
Solingen, Germany. In
the past decade, ultrasound
technology has made tre-
mendous progress in terms
of possible new applications
and precise results within
these applications. GE
Healthcare has established
itself as a trendsetter in this
market by setting mile-
stone after milestone, such
as TruScan Architecture,
Speckle Reduction Imaging,
Strain and Strain Rate Im-
aging, Real Time 4D or Vol-
ume Ultrasound, all of which
have had a huge impact on
all branches of medicine in
which ultrasound is a rele-
vant tool for diagnostic
confidence.
Another challenge in ultra-
sound research is the abil-
ity to diagnose any finding
as early as possible. And
here again, GE Healthcare
is the trendsetter. Thanks
to the development of Ac-
tive Matrix Transducer and
technologies with the high-
est possible frequencies,
physicians can evaluate the
most relevant organs of a
fetus as early as during the
first trimester of pregnancy
with precision that was uni-
maginable just one year ago.
This objective fact marks an-
other milestone and dem-
onstrates the continuity of
our leadership on the ultra-
sound market. In women's
health, we are pleased to
launch a brand new system
- Voluson E8 - with out-
standing image quality and
an ergonomic concept that
meets the demanding re-

quirements of sonographers
and physicians. And in the
field of cardiology, we are
proud to introduce the Vivid
7 Dimension Breakthrough
06 with unique features for
both diagnostic confidence
and workflow efficiency.

Voluson E8 – A brand new
concept in women's health

First of all,

the Voluson
E8 concept
contains a re-
volutionary and outstand-
ing 2D image quality that
many would argue has ne-
ver been seen before. This

2D image quality is based
on our Matrix Array Volume
Transducer technology
which allows you to focus
the region of interest in all
depths simultaneously and
with the highest levels of
precision. This advanced
technology generates per-
fect 2D images which are
the basis for obtaining un-
believable image quality

in Volume
Ultrasound.
The new
high-frequen-
cy 4D trans-
vaginal probe
is ideally suit-
ed for first tri-
mester inves-
tigation and
allows the ear-
liest, most de-

tailed ac-

cess for
observing

the fetal
brain and

heart develop-
ment. In addition,

the success of fertili-
zation can be validated ear-
lier than ever before. Other
innovations are improving
workflow efficiency and
providing better ergonom-

ics to help physicians and
sonographers in terms of
physical comfort. Volume
Computer Aided Diagnosis
(VCAD), for instance, is an
automated STIC software
tool for fast and easy access
to the most relevant views
of the fetal heart. After a
standard 4-chamber view
volume sweep, the soft-
ware automatically offers 4
render views required for a
standard examination of
the fetal heart. Another as-
pect of the Voluson E8 con-
cept is the unique ergonom-
ic design of the system.
According to the latest re-
search results, the majority
of sonographers and physi-
cians who perform frequent
ultrasound examinations
suffer from musculoskeletal
discomfort after a number
of years. With Voluson E8’s
ergonomic design, we are
able to offer all of the re-
commended ergonomic pa-
rameters for ultrasound
systems. Thanks to the e-
lectric and magnetic tech-
nique and the user-friendly
ergonomic handling of the
small and compact ma-
chine, we offer you, the
Ultrasound user, a solution
that meets your demands.

AFI – Automated Function
Imaging – Vivid 7 Dimen-
sion is bringing research
to clinical routine
One highlight of the Vivid 7
Dimension Breakthrough
2006 is the 2D-Strain Speckle
Tracking-based ventricular
wall motion assessment

tool, AFI.
Leveraging
data acquired
from numerous
studies with the
2D-Strain research
tool of the EchoPAC
workstation, Automated
Function Imaging was devel-
oped and migrated into the
Vivid 7 Dimension as an
easy-to-use clinical routine
tool. From three standard
apical views, all information
is gathered to generate a
color-coded bull’s-eye plot,
instantly displaying the
myocardial deformation in
every ventricular segment.
Undoubtedly, this is the
most promising tool for ra-
pid quantitative LV wall mo-
tion assessments. Other new
functionalities are derived
from the 4D and Multidimen-
sional imaging modalities.
The new Advanced Tissue
Synchronization Imaging
tool, based on simultaneous
Tri-Plane Imaging, is univer-
sally accepted for CRT. Real
time 4D rendering provides
a new level of clarity of car-
diac anatomy. In addition,
new Real time 4D Color
Flow imaging gives excel-
lent understanding of flow
jet morphology. From
TOMTEC, the global leader in

