2007 / 4th edition No. 19

Al

Ultrasonography
and Regional

D

ey

technical development and medical research -
NEWS and FACTS.

Mobile Mensana
Health
one year later

www.gehealthcare.com

ultrasound

Contrast-Enhanced
\Volume
Ultrasound

A New Concep

The use of ultrasound
as an aid for the accurate
placement of local anes-
thetics is gaining in popu-
larity for regional anesthe-
sia over conventional land-
mark-based  techniques
and neurostimulation both
in adults and in children.
Ultrasonography  allows
non-invasive real-time im-
aging of the relevant ana-
tomical structures while
the needle is placed under
direct vision. The superiori-
ty of ultrasonography-
guided block techniques to
blind techniques relying on
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Dear Readers,

All the developments just

like the Ultrasound Post,
the International Academy
of  Medical  Ultrasound
and our online platforms
VolusonClub and VividClub,
which have been, currently
are and will be happening,
within our industry would

subtle sensations, which
may be unreliable even in
experienced  hands, s
clear.

Furthermore, imaging gui-
dance for nerve localizat-
ion holds the promise of
improving block success
and  decreasing compli-
cations. Although it has
not yet been sufficiently
described empirically, ul-
trasonographic  guidance
for a broad spectrum of
regional anesthetic tech-
niques results in safe and
effective blocks.
Nonetheless, recent publi-

not be possible without
close collaboration  with
you, our customer.

By setting up applications
focused on research groups
- the Voluson line for Ob/
Gyn, the Vivid line for cardio-
logy, the LOGIQ line for Gen-
eral Imaging - GE Healthcare
Clinical Systems Ultrasound
has increased the speed
and the effectiveness of the
solutions it brings to mar-
ket. All of our teams are
committed to continuous
improvement, for the be-
nefit of both the patient and
physician, because in the
end, all of us are or can be
patients...

Our aim is to build a rela-
tionship between you and
ourselves, a relationship

cations have illustrated the
use of ultrasonography for
epidural blocks and peri-
pheral blocks. The initial
results have encouraged
scientific study groups to
increase their efforts to de-
velop new ultrasound-guid-
ed regional techniques.
However, despite its rapid-
ly increasing popularity,
ultrasound guidance requi-
res additional training and
good manual skills.

Appropriate education in
ultrasonographically  gui-
ded regional anesthetic
techniques is one of the

which is based on a real
partnership; we aim to go
beyond a supplier - cus-
tomer relationship. The key-
word here is communicat-
ion.

Five years ago, we intro-
duced the Ultrasound Post.
The purpose of this is to
keep you informed about
the latest innovations in the
world of ultrasound. We
founded the Internatio-nal
Academy of Medical Ul-
trasound with its first office
in Vienna, today known as
VISUS, with locations all
over Europe.

Thanks to the rapid devel-
opment of computer tech-
nology, we have been able
to implement practical real-
life online tools, pushing

locks:

major limitations of
the method.

Currently, there is a
severe lack of speci-
alists in the field, and
only a very few cen-
ters worldwide have
introduced the tech-
nique into their dai-
ly clinical practice.
The first step in ed-
ucation should be
an intensive theore-
tical training in ana-
tomy and in the phy-
sics underlying ultra-
sonography. The second
step is intensive ultrasono-

communication to the next
level. GE's customer com-
munities  include:  the
VolusonClub for obstetri-
cians and gynecologists, and
the VividClub for echocar-
diologists. Ultrasound users
can benefit greatly from
various  clinically-focused
offers, and they are able to
exchange and share experi-
ences and to discuss rele-
vant topics with colleagues
from all over the world. But
as you know, partnership is
not a one-way street. This
means that our communi-
cation tools are just as
good as they are useful to
you and attract you to use
them..

We appreciate feedback
from you for improving and

post

Pancreatic
Application of
VVolume Ultrasound

LOGIQ e. Peroneal and tibial nerves using the 12L-RS transducer
featuring CrossXBeam and Coded Harmonic Imaging

graphic training. Wherever
an ultrasound machine is

enhancing our communi-
cation tools. If you would
like to share your ideas on
how to make our partner-
ship more efficient, and
how to increase the com-
munication between you
and ourselves, do not hes-
itate to respond to our
editorial contact address:
gepost@med.ge.com.

We are looking forward to
hearing your ideas.

The journey is the reward -

let's go together.

