well as the light-
ing models can be saved on the system for later use and
reference.

[0016] As described herein, the present invention in-
cludes displaying 3D ultrasound image data as a render-
ing that includes an anatomical feature of interest. In cer-
tain embodiments, the anatomical feature is positioned
in a selected orientation that is different than the actual
orientation, e.g. by the volume rendering and lighting
model processor in FIG. 1. The anatomical feature can
also be positioned in spatial relation to a lighting model
such that lighting and shadowing regions on the anatom-
ical feature are displayed according to a stored setting
on an ultrasound system. In some embodiments, the
stored setting for the positioning and lighting model de-
tails can be generated by a user selecting the selected
orientation from a plurality of displayed orientation views.
In addition, the stored setting can be configured to be
used for a plurality of sequential ultrasound scans. For
instance, the same selected orientation can be used for
sequential patient scans such that each baby face ultra-
sound image has the same orientation and same lighting
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model for different patients. This aspect can improve
throughput, for example, with scanning procedures such
that a sonographer does not have to spend time orienting
the rendering and lighting. Instead, the system of the
present invention has a stored setting, which can be se-
lected by a user, that initiates these steps automatically.
[0017] FIG. 4 illustrates an embodiment of the present
invention in which an ultrasound system includes three
stored settings that show selecte6d orientations of the
baby’s face rendered in 3D and having different lighting
models to highlight certain features of the baby’s face.
The display 62, for example, includes three thumbnail
images 64 that show real-time renderings of the 3D ul-
trasound image data acquired of a baby’s face. Each of
the selected orientations 66 of the baby’s face can be
displayed to a user and the user can select the desired
orientation among the three. After selection, e.g., using
a touchscreen input, mouse or other input device, the
selected orientation of interest can be displayed in a fuller
view 68 to the user. The image of the baby’s face can be
simply saved and printed or provided electronically to a
mother.

The stored settings on the system may be provided by
default on an ultrasound system. Alternatively, a sonog-
rapher or other clinician can manually define the selected
orientations and store those settings on the system for
later use, e.g., as shown in FIG. 4. It is noted that the
present invention can also be applied for viewing other
tissue structures in a fetus, such as a hand or foot. In
another example, a heart could be imaged similar to the
fetus as described herein. A heart model could be used
to identify the orientation of the heart, and a selected
orientation could be used to show the heart at a different
orientation than the actual orientation shown in the ac-
quired 3D ultrasound data. The selected orientations
could be designed such that a specific chamber of the
heart is always displayed in a certain orientation, and in
addition with lighting and shadowing to better view spe-
cific tissue areas of the heart for better diagnostic capa-
bilities.

[0018] It will be understood that the examples and em-
bodiments described herein are for illustrative purposes
and that various modifications or changes in light thereof
may be suggested to persons skilled in the art. In addition,
all features discussed in connection with any one em-
bodiment herein can be readily adapted for use in other
embodiments herein. The use of different terms or refer-
ence numerals for similar features in different embodi-
ments does not necessarily imply differences other than
those which may be expressly set forth. Accordingly, the
present invention is intended to be described solely by
reference to the appended claims, and not limited to the
preferred embodiments disclosed herein.

Claims

1. A method for displaying a 3D ultrasound image in a



7 EP 3 139 838 B1 8

desired view orientation, the method comprising:

acquiring (42), with a transducer probe (12,54)
comprised in an ultrasound system, 3D ultra-
sound image data comprising an anatomical
feature in a patient;

determining (44) by the ultrasound system (10)
an actual orientation of the anatomical feature
in relation to the transducer probe;

wherein the ultrasound system comprises a plu-
rality of stored settings, each stored setting de-
fining an orientation of the anatomical feature
and a lighting model for generating lighting and
shadowing on the anatomical feature;
displaying (46) the 3D ultrasound image data as
a rendering comprising the anatomical feature
such that the anatomical feature is positioned in
a selected orientation that is different than the
actual orientation and in spatial relation to a light-
ing model such that lighting and shadowing re-
gions on the anatomical feature are displayed,
the orientation and lighting model corresponding
to a selected stored setting from the plurality of
stored settings;

wherein the method comprises selecting by a
user the selected stored setting upon displaying
a plurality of real-time renderings (64) of the 3D
ultrasound image data comprising the anatom-
ical feature, each real-time rendering showing a
different orientation of the anatomical feature
and a different lighting model according to each
one of the settings stored on the ultrasound sys-
tem.