4D echo-
cardiography, we have ad-
apted the extensively vali-
dated 4D LV Volume quan-
tification package into our
EchoPAC workstation envi-
ronment. Vivid 7 Break-
through 2006 is clearly the
system to see.
On the pages that follow,
our Ultrasound Post auth-
ors have gathered together
for you more information
and results currently avail-
able from initial clinical trials
that showcase both car-
diac and women's health-
care innovations along with
many more interesting facts
from other ultrasound-re-
lated topics such as bone
densitometry. I wish you
enjoyable reading.

Yours

Heinz GLOOR
Vice President / General Manager
GE Healthcare Technologies
Ultrasound & PCD
Europe, Middle East & Africa

ultrasoundultrasound
postpost
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Performance in the First Trimester of Pregnancy

The New High-Resolution
Vaginal Ultrasound Probe

We were recently given
the opportunity to test the
new high-frequency probe
for transvaginal ultrasound
examinations, designed for
the Voluson E8. Initial ex-
perience at 9 to 14 weeks
of pregnancy showed strik-
ing detail due to the high
frequency with excellent
penetration. It offers the
same options for pre- and
post-processing image en-
hancement as earlier mo-
dels (SRI – Speckle Reduction
Imaging, and CRI – Com-
pound Resolution Imaging).
Ultrasound technology has
been improving continuous-
ly since the first publications
on nuchal translucency ap-
peared in the early 1990s.
This has enabled clinicians
to move screening and diag-
nosis from mid-trimester to
earlier stages of pregnan-
cy. The availability of such
a high-resolution probe will
further improve screen-
ing for chromosomal ab-
normalities and fetal mal-
formations in the first tri-
mester.

First trimester screening
Studies have shown that
parents prefer early screen-
ing for chromosomal ab-
normalities. It has become
widely possible to screen
for trisomy 21 by first trimes-
ter ultrasound and matern-
al serum biochemistry with
a detection rate of more
than 90% at a 5% false-po-
sitive rate (OSCAR). During
this ultrasound examina-
tion, it is now possible to as-
sess most of the fetal ana-
tomy in the first trimester in
detail that was only pos-
sible at 16-22 weeks just 10-
15 years ago. The high-re-
solution images of the new
vaginal probe improve the
accuracy of the scan and
make it faster and easier
(Fig. 1, 2).
The organs can be as-
sessed according to their
stage of development du-
ring the routinely offered
screening for Down’s syn-
drome in the first trimester.
(Fig. 1, 2, 3a, 3b)

Increased nuchal
translucency
In case of abnormal find-
ings, the probe is capable of
depicting detail that is other-
wise rarely, if ever, seen.
This is a case with an in-
creased nuchal translucency
measurement. The high reso-
lution shows the typical sep-
tations in the fluid collec-
tion behind the neck. The
septa run between the skin
and the deeper fascia layers
in a radial fashion and there-
fore cannot be seen on the
routine midsagittal views
used for the measurement
of CRL and the evalation of
NT and the nasal bone (Fig. 4).
In cases of severely increased
nuchal translucency such as
the one presented, the in-
creased fluid collection is ex-
tended to a generalized skin
edema. The high-resolution
probe demonstrated that
the same types of septations
are present in the subcutan-
eous fluid collection around
the trunk (Fig. 4, 5, 6).