Sincerely yours,

Heinz Gloor

available, this training can
be performed. Specialized
workshops including theory,
practical needle guidance
techniques, and intensive
discussion of all topics in the
field are useful during the
initial education process.
Finally, ultrasonography has
many applications in clinical
anesthesia, particularly in
the area of compact port-
able units which are al-
ready currently available
with many of the sophisti-
cated features. Indeed,
with appropriate probes,
vascular imaging, echocar-
diography, and nerve imag-
ing can be performed with
the same unit. Compound
imaging is an advanced
feature in some of the cart-
based units.

Prof. Claude Ecoffey, MD
Anesthesia and Intensive Care
Department Hopital de

Pontchaillou,
Université de Rennes 1, France

www.gehealthcare.

com
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Mobile Mensana Health

Facility for Body Composi

one year later

October 2006 the Men-
sana-MCSBR centre took its
ambitious mission to treat,
optimize and prevent to the
next level with the Mobile
Mensana Health Facility.
Together with Ultrasound

focusing on awareness and
scientific publication.

What is the role of the Mo-
bile Mensana Health Facil-
ity in this concept?

Most  people including

What would be the key
success factor at Mensa-
na-MCSBR?

Without any doubt the main
driver is the successful co-
operation between experi-
enced people from multiple

one is exposed to. With its
gold standard precision in
a three-compartment body
composition model [ie. bone,
fat and lean mass], DXA is
one of our key instruments.
The DXA device in our hos-

- Targeted physical exer-
cise, adjustment of nutri-
tional regimen and men-
tal coaching for obese
subjects

- Extension of bone health
assessment with muscu-

tion

technologies as well as a
partner to support vision
0-ary clinicians. Mensana-
MCSBR with its mobile unit
is a wonderful project, and
shares with GE Healthcare
the vision of early health

Post, Stefaan Poriau (MD) | adults, children, seniors and | disciplines, internally as | pital [Lunar Prodigy Pro™] lar mass evaluation in | and detection.
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21/10/2007 Bruges (B)

C. Maes (PhD), S. Poriau
(MD) and E. Cochuyt (PT)

Cardiovascular Week with the
Belgian League of Cardiology

Body Composition scans at
Amateur Tour of Flanders

European Congress on Obesity
(ECO) with GE Healthcare

Cardio/Respiratory testing at
various intensities

World Osteoporosis Day with
industry partners

and Christophe Maes (PhD)
look back to an amazing
first “mobile” year.

FOLLOW-UP INTERVIEW
WITH STEFAAN PORIAU (MD)
OF MENSANA-MCSBR

How would you describe
the first year with the
Mobile Mensana Health
Facility?

Amazing.. and also excit-
ing: At the time we all felt
that expanding our centre
with the mobile unit was
the right step towards real-
izing our vision, but it was
not entirely free of risk. Now
we know it was the right
thing to do: both impact
and feedback are wonder-
ful. Before October 2006 we
would have said “we have a
dream”, now we say “we
realize a dream”.

even athletes too, do not
really know what their
health status is, what risks
their lifestyles or gene pool
bring along and only see a
doctor when it's too late.
With the mobile unit we
are able to effectively raise

well as externally. Mensa-
na-MCSBR offers them the
framework and the tech-
nology, but our great team
does the daily work.

Grateful acknowledge-
ments are also owed to our
various external partners.

is mainly used in our “Treat-
ment” component, whereas
we use the Lunar iDXA™ of
the mobile unit mainly in
the “Optimization” and “Pre-
vention” components.

Portable bone ultrasonome-
try [Lunar Achilles Solo™] is

THE USE OF DENSITOMETRY IN THE MENSANA

TREAT+OPTIMIZE+

MODEL

= Healthy balance
= Sustainable
lifestyle

Athletic performance
Future health

our senior population

- Pre-per-post competition
optimization of the re-
gional muscular develop-
ment of our professional
cyclists

Densitometry
Re-imagined.

- Prevention of side-effects

of high performance
sports on bone health
among our female ath-

Bone health conditions
= Nutritional conditions
= Revalidation

Could you portray your
dream?

Our vision is to help all in
achieving optimum full body
metabolic health by means
of “safe sports”. At Mensa-
na-MCSBR  three compo-
nents herein are key: [1]
treatment, in case of medi-
cal conditions; [2] optimiza-
tion, relating to performance
and safeguarding a healthy
future; and [3] prevention,

awareness while offering full
body health evaluation and
follow-up even in the remot-
est places or event-based.
As such the mobile unit is a
valuable complement to our
centre, decisively revolu-
tionizing our concept of clin-
ical care.