The method of claim 1, wherein the method further
comprises displaying a rendering of the 3D ultra-
sound image data comprising the anatomical feature
in an orientation corresponding to the actual orien-
tation.

The method of claim 1, further comprising using the
selected stored setting for subsequent ultrasound
scans for different patients.

The method of claim 1, wherein determining (44) the
actual orientation comprises applying structural
models to define a surface orientation of the ana-
tomical feature, identifying anatomical landmarks in
the anatomical feature, or a combination thereof.

The method of claim 1, further comprising tuning rel-
ative intensities of lighting and shadowing by a user
after displaying the 3D ultrasound image data as a
rendering.

The method of claim 1, wherein the anatomical fea-
ture comprises at least a portion of a face of a fetus.

10

15

20

25

30

35

40

45

50

55

7. An ultrasound system (10) for displaying a 3D ultra-

sound image volume in a desired view orientation,
the system comprising:

atransducer probe (12,54) configured to acquire
3D ultrasound image data comprising an ana-
tomical feature in a patient;

a plurality of stored settings, each stored setting
defining an orientation of the anatomical feature
and a lighting model for generating lighting and
shadowing on the anatomical feature;

a volume rendering and light model processor
(32);

a display (36, 62);

an input device;

wherein the volume rendering and light model
processor (32) is configured to determine an ac-
tual orientation of the anatomical feature in re-
lation to the transducer probe (12,54), and to
generate arendering of the 3D ultrasoundimage
data comprising the anatomical feature such
that the anatomical feature is positioned in a se-
lected orientation that is different than the actual
orientation and in spatial relation to a lighting
model such that lighting and shadowing regions
on the anatomical feature are displayed, the ori-
entation and lighting model corresponding to a
selected stored setting from the plurality of
stored settings;

wherein the volume rendering and light model
processor (32) is further configured to generate
a plurality of real-time renderings (64) of the 3D
ultrasound image data comprising the anatom-
ical feature, each real-time rendering showing a
different orientation of the anatomical feature
and a different lighting model according to each
one of the settings stored on the ultrasound sys-
tem;

wherein the display is configured to display the
plurality of real-time renderings (64) of the 3D
ultrasound image data;

wherein the input device is configured to allow
a user to select the selected stored setting from
the plurality of stored settings upon displaying
on the display the plurality of real-time render-
ings (64).

The ultrasound system of claim 7, wherein the ultra-
sound system is further configured to display on the
display a rendering of the 3D ultrasound image data
comprising the anatomical feature in an orientation
corresponding to the actual orientation.

The ultrasound system of claim 7, wherein determin-
ing the actual orientation comprises applying struc-
tural models to define a surface orientation of the
anatomical feature, identifying anatomical land-
marks in the anatomical feature, or a combination
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thereof.

The ultrasound system of claim 7, wherein the ana-
tomical feature comprises at least a portion of a face
of fetus.

The ultrasound system of claim 10, wherein the vol-
ume rendering and light model processor (32) is fur-
ther configured to remove at least some of the 3D
ultrasound image data representing tissue that is not
facial tissue of the face of the fetus.

Patentanspriiche

1.

Verfahren zum Anzeigen eines 3D-Ultraschallbilds
in einer gewiinschten Ansichtausrichtung, wobei das
Verfahren Folgendes umfasst:

Erfassen (42), mit einer in einem Ultraschallsys-
tem enthaltenen Wandlersonde (12, 54), von
3D-Ultraschallbilddaten umfassend ein anato-
misches Merkmal in einem Patienten;
Ermitteln (44), durch das Ultraschallsystem
(10), einer tatsachlichen Ausrichtung des ana-
tomischen Merkmals in Bezug auf die Wandler-
sonde;

wobei das Ultraschallsystem eine Vielzahl von
gespeicherten Einstellung umfasst, wobei jede
gespeicherte Einstellung eine Ausrichtung des
anatomischen Merkmals und ein Beleuchtungs-
modell zum Erzeugen von Beleuchtung und
Verschattung auf dem anatomischen Merkmal
definiert;