Development of the brain
The brain undergoes rapid
morphologic development in
the late embryonic and
early fetal period. The new
probe is able to provide
images where this process
can be better understood.
(Fig. 7, 8, 9)
At a CRL of 62mm (12 weeks
and 4 days) the ossification
of the skull, the two sepa-
rated hemispheres of the
telencephalon and the chor-
oid plexus in the large ven-
tricles can be seen (Fig. 9).
The choroid plexus always
has irregular edges and
small cysts at this early
gestation which seem to be
part of normal brain devel-
opment.
As we tilt our transducer
towards the posterior fossa,
the developing pons can be
visualized, along with 3rd
and 4th ventricles (Fig. 10).
There is a small, choroid
plexus cyst in the lateral
ventricle.
At 12 weeks, thalami, pe-
dunculi cerebri, and the
completely formed cere-

bellum can be seen. (Fig. 11)
Understanding the normal
development of the brain
also helps in diagnosing
developmental problems.
The following case was re-
ferred to our unit because
of “insufficient views of the
head”. With the new probe,
acrania became evident.
(Fig. 12, 13, 14)
It is not only possible to ex-
amine the brain with great
detail, but also the major
organs and the extremities.
The small buds of the ex-
tremities appear around
week 8 and can be seen
here (Fig. 14). The hands and
feet including fingers and
toes are visible in the first
trimester, here, for example,
at 12 weeks. (Fig. 15, 16)
Technical development is of
particular importance when
it comes to the examination
of the fetal heart and ab-
dominal organs. Despite
detailed first and second
trimester ultrasound exam-
inations, heart abnormali-
ties are still the most com-
mon congenital defects. As
seen in Fig. 17, the probe is
capable of providing us
with images of the heart
that are comparable with
views seen in the second
trimester. (Fig. 17, 18, 19)

Summary
The high resolution of this
transvaginal probe will pro-
vide amazing opportunities
in first trimester screening
for structural abnormalities.
However, some structures
have a different outline and
echogenicity compared to
images obtained with lower
frequency probes. The nor-
mal appearance of the an-
atomy needs to be studied
before more subtle abnor-
malities can be identified.

Univ.-Lect. Dr. Elisabeth KRAMPL
Dr. Bence CSAPO
General Hospital - University Clinics
Vienna
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Figures 1 and 2:
In a sagittal section, observations
can be made regarding the size of
the fetus and its proportions. The
basic anatomy is clearly seen with
clear imaging of both thoracic and
abdominal organs, lungs, liver,
bowels, bladder and the facial
profile.

Figures 3a and 3b:
The fetal head, brain, nuchal
translucency and the nasal bone
can be examined. However, it is
extremely difficult to obtain an
exact midsagittal section due to
the limited range of movements
that are possible with the vaginal
probe compared to a transabdo-
minal probe. Figures 3a and 3b
show how close a slightly parasa-
gittal section through the choroid
plexus (Fig. 3a) and a midsagittal
section through the third ven-
tricle of the brain are (Fig. 3b).

Figure 4:
A case with increased nuchal trans-
lucency measurement. Typical
septations are demonstrated in
the subcutis running in a radial
fashion between the skin and the
deeper fascia layers.

Figures 5 and 6:
The high-resolution probe de-
monstrated that the same kind
of septations are present in the
subcutaneous fluid collection a-
round the trunk .

Figures 7 and 8:
At a CRL of 23mm (8 weeks and
5 days), the developing pontine
flexure of the brain with the
cranially positioned mesen-
cephalon is well defined.

Figure 9:
12 weeks of gestation: ossifica-
tion of the skull, the two hem-
ispheres and the choroids plexus
with irregular posterior contour
and small cysts can be seen.

Figure 10:
Developing 3rd and 4th ventricles
in the 11th week.

Figure 11:
Thalami, cerebral pedunculi and
the cerebellum at 12 weeks of
gestation.

Figure 12 and 13:
Case of acrania, where the bones
of the neurocranium failed to de-
velop, disrupting the development
of the brain. This fetus also de-
monstrated facial defects, with
otherwise normal somatic devel-
opment.

Figure 14:
Hand buds in the 8th week

Figure 17:
Images of the fetal thorax at 12
weeks with the normal relation of
the lungs and the heart. The 4-
chamber view of the heart is seen
with the intact septum, the equal-
sized chambers and the normal
offset of the atrioventricular val-
ves.

Figures 18 and 19:
The fetal kidneys appear more
echogenic than in mid-trimester,
and can be delineated at 11 weeks
(Fig. 18), and are highly visible at
12 weeks (Fig. 19).