Christophe Maes (PhD) on
the use of densitometry in
the Mensana Treat+Opti-
mize+Prevent model

A healthy balance starts
with knowing about the ac-
tual health status of the
body and which risk factors

predominantly deployed as
a complement to DXA, but
also as a first indication in
fracture risk assessment.

Some practical examples
where our medical staff
applies and interprets DXA
measurements:

letes

Lunar Densitometry
Re-imagined

GE Healthcare has pivotal
roles to play in the fields
of Bone Health and Body
Composition, both as a pro-
vider of innovative diag-
nostic tools and imaging

This is imagination at work.

Jef VAN DAM, Director EMEA and
Global Metabolic Health, Lunar
Densitometry

*See also Ultrasound Post no.15 (2006, 4th
edition, p. 4)
Images courtesy of Mensana-MCSBR ©2007
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This article in an excerpt
of an extensive scien-
tific work for GE's White
Paper Collection. If you are
interested in the full
version you can order it
at gepost@med.ge.com
totally free of charge.

LOW Ml CONTRAST-
ENHANCED ULTRASOUND
TECHNIQUES (CEUS)

Coded Phase Inversion (CPI)

Figure 1

and TruAgent Detection (TAD)
Since the second-generation
ultrasound contrast agents
were introduced to the
market, Ultrasound manu-
facturers have also adapted
their software and their
algorithms to the non-line-
ar acoustic effects of these
micro bubbles. A flexible
shell that allows them to
vibrate in response to an
ultrasound pulse, which is
generated with low acous-
tic power, the so-called low
Ml technique, characterizes
these micro-bubbles.

GE Healthcare’s low M,
which are adapted to the
harmonic  properties  of
these new ultrasound con-
trast agents, are called Cod-
ed Phase Inversion (CPI) and
TruAgent Detection (TAD).
Both are based on GE's pro-
prietary Digital Encoded Ul-
trasound Technology, which
is a special digital beam
forming technique.

The Encoding in the trans-
mission phase enables the
creation of a coded pulse
sequence from a single
pulse, transmitted into the
patient body, and decoded
upon reception. This Encod-
ing - Decoding Technique
increases the signal-to-
noise ratio (SNR) by enhanc-
ing weak signals and sup-
pressing unwanted signals.
In CPI two consecutive
short pulse sequences with
inverted phase are trans-
mitted. The Phase Inversion
Technigue removes the lin-
ear tissue fundamental
signal while enhancing the
2nd Harmonic signal from
the contrast bubbles. Each

ultrasoundpost NEWS and FACTS 2007 / 4th edition I

Contrast-Enhanced
rasound

Volume Ult

pulse may contain multiple
frequency components to
achieve stronger bubble
resonance and to increase

the contrast signal strength.
The length of the pulse se-
quence allows an increase
in the energy, delivering im-
proved penetration.

CPI technique improves the
SNR and the Contrast-
Tissue-Ratio (CTR) as well
by intensifying the bubble
nonlinear signal without in-
tensifying the tissue non-
linear signal followed by high
image resolution. CPI pro-
vides very good penetration
with its stronger SNR. TAD
(TruAgent Detection) is the
recent low Ml development
using the CPI. Simultaneous
split screen technique pro-
vides a side-by-side display
of the baseline gray scale
image and the contrast-en-
hanced image in real time.
This important possibility
allows the clinician to obtain
the fundamental image dur-
ing the contrast examination
to keep the studied lesion
in the proper position. Due
to the Digital Encoded Ul-
trasound Technique, adjust-
ing the frequency separate-
ly for the baseline funda-
mental image provides a
perfect ratio between pe-
netration/resolution (Fig. 1).

CLINICAL BENEFITS

3D CEUS may contribute
greatly in characterizing liv-
er lesions and in planning
interventions by exploiting
all three contrast phases.
The major advantage dur-
ing the arterial phase is a
better understanding of the
intra-tumoral vessel archi-
tecture and the number and
branching of its supplying
arteries. During the portal

venous and late phase, the
topographic relation to sur-
rounding vascular struc-
tures can be visualized. It is
a perfect tool for compar-
ative studies especially in
the follow up of tumor pa-
tients after chemotherapy
during all three phases, but
mostly during the portal or
late phase. From 3D tumor
images its volume, shape
and localization can be de-
fined. It thus helps to opti-
mize the planning of abla-
tive procedures.