Anzeigen (46) der 3D-Ultraschallbilddaten als
ein Rendering umfassend das anatomische
Merkmal derart, dass das anatomische Merkmal
in einer ausgewahlten Ausrichtung, die sich von
der tatsachlichen Ausrichtung unterscheidet,
und in rdumlichem Bezug zu einem Beleuch-
tungsmodell positioniert wird, so dass Licht- und
Schattenregionen auf dem anatomischen Merk-
mal angezeigt werden, wobei die Ausrichtung
und das Beleuchtungsmodell einer ausgewahl-
ten gespeicherten Einstellung aus der Vielzahl
von gespeicherten Einstellungen entsprechen;
wobei das Verfahren das Auswahlen, durch ei-
nen Benutzer, der ausgewahlten gespeicherten
Einstellung auf das Anzeigen einer Vielzahl von
Echtzeit-Renderings (64) der 3D-Ultraschall-
bilddaten umfassend das anatomische Merkmal
hin umfasst, wobei jedes Echtzeit-Rendering ei-
ne unterschiedliche Ausrichtung des anatomi-
schen Merkmals und ein unterschiedliches Be-
leuchtungsmodell gemaf jeder der in dem Ul-
traschallsystem gespeicherten Einstellungen
zeigt.
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Verfahren nach Anspruch 1, wobei das Verfahren
ferner das Anzeigen eines Renderings der 3D-Ultra-
schallbilddaten umfassend das anatomische Merk-
mal in einer Ausrichtung umfasst, die der tatsachli-
chen Ausrichtung entspricht.

Verfahren nach Anspruch 1, ferner umfassend das
Verwenden der ausgewahlten gespeicherten Ein-
stellung fur nachfolgende Ultraschall-Scans fiir un-
terschiedliche Patienten.

Verfahren nach Anspruch 1, wobei das Ermitteln (44)
der tatsachlichen Ausrichtung das Anwenden von
strukturellen Modellen, um eine Oberflachenaus-
richtung des anatomischen Merkmals zu definieren,
das Ildentifizieren von anatomischen Orientierungs-
punkten in dem anatomischen Merkmal oder eine
Kombination hiervon umfasst.

Verfahren nach Anspruch 1, ferner umfassend das
Abstimmen von relativen Intensitdten von Beleuch-
tung und Verschattung durch einen Benutzer nach
dem Anzeigen der 3D-Ultraschallbilddaten als ein
Rendering.

Verfahren nach Anspruch 1, wobei das anatomische
Merkmal mindestens einen Teil des Gesichts eines
Fotus umfasst.

Ultraschallsystem (10) zum Anzeigen eines 3D-UI-
traschallbildvolumens in einer gewilinschten An-
sichtausrichtung, wobei das System Folgendes um-
fasst:

eine Wandlersonde (12, 54), die konfiguriert ist,
um 3D-Ultraschallbilddaten umfassend ein ana-
tomisches Merkmal in einem Patienten zu er-
fassen;

eine Vielzahl von gespeicherten Einstellungen,
wobei jede gespeicherte Einstellung eine Aus-
richtung des anatomischen Merkmals und ein
Beleuchtungsmodell zum Erzeugen von Be-
leuchtung und Verschattung auf dem anatomi-
schen Merkmal definiert;

einen Volumenrendering- und Lichtmodellpro-
zessor (32);

eine Anzeige (36, 62);

eine Eingabevorrichtung;

wobei der Volumenrendering- und Lichtmodell-
prozessor (32) konfiguriert ist, um eine tatsach-
liche Ausrichtung des anatomischen Merkmals
in Bezug auf die Wandlersonde (12, 54) zu er-
mitteln und um ein Rendering der 3D-Ultra-
schallbilddaten umfassend das anatomische
Merkmal derart zu erzeugen, dass das anato-
mische Merkmal in einer ausgewahlten Ausrich-
tung, die sich von der tatsachlichen Ausrichtung
unterscheidet, und in rAumlichem Bezug zu ei-
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nem Beleuchtungsmodell positioniert wird, so
dass Licht- und Schattenregionen auf dem ana-
tomischen Merkmal angezeigt werden, wobei
die Ausrichtung und das Beleuchtungsmodell
einer ausgewahlten gespeicherten Einstellung
aus der Vielzahl von gespeicherten Einstellun-
gen entsprechen;