Picture from Prentice Hall -cwx.prenticehall.com
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Digital ultrasound
acquisition and especially
storage has profoundly
changed the way we per-
form echocardiography. In
1996, the first System Five
arrived at the Department
of Clinical Physiology in
Linköping. We had previous
experience with digital ul-
trasound for stress echo
(Vingmed 800C) and even

earlier from
connecting a

Macintosh com-
puter to a CFM 750

to transfer image loops
for analysis in the Vingmed
EchoDisp software.

However, the pressure to
acquire digital technology
came from the need to
speed up our clinical work,
saving digital loops for
more rapid review and also
having quicker access to
earlier studies, without the

time-consuming review of
video tapes.

The first pitch for digital
storage was made in 1998,
but it wasn’t until 2000 that
the first image server was
operational.

Early on, we realized the
need to look for a solution
that would incorporate
echo machines at the two
other hospitals in the coun-
ty of Östergötland. Patients
were frequently transferred
between hospitals in the
county and a common da-
tabase became necessary
just as we were implement-
ing a county-based EKG
database. Not having the
server in the local hospital
required considerable trust
from the other hospitals
along with our cooperation

in order to provide com-
mitted service to all users.
In addition, we wanted to
store vascular studies in a
similar way, also from ul-
trasound equipment using
the DICOM standard.

Fortunately, GE had a de-
velopment project to ac-
commodate DICOM images
in addition to the GE Raw
Data. This allowed us to
begin storing data from
other vendors’ equipment
in 2001. Since we are a
tertiary care hospital, it also
became necessary for us to
be able to receive images
for consultation and for
early decisions on treat-
ment options for patients
being treated as far as 250
km away.

With the ImageVault Server,

we had a DICOM-based
solution that could store
cardiovascular ultrasound
for 440,000 people as well
as receive review requests
from 6 hospitals serving
570,000 people. As of now,
we have 49,000 studies and
3.7 terabits of images in the
database.

We also discussed the final
storage of the ultrasound
images in the PACS with the
PACS provider at Linköping
University Hospital, but we
found it to be more ad-
vantageous to have the
long-term storage in the
ImageVault set-up.

The web browser func-
tionality provided in the
ImageVault server allows
images to be displayed on
the internal web server and

has proven to be a very
useful productivity tool.
As with all network-based
solutions, we had occa-
sional issues at the outset
due to heavy network
traffic over switches, rout-
ers and servers.

Today we are extremely
satisfied with digital data
storage and management,
with the ability to respond
to requests for second o-
pinions from cooperating
hospitals and with all of the
advanced post-processing
functions of the EchoPAC
PC workstations enabled by
the Raw-Data concept. It
has significantly improved
workflow and productivity
in our echo department.

Jan ENGVALL, MD, PhD
Linköping University Hospital,
Sweden

Quantifying left ventricu-
lar volumes
Echocardiography is reach-
ing new dimensions with
Real-time 4D imaging and
quantification.
Now EchoPAC™ Dimension
gives users the ability to
quantify volume informa-
tion, increasing their clinical
confidence by providing clin-
ically relevant information
for routine patients. Using
the exceptional real-time
full volume image quality
produced by Vivid™ 7 Di-
mension, the 4D LV volume
tailored package from
TomTec Imaging Systems
can provide a full assess-

ment of the left ventricle,
free of geometric assump-
tions and shape, in less

than a minute. 4D LV vol-
ume features advanced
volume finding algorithms
for an easy, fast, accurate
and highly reproducible
functional analysis of the
left ventricle.

4D LV volume rendering
4D LV volume tracks the
endo-cardial border of the
ventricle in three dimen-
sions, thus providing a mo-
del that represents the true
geometry of the ventricle
instead of relying on shape
assumptions. Stroke Vol-
ume and Ejection Fraction
are derived from those
measurements with higher
accuracy than 2D methods
allow.
Using a 16-segment model,
a subdivision of the ven-
tricle is performed for re-
gional volumetric analysis.
Not only can resting trans-
thoracic information be an-
alyzed, but stress echo da-
tasets can be analyzed as
well from
the Vivid 7
Dimension.