CLINICAL CASES

DR. WESKOTT, CASE 1

3-D images of a carcinoid
metastasis during the early
arterial phase in segment
IVa, at the diaphragm (2.4 m
SonoVue® bolus, 10ml saline
flush). The supplying arter-
ies are clearly visible (Fig. 2).
The TUI images from the
same tissue volume show
additionally a small rim of
enhanced tumor at the tho-
racic side of the diaphragm
(Fig. 3). This finding was con-
firmed intraoperativly.

PROF. DIETRICH, CASE 3
This 62 year-old male pa-
tient had an incidental find-
ing of a bilateral kidney tu-
mor (right 11 x 10 cm, left 6
X 5,5 cm) with retroperito-
neal (8 x 3 cm) and cervical
lymphadeno-pathy.
CT-guided biopsy of the
right tumor provided ne-
crosis. CEUS showed an al-
most completely necrotic
tumor on the right side,
whereas the main parts of
the left tumor were vascu-
larized. CEUS-guided biop-
sy of the left kidney tumor
was performed from de-
finitive vascularized tissue.
The histological diagnosis
confirmed a papillary renal
cell carcinoma. The 3D
Rendered Image displays
the tumor with vascularity
and non-vascularized ar-
eas. Anti-angiogenic treat-
ment was initiated and
therapeutic response was
observed using TIC Analy-
sis (Time - Intensity - Curve
Analysis). The clinical bene-
fit of the 3D Reconstruction
is the visualization and dif-
ferentiation between the
vascularized and necrotic
tumor areas, which is not

only important for planning
and controlling the ultra-
sound guided biopsy but also
monitoring the therapeutic

Figure 2

Figure 3

Figure 4

Figure 5

response (Fig. 4 and 5).

Dr. Hans Peter WESKOTT, MD
Prof. Christoph Frank DIETRICH, MD
Alexandra ROSSKNECHT,

GE Healthcare

WORLDWIDE
NEWS:

Vivid S6 introduced
in Cologne

Cologne. The German Society
of Cardiology held its annual
autumn meeting Oct 4-6, in
Cologne. 2000 participants
listened to lectures dealing
with the latest proceedings in
cardiology. A hot topic among
doctors was the question, how
to fund scientific work. So the
general motto of this meeting
was “cardiology between in-
novation and budget".
Concerning echocardiography
specialists in this field realized
that tissue Doppler, CRT, Vol-
ume Ultrasound and Compact
Ultrasound systems are still
the top issues discussed
among physicians. GE's new
product in its cardio port-folio,
Vivid S6, which was introduced
at the meeting for the first
time, seems to be the solution
for those physicians and sci-
entists who try to find a com-
promise between price and
performance. Vivid S6 offers
all necessary application to be
the right ultrasound system
not only in hospitals, but also
in scientific labs.

GE succeeded at
ISUOG 2007

The GE Ultrasound team par-
ticipated in the 17th World
Congress of Ultrasound in
Obstetrics and Gynecology
(ISUOG) as the Platinum Plus
sponsor. Over 2000 leading
obstetricians and gynecolo-
gists from around the globe
have participated to the event.
A highlight of the show was
the introduction of GE's Break-
through 2008 on the Voluson
E8 and Voluson 730 product
line.

Additionally to new product
breakthrough presentations,
GE has organized a very
successful lunch symposium.
Three top scientists and
specialist in their fields - Pr. D.
Paladini, Dr. B.Benoit and Pr. A.
Abuhamad - presented to an
audience of 1000 attendees
the clinical applications of
Voluson E8's latest features,
such as SonoAVC - the new
volume calculation method,
especially useful in evaluation
of size and volume of follicles
in reproductive medicine, or
assessment of the shape and
size of brain cavities in early
fetal diagnosis.

In parallel to the official ISUOG
program, GE has offered two
full days of educational lec-
tures with live scanning, led by
luminaries such as Pr. G. Pily,
Pr. R. Chaoui, Dr. G. DeVore,
Dr. N. Fenning.

www.gehealthcare.com
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This article in an excerpt
of an extensive scien-
tific work for GE's White
Paper Collection. If you are
interested in the full
version you can order it
at gepost@med.ge.com
totally free of charge.