wobei der Volumenrendering- und Lichtmodell-
prozessor (32) ferner konfiguriert ist, um eine
Vielzahl von Echtzeit-Renderings (64) der 3D-
Ultraschallbilddaten umfassend das anatomi-
sche Merkmal zu erzeugen, wobei jedes Echt-
zeit-Rendering eine unterschiedliche Ausrich-
tung des anatomischen Merkmals und ein un-
terschiedliches Beleuchtungsmodell gemaR je-
der derin dem Ultraschallsystem gespeicherten
Einstellungen zeigt;

wobei die Anzeige konfiguriert ist, um die Viel-
zahl von Echtzeit-Renderings (64) der 3D-Ultra-
schallbilddasten anzuzeigen;

wobei die Eingabevorrichtung konfiguriert ist,
um einem Benutzer zu erlauben, auf das Anzei-
gen der Vielzahl von Echtzeit-Renderings (64)
auf der Anzeige hin die ausgewahlte gespei-
cherte Einstellung aus der Vielzahl von gespei-
cherten Einstellungen auszuwahlen.

Ultraschallsystem nach Anspruch 7, wobei das Ul-
traschallsystem ferner konfiguriertist, um auf der An-
zeige ein Rendering der 3D-Ultraschallbilddaten um-
fassend das anatomische Merkmal in einer Ausrich-
tung anzuzeigen, die der tatsachlichen Ausrichtung
entspricht.

Ultraschallsystem nach Anspruch 7, wobei das Er-
mitteln der tatséchlichen Ausrichtung das Anwenden
von strukturellen Modellen, um eine Oberflachen-
ausrichtung des anatomischen Merkmals zu definie-
ren, das ldentifizieren von anatomischen Orientie-
rungspunkten in dem anatomischen Merkmal oder
eine Kombination hiervon umfasst.

Ultraschallsystem nach Anspruch 7, wobei das ana-
tomische Merkmal mindestens einen Teil des Ge-
sichts eines Fotus umfasst.

Ultraschallsystem nach Anspruch 10, wobei der Vo-
lumenrendering- und Lichtmodellprozessor (32) fer-
ner konfiguriert ist, um mindestens einige der 3D-
Ultraschallbilddaten zu entfernen, die Gewebe dar-
stellen, das kein Gesichtsgewebe des Gesichts des
Fotus ist.

Revendications

1.

Procédeé d’affichage d’'une image échographique 3D
dans une orientation visuelle souhaitée, le procédé
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comprenant :

I'acquisition (42), avec une sonde de transduc-
teur (12, 54) comprise dans un systéme écho-
graphique, de données d’image échographique
3D comprenant une caractéristique anatomique
chez un patient ;

la détermination (44) par le systéme échogra-
phique (10) d’une orientation réelle de la carac-
téristique anatomique en relation avec la sonde
de transducteur ;

dans lequel le systéeme échographique com-
prend une pluralité de réglages mémorisés, cha-
que réglage mémorisé définissant une orienta-
tion de la caractéristique anatomique et un mo-
deéle d’éclairage pour générer un éclairage etun
ombrage sur la caractéristique anatomique ;
I'affichage (46) des données d’'image échogra-
phique 3D sous la forme d’un rendu comprenant
la caractéristique anatomique de sorte que la
caractéristique anatomique soit positionnée
dans une orientation sélectionnée qui est diffé-
rente de l'orientationréelle et en relation spatiale
avec un modele d’éclairage de sorte que des
régions d’éclairage et d'ombrage sur la carac-
téristique anatomique soient affichées, le mo-
dele d’'orientation et d’éclairage correspondant
a un réglage mémorisé sélectionné a partir de
la pluralité de réglages mémorisés ;

dans lequel le procédé comprend la sélection
par un utilisateur du réglage mémorisé sélec-
tionné lors de I'affichage d’une pluralité de ren-
dus en temps réel (64) des données d’'image
échographique 3D comprenant la caractéristi-
que anatomique, chaque rendu en temps réel
montrant une orientation différente de la carac-
téristique anatomique et un modéle d’éclairage
différent selon I'un quelconque des réglages
mémorisés sur le systeme échographique.

Procédé selonlarevendication 1, dans lequel le pro-
cédé comprend en outre I'affichage d’un rendu des
données d’'image échographique 3D comprenant la
caractéristique anatomique dans une orientation
correspondant a l'orientation réelle.