4D LV
volume
analysis:
The follow-
ing global
and region-
al measurements are
derived:
EDV - End Diastolic Volume

ESV - End Systolic Volume
SV - Stroke Volume
EF - Ejection Fraction

Prof. A. FRANKE, Aachen,
Germany: “The LV-Volume
tool is quick, robust and
intuitive, also for non ex-
perienced users. The way
from EchoPAC to the 4D
LV function tool works
good. We will use it for
patients with reduced
LV function, wall motion
abnormalities or asyn-
chrony.
It has a good chance to
become a routine tool for
these cases, because the
controlled 4D acquisition
with V7 is relatively easy.
The result, reliable vol-

umes and
the SDI (Sys-
tolic Dysyn-
chrony Index),
are worth
additional 3
minutes over-
all  t ime
(transfer from
EchoPAC to

4D LV-Volume, plus time
for the LV function assess-
ment itself.”

Easy, Fast and Accurate Assessments

4D Left Ventricle Volume
Due to the high demand

for clinical ultrasound
images for internet web-
sites, practice marketing,
presentations or educa-
tional purposes, GE Health-
care offers a cardio image
gallery on the Internet.
Under the URL:
www.vividlibrary.com ,
cardiologists are able to
register completely free of
charge in order to down-
load ultrasound images
for their personal needs.
Currently, the database
contains over 250 clinical
cardiovascular ultrasound
images with normal and
pathological cases of
2D, Color Doppler, Tissue

Doppler or Strain Rate
Imaging and finally 4D
and 4D Color Imaging for
the entire VIVID ultrasound
system family.

In the folder "V7 Dimen-
sion", technical animations
are also available demon-
strating Bi-plane Imaging,
Tri-plane Imaging, 4D Ren-
dering, 4D Volume Color,
and 6- and 9-Slice Imaging.
All images can be down-
loaded in various formats
such as JPEG, MPEG, AVI
and even Raw-Data, so
don't hesitate to visit
www.vividlibrary.com and
get your free access pass-
word within 24 hours.
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Free Access to
Cardio Image Gallery

www.VIVIDLibrary.com

Digital Ultrasound Network
in a Mixed Environment
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Overview
Automated Function Imag-
ing (AFI) provides a clinical
decision support tool for
assessing left ventricular
function at rest. When left
ventricular function can be
visualized, yet assessment
is questionable, AFI uses
computerized quantitative
assessment to highlight
potential wall motion ab-
normalities. AFI can also
potentially be used to dif-
ferentiate disease from
non-disease segments and
to learn more about the
various strain patterns
indicative of specific
disease types.
The computerized assess-
ment presents the data in
four different modes: a pa-
rametric image, an anato-
mical M-Mode, a strain
graph and bull’s-eye dis-
play. The AFI algorithm
non-invasively tracks and
analyzes peak systolic
strain based on 2D strain.

In addition to providing clin-
ical decision support, AFI
also decreases LV function

assessment variability and
streamlines workflow while
improving laboratory quali-
ty assurance. The clinician
selects the views to acti-
vate the algorithm, marks
aortic valve closure timing
critical to accuracy, and
then anchors three points
inside the myocardial tis-
sue. The algorithm differen-
tiates tissue from blood
space to improve accuracy
when defining the region of
interest.
The three-click method min-
imizes variability poten-
tially created in a manual
tracing process. Two points
placed at the base along
the mitral valve annulus
and one at the apex trigger
the automated process.
The clinicians can override
the processed image
results at any time. AFI is
available on Vivid 7
Dimension and EchoPAC
with Breakthrough 2006. It
can process and analyze
data acquired on any GE
Vivid product that meets
the algorithm’s minimum
requirements.

How AFI Works
The algorithm tracks the
percent of wall lengthening
and shortening in a set of
three longitudinal 2D-image
planes (apical long, two
chamber and four cham-
ber) and displays the results
for each plane. It then com-
bines the results of all three
planes in a single bull’s-eye
summary, which presents
the analysis for each seg-
ment along with a global
peak systolic value for the
left ventricle.
Similar in concept to MRI
tagging, AFI objectively an-
alyzes myocardial motion
by tracking features (“nat-

ural acoustic tags”) in the
ultrasonic image in two di-
mensions (see Figure 1). AFI
could potentially be used
to differentiate disease from
non-disease segments and
to learn more about the
various strain patterns in-
dicative of specific disease
types. AFI is not a border
detection program.

