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advances in pediatric imaging
The need for easily operated ultrasound devices that produce high  
quality images is common across all radiological specialties. But the  
diagnosis and monitoring of children using ultrasound comes with its  
own unique challenges. 

ulTraFasT IMaGING FOr pedIaTrICs
Two recently developed ultrafast imaging applica-
tions using ultrasound are addressing the challenges 
of examining pediatric cases. Each has demonstrated 
certain advantages in a variety of indications. 

ShearWave Elastography (SWE) has been shown to 
have clinical benefits for the measurement of hepatic 
liver fibrosis, evaluation of thyroid nodules, and  
differentiation in breast imaging, 

 UltraFast Doppler combines two modes of Dop-
pler imaging in one, to give a faster and more accu-
rate visualization of blood flow across a broader region  
of interest. 

These applications can help overcome the specific 
difficulties associated with pediatric imaging.

Children’s organs and vessels are more superficial 
than those in adult patients. Theoretically this should 
make them easier to image, but their small size often 
cancels out any such advantage. In addition, thin inter-
costal spaces further complicate the imaging process.

Other challenges with pediatric cases are associated 
with do not only with the patient’s ability to comply 
with the conditions needed for the actual carrying 
out of the ultrasound scan but also with the patient’s 
comfort. Younger patients are not only less likely to be 
able to hold their breath (a necessity for conventional 
abdominal ultrasound exams) but also are far more 
likely to disrupt an exam with movements, especially 
if they are in pain. 

Technology that can help to minimize such prob-
lems can lead to improvement in diagnosis as well as a 
reduction in the number of unnecessary interventions. 
Thus, from the pediatric patient’s point of view a better 
overall experience can be obtained during the examina-
tion and,  more complete information can be generated 
for the physician.

a New plaTFOrM
The technological platform that supports these new 
ultrafast imaging applications was originally developed 
in the videogame industry. One ultrasound system 

has capitalized on such technology, known as ultrafast 
imaging which involves the parallel processing and 
graphical processing units (GPU) that are responsible 
for the detailed displays of today’s computer and cell 
phone games. Thanks to the incorporation of this tech-
nology, ultrafast imaging can acquire information 200 
times faster than conventional ultrasound imaging

In practice this technology has led to the develop-
ment of new imaging capabilities such as ShearWave™ 
Elastography (SWE) and UltraFast™ Doppler which 
enable physicians to gather more clinical information 
and so make better diagnostic decisions. These sys-
tems are available commercially (Supersonic Imagine,  
Aix-en-Provence, France) 

shearwave elasTOGraphy 
Conventional elastography methods depend on com-
pression to yield a displacement measurement; images 
are derived from the displaced tissue during com-
pression. ShearWave Elastography, on the other hand, 
requires no compression of the tissue (and so is less 
susceptible to variability caused for example by user 
inexperience). In ShearWave Elastography the veloc-
ity of shear waves is measured as they move through 
the tissue. Because shear waves move at a speed of 
1 to 10 meters per second, high-speed acquisition 
through UltraFast imaging is crucial for capturing their 
movement, calculating their velocity and displaying a  
real-time, color-coded image of tissue stiffness. 

The advantages of this approach to elastography are 
especially significant in cases of low grade fibrosis—
when the disease is in its earliest stages. Early identi-
fication of liver fibrosis in children is crucial for the 
prompt and appropriate treatment of the disease. The 
system can also help monitor evolving liver injuries, 
including liver grafts. 

Finally, ShearWave Elastography can be used to opti-
mize indications for biopsy. Since biopsies are invasive 
procedures with a risk of serious complications, less 
frequent and more strategic use will also likely improve 
overall pediatric health outcomes.

a New way TO Carry OuT dOppler aNalysIs
The main problems surrounding blood flow analy-
sis with conventional systems are the interruptions 
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that come from switching back and 
forth between two imaging modes 
(Pulse Wave Doppler and Color flow 
imaging) and the resulting trade-off 
between viewing a large area of inter-
est and achieving a high frame rate. 

UltraFast Doppler overcomes both 
of these technical limitations and also 
allows retrospective analysis of flow 
and measurements from multiple loca-
tions. This last function is a key advan-
tage for the pediatric radiologist.

In a typical Doppler exam, much 
of the time is spent shifting between 
imaging with a large field of view and 
detailed quantification of flow in a 
smaller, targeted field. With UltraFast 
Imaging, however, Doppler informa-
tion can now be continuously and 
simultaneously acquired across the 
full image, so the user can adjust blood 
flow analysis in ultrasound to fit his or 
her diagnostic needs. 

Image quality is of course of the 
utmost importance for accurate 
diagnosis. Conventional color Dop-
pler lines are acquired sequentially, 
meaning that the Doppler signals 
inevitably suffer from time lags that 
can reach several hundreds of mil-
liseconds. With an UltraFast imag-
ing platform, Doppler data can now 
be acquired in only three seconds of 
scan time in the region of interest. 
UltraFast Doppler provides all color 
Doppler and Pulsed Wave Doppler 

information instantaneously in a ret-
rospective video clip, thus eliminating 
compromises between frame rate and 
field of view. In fact, UltraFast Dop-
pler features frame rates up to a factor 
of 10 greater than conventional color 
Doppler. In addition, peak velocities 
can be easily located and PW spectra 

can be calculated simultaneously and 
compared at different locations with 
multiple sample volumes in the same 
cardiac cycle. UltraFast Doppler also 
improves image clarity by reducing 
the number of kinetic artifacts seen in 
conventional blood flow analysis. 

More detailed than conventional 
Doppler, UltraFast Doppler may also 
reduce exam time considerably. 

Pediatric exams using