Procédé selon la revendication 1, comprenant en
outre l'utilisation du réglage mémorisé sélectionné
pour des balayages échographiques suivants pour
différents patients.

Procédé selon la revendication 1, dans lequel la dé-
termination (44) de l'orientation réelle comprend
I'application de modéles structuraux pour définir une
orientation de surface de la caractéristique anatomi-
que, l'identification de repéres anatomiques dans la
caractéristique anatomique, ou une combinaison de
celles-ci.
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Procédé selon la revendication 1, comprenant en
outre I'ajustement d’intensités relatives d’éclairage
et d’'ombrage par un utilisateur apres 'affichage des
données d’image échographique 3D sous la forme
d’un rendu.

Procédé selon la revendication 1, dans lequel la ca-
ractéristique anatomique comprend au moins une
partie d'une face d’un foetus.

Systeme échographique (10) pour afficher un volu-
me d’image échographique 3D dans une orientation
visuelle souhaitée, le systéme comprenant :

une sonde de transducteur (12, 54) configurée
pour acquérir des données d’'image échographi-
que 3D comprenant une caractéristique anato-
mique chez un patient ;

une pluralité de réglages mémorisés, chaque ré-
glage mémorisé définissant une orientation de
la caractéristique anatomique et un modéle
d’éclairage pour générer un éclairage et un om-
brage sur la caractéristique anatomique ;

un processeur de rendu de volume et de modéle
d’éclairage (32) ;

un dispositif d’entrée (36, 62) ;

dans lequel le processeur de rendu de volume
etde modele d’éclairage (32) est configuré pour
déterminer une orientation réelle de la caracté-
ristique anatomique en relation avec la sonde
detransducteur (12, 54), et pour générer unren-
du des données d’image échographique 3D
comprenant la caractéristique anatomique de
sorte que la caractéristique anatomique soit po-
sitionnée dans une orientation sélectionnée qui
est différente de I'orientation réelle et en relation
spatiale avec un modeéle d’éclairage de sorte
que des régions d’éclairage et d’'ombrage sur la
caractéristique anatomique soient affichées, le
modele d’orientation et d’éclairage correspon-
dant a un réglage mémorisé sélectionné a partir
de la pluralité de réglages mémorisés ;

dans lequel le processeur de rendu de volume
et de modéle d’éclairage (32) est en outre con-
figuré pour générer une pluralité de rendus en
temps réel (64) des données d’'image échogra-
phique 3D comprenant la caractéristique anato-
mique, chaque rendu en temps réel montrant
une orientation différente de la caractéristique
anatomique et un modéle d’éclairage différent
selon I'un quelconque des réglages mémorisés
sur le systeme échographique ;

dans lequel I'écran est configuré pour afficher
la pluralité de rendus en temps réel (64) des
données d’'image échographique 3D ;

dans lequel le dispositif d’entrée est configuré
pour permettre a un utilisateur de sélectionner
le réglage mémorisé sélectionné a partir de la
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10.

1.

pluralité de réglages mémorisés lors de I'afficha-
ge sur I'écran de la pluralité de rendus en temps
réel (64).

Systéme échographique selon la revendication 7,
dans lequel le systéme échographique est en outre
configuré pour afficher sur I'écran un rendu des don-
nées d'image échographique 3D comprenant la ca-
ractéristique anatomique dans une orientation cor-
respondant a I'orientation réelle.

Systéme échographique selon la revendication 7,
dans lequel la détermination de l'orientation réelle
comprend I'application de modéles structuraux pour
définir une orientation de surface de la caractéristi-
que anatomique, I'identification de repéres anatomi-
ques dans la caractéristique anatomique, ou une
combinaison de celles-ci.

Systéme échographique selon la revendication 7,
danslequella caractéristique anatomique comprend
au moins une partie d’'une face d’un foetus.

Systéme échographique selon la revendication 10,
dans lequel le processeur de rendu de volume et de
modele d’éclairage (32) est en outre configuré pour
éliminer au moins certaines des données d'image
échographique 3D représentant un tissu qui n’est
pas un tissu facial de la face du foetus.
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Acquire 3D ultrasound data including
an anatomical feature of interest
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Identify actual orientation of
the anatomical feature in space
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Display 3D ultrasound data
at selected orientation
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and lighting of rendering of 3D data
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