Fig. 1: Motion and velocities
are analyzed by calculating
frame-to-frame changes
using “natural acoustic tag-
ging”. New features (orange
circles) keep coming into
the image as old ones
(yellow circles) fade away.

Integrating into Clinical
Practice
AFI is easily integrated in
routine clinical practice.
The following steps require
little time to become profi-
cient.

Vivid 7 Dimension AFI
Acquisition
� Acquire APLAX, A4-C and

A2-C and store. Acquiring
all views at the same
time will assure similar
heart rate.

Vivid 7 Dimension
and EchoPAC Analysis
Measurement:
� Load APLAX view, press

Measure and select AFI
folder. Then define APLAX
view.
� Define ROI by following

instructions on screen.

� Assess tracking, then
press Approve.

� Adjust AVC closure by
preferred method.

� Repeat the define and
assess process for A4C
and A2C.

Analysis:
� Press bull’s-eye display

key and Lower Panel
Assign key. Then press
Store.

Clinical Case Study / Evaluating Cardiomyopathy Correlating AFI with MRI

This patient had an MRI study show-
ing diffuse scar with a regionally
viable area that localized very well
on the AFI strain bull’s-eye.

Optimization tip:
Acquire all three apical views se-
quentially to get similar heart rate.
The algorithm accepts 40-70 frames
per second with or without dual
focus.

Display of the 2D parametric image,
anatomical m-mode, strain graph and
bull‘s-eye for each plane helps the
clinician build knowledge of the pa-
tient’s heart before the three planes
are combined for the final result.

Workflow tip:
The bull’s-eye button is active when
all three apical views are analyzed.

The patient has non-
ischemic cardiomyopathy
with global hypokinesis
and akinesis on MRI. AFI
displays viable tissue in
the lateral wall.

Optimization tip:
AVC, which is critical to the
accuracy of results, can be
set by the user before AFI
processing and adjusted
after processing.

Workflow tip:
To adjust AVC once it is de-
fined and confirmed:
1. Use the AVC rotary on

the scanner
2. Move cursor AVC marker

on the EPPC

The contrast-enhanced
MRI in the short axis
shows an extensive trans-
mural scar with relative
preservation of the later-
al wall.

Workflow tip:
Store the quad screen to
the clipboard for docu-
mentation and use later in
the report.

Clinical Case Study / Evaluating Myocarditis

The bull’s-eye parametric
image of the peak systolic
deformation (strain) is from
a patient with myocarditis.

The left image was taken at
the onset of the disease.
The right image is after
recovery.

Quick tip:
A full set of data is stored
to the worksheet when
storing bull’s-eye. Myocarditis Recovery

From Research to Clinical Routine
Automated Function Imaging (AFI)

Time (sequential frames)

AFI MRI
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Ultrasonography is an
operator-dependent imag-
ing modality, with the qual-
ity of the final image depen-
dent in part on the manual
skills of the operator per-
forming the ultrasound ex-
amination. This inherent
limitation of ultrasonogra-
phy has resulted in lack of
consistency, standardiza-
tion and reproducibility of
images especially when
compared to other imaging
modalities, such as com-
puted tomography and
magnetic resonance imag-
ing. In obstetrical ultrasono-
graphy, the limitation of the
technology is compounded
by a constantly moving tar-
get; the fetus, which adds a
technical difficulty to the ex-
amination. Several studies
have documented that the
efficacy of obstetrical ultra-
sonography, is dependent
on the expertise of the oper-
ator and a significant dif-
ference has been reported
between tertiary and non-
tertiary centers in the de-
tection of fetal abnormali-
ties (1, 2).

Furthermore, for anatomi-
cally complex organs, such
as the fetal heart, popula-
tion-based studies have
shown poor detection of
abnormalities (1-4). In a re-
cently published study on
the detection of congenital

heart disease in a non-
selected population, less
than half of major cardiac
malformations were detect-

ed prenatally and the ex-
perience of the operator had
a significant impact on the
prenatal detection rate of
congenital heart disease (4).