Pancreatic Applications of
Volume Ultrasound Imaging

Volume Ultrasound imag-
ing (VUI) is a relatively new
technology based on the
acquisition of volume data-
sets of anatomical struc-
tures. Volume Ultrasound
has been changed by the
introduction of automated
3D sweep acquisitions.

Automated VUI allows over-
coming the low reproduc-
ibility of the previous vol-
ume freehand sweep acqui-
sition, introducing higher
standards, accuracy of
data and lower scanning
times. More in general,
automated Volume Ultra-
sound Imaging introduced
in the field of ultrasound
the extremely important
concept of reproducibility

;:amqw
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Fig. 1: Tomographic Ultrasound Imaging (TUI). Unre-
sectable pancreatic tumour: the sagittal planes show that
the tumour (asterisk) is located in the uncinate process of
the pancreas with infiltration of the superior mesenteric
vein and artery.

Fig. 2: Volume Rendering. Mucinous cystic pancreatic
neoplasm: the volume reconstruction of the lesion is cut
in the middle thus providing a perfect representation of
the intralesional architecture.

Fig. 3. Volume Rendering. Mucinous cystic pancreatic neo-
plasm: the volume reconstruction of the lesion is cut in
the middle thus providing a perfect representation of the
intralesional septa (arrow) related to the enhancement
shown during the contrast-enhanced examination (CEUS).

thanks to the possibility of
a standardized and objec-
tive acquisition during the
study.

VOLUME ULTRASOUND
FEATURES:

Tomographic Ultrasound
Imaging (TUI)

TUlis a feature that enables
the user to reslice the ac-
quired volume dataset in
multiple parallel slices in
a selected plane, looking
like a CT or MRI. Number of
slices (up to 9 at the same
time), distance between
slices (from a minimum of
0,5 mm), relative position-
ing within the volume data-
set and axis rotations are
fully user selectable, in or-
der to obtain the best visu-
alization of the region of
interest.

This  representation can
result in particularly useful
e-valuation of pancreatic
masses relationship with
adjacent structures in dif-

ferent planes (axial, coronal,
sagittal, oblique). The use of
this Visualisation Mode is re-
commended to better eval-
uate the perilesional vessels.
Judgement of resectability
(Fig. 1) or vascular infiltration
of the pancreatic masses
can be improved, obtaining
images more objective on
the vascular infiltration and
more detailed on the ex-
tension of vascular infiltra-
tion (Fig. 2), which is inform-
ation that is useful to the
surgeon. This evaluation
could help decide the best
patient management.

Volume Rendering

This representation allows
the volumetric visualization
of pancreatic pathology. It
can be useful for a better
representation of pancreatic
masses and their relation-
ship with adjacent vessels
(Fig. 3). It can also be pos-
sible to fly through struc-

tures if completely included
in the volumetric acquisi-
tion, for instance; this is the
case of the main pancreat-
ic duct providing an ultra-
sound “virtual wirsungosco-
phy”. This Visualisation
Mode could be useful to
better depict the scenario
to surgeons as in the case
of this complicated intrale-
sional architecture (Fig.2)

3D Static and Contrast-
Enhanced Ultrasound

The volume acquisition
could be also performed
during a second-genera-
tion micro-bubbles contrast
medium injection. The ad-
vantage of 3D Static CEUS
Imaging derives from the
possibility of an accurate
and objective re-evaluation
of the dynamic study from
a second operator by using
the Volume Review applica-
tion. The contrast-enhanced
volume acquisition can be

also visualized by using all
the previous discussed ap-
plications (VR, TUI, ROI,
Rendering Mode, Sectional
Planes, VOCAL) in order to
obtain more accurate in-
formation to characterize
solid and cystic pancreatic
masses (Fig. 3). This tool
could help decide the best
lesion treatment, such as
resection for potentially
malignant lesions (i.e. muci-
nous cystic neoplasm).
Furthermore, the VOCAL
quantification capabilities
enable a precise monitor-
ing of the liver metastasis
under treatments.

CONCLUSION

Thanks to the full package
of reported capabilities, Vol-
ume Ultrasound of abdom-
inal organs, in particular if
focused on the pancreas,
faces a new step further to
the well established CT and
MRI permitting comparison
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with multiplanar informa-
tion of all these techniques,
thus improving the pancre-
atic lesions work-up.
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