The introduction of volume
sonography (3-dimensional
[3D] sonography) to obstet-
rical imaging provided an
advance in imaging tech-
nology. With 3D ultrasono-
graphy a volume of a tar-
get anatomic region, which
contains an infinite number
of planes, can be acquired.
Such volume can be dis-
played in 3 orthogonal 2D
planes representing the
sagittal, transverse and co-
ronal planes of a reference

2D image within the volume.
Using various rotations
along the X, Y, and Z ana-
tomic axes, the operator

has the abi-
lity to dis-
play any re-

constructed 2D plane with-
in the volume. Despite
these obvious advances
afforded by 3D ultrasono-
graphy, the acquisition,
display and manipulation of
3D volumes is a technique
that requires a substantial
learning curve.
In obstetrical ultrasono-
graphy, the variable posi-
tion of the fetus within the
uterus further adds to this
technical difficulty and
limits its clinical applicabili-
ty especially as it involves
complex anatomic struc-
tures such as the fetal
heart.
The ability to automate the
retrieval of 2D diagnostic

planes out of a 3D volume
has significant advantages
in clinical practice. This ap-
plication, which is made

available by the advances
in 3D ultrasonography, has
the potential to allow for an
automated display out of a

volume of all the 2D planes
that are required for a com-
plete anatomic evaluation of
the target organ within the

acquired volume.
Furthermore, the automat-
ed retrieval of planes out of
a 3D volume results in a
more standardized display
of anatomic 2D planes and
reduces the operator de-
pendency and technical
difficulty of obstetrical 2D
sonography.
This approach, when ap-
plied to the fetal heart, is
based on the determination
of the spatial relationships
of the various diagnostic
planes (left ventricular out-
flow tracts, right ventricular
outflow tracts, stomach,
others) to the four-chamber
view plane within a volume
of the fetal chest. The con-
sistency in the relationships
between the diagnostic

planes and the four-cham-
ber view plane in the sec-
ond trimester of pregnancy
allowed us to write a soft-

ware, termed Volume
Computer Aided Diagnosis
(VCAD), which automatically
displays the 2D diagnostic
planes out of a 3D volume
acquired at the level of the
four-chamber view of the
fetal heart. The addition of
Tomographic Ultrasound
Imaging to VCAD improves
software performance as it
minimizes the inherent va-
riability between fetuses.
Figures 1-4 illustrate the
VCAD software.

The advancing 3D technol-
ogy, will allow for an en-
hanced reliability and ease
of use of the VCAD software
in the near future. By stand-
ardizing the approach to
image acquisition and dis-
play and by substantially
reducing the possibility of
human error and reducing
scan time, VCAD will im-
prove the diagnostic acu-
men of ultrasound imaging
and thus prove advanta-
geous to clinical practice.

Alfred ABUHAMAD, MD.
Professor and Chairman, Depart-
ment of Obstetrics & Gynecology
Eastern Virginia Medical School

List of References on page 6.

Figure 3: VCAD applied at cardiac 2 level which best
shows the right ventricular outflow tract. Note that
the pulmonary artery (PA) is clearly seen in 3 planes
(labeled) and the 3-vessel (3V) view is seen in one
plane (labeled).

The responsibility carried
by physicians in their every-
day practice in making diag-
nostic decisions is unpar-
alleled because there is
nothing more important
than human life. As far as
possible, GE tries to help
you by sharing at least part
of this responsibility. All of
our teams are committed

to continuous improvement
for the benefit of both pa-
tients and physicians, be-
cause in the end, all of us
are, or can be patients ...
All of this, what was, is and
will be happening within our
industry would not be pos-
sible without close collabo-
ration with you, the medical
professional. Thank you for

sharing your ideas, provid-
ing constructive criticism
when needed, and constant-
ly driving us to improve.

It's just the beginning
Excitement is the first word
that comes to my mind
when I think of medical tech-
nology. Not only because
we currently provide the

latest innovations in ultra-
sound available on market
today, but also because this
is just the beginning of our
journey. By setting up ap-
plication-focused research
groups (Voluson line for Ob/
Gyn, Vivid line for Cardiolo-
gy, LOGIQ line for Radiology)
we have been able to in-
crease the speed and the

effectiveness of solutions in-
troduced to the market. As
a technology provider ca-
pable of making Volume Ul-
trasound available across
all platforms, this marks the
very beginning of our collec-
tive journey of diagnostic
discovery with medical pro-
fessionals like you. When I
look toward the future, I am

convinced that we are just
starting to discover what in-
formation can do, and what
acquired ultrasound volume
is capable of delivering.
Within the next few years,
Volume Ultrasound will
become a standard part of
routine examinations in
every field of application. At
the same time, technology
will allow us to provide you
with more powerful ultra-
sound diagnostic tools in a
much smaller “box” than
just a few years ago. With
new ultrasound capabilities
and smaller size, ultrasound
systems may become the
stethoscopes of the future.
How is it possible not to be
excited about all of this!?!
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The Time has Come for its Clinical Application

Volume Computer Aided Diagnosis
(VCAD) in Obstetrical Sonography

The Future is just Beginning –
Exciting Developments
in Ultrasound Technology

Comment by Pierre RADZIKOWSKI, Marketing Manager GE Healthcare Ultrasound Europe, Middle East & Africa

ultrasoundpost NEWS and FACTS 2006 / 3rd edition

Figure 4: VCAD applied at cardiac 3 level which best
shows the stomach at the level of the abdominal
circumference. Note that the stomach (STMK) is
clearly seen in 4 planes (labeled).

Figure 1.  3D volume of fetal chest acquired at the
level of the four-chamber view at 18 weeks
gestation. The volume is initially standardized in
plane A, by rotating along the Z axis until the spine is
at 6 o'clock (thick arrow) and by placing the
reference point on the ventricular septum at the
insertion of the tricuspid valve (thin arrow).

Figure 2: VCAD applied at cardiac 1 level which best
shows the left ventricular outflow tract. Note that
the aorta (AO) is clearly seen in 5 planes (labeled).



Completing its Lunar
BMD portfolio of excellence
in the performance seg-
ment, GE Healthcare
proudly introduces the new
Lunar Prodigy Primo™ sys-
tem. Built on the foun-
dation of the industry gold
standard Lunar Prodigy,
proven to be the most pre-
cise method for bone den-
sity diagnosis and fracture
risk assessment, the Lunar
Prodigy Primo™ offers the
breakthrough of direct dig-
ital narrow-angle fan-beam
technology, including best
precision and accuracy, in a
redesigned and stream-
lined package to meet the
needs of everyday clinical
practice.
“We are incredibly proud
of our technology’s role
in the important fight
against osteoporosis,” said
Jennie Hanson, president

of GE Healthcare‘s Lunar
BMD business. “With the
Lunar Prodigy Primo™, we
can now take BMD to a
broader spectrum of clini-
cians to help detect BMD
issues earlier, diagnose
more precisely and make
better treatment deci-
sions.”
At the heart of the Lunar
Prodigy Primo™ are the re-
volutionary enCORExpress
and OneScan easy opera-
tion techniques and the
breakthrough digital nar-
row-angle fan-beam tech-
nology. This enables easy
yet confident operation for
bone specialists:
� Perform a BMD exam on

AP Spine and DualFemur
in six clicks, from meas-
urement to final results.
� OneScan helps to perform

a BMD exam in about
three minutes, with as

few key strokes and as
little patient positioning
as possible, without
compromising precision
or accuracy.
� TruView eliminates the

inherent magnification
and distortion effects of
wide-angle fan-beam
densitometry.
� Direct-Digital technology

delivers high-resolution

and rapid imaging in sec-
onds, at a fraction of
the dose of scintillating
detector fan-beam tech-
nologies.

With the Lunar Prodigy
Primo™ GE Healthcare con-
tinues its leadership and
commitment in developing
the world’s most precise
DXA measurement equip-
ment.
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Learn.
Network. Share.
A global network for Voluson® ultrasound users.

VolusonClub.

Join the VolusonClub and enjoy these benefits available
only to members:

� Be first to learn about new Voluson products
and software upgrades

� Learn about best practices in
Voluson ultrasound from
specialists around the
globe

� Discuss and exchange
ideas with Voluson
users worldwide

� Learn about the latest
ultrasound techniques
and receive special
offers from GE

All this and much more awaits you –
including special benefits available
only in your region. Keep up to date
by visiting www.volusonclub.net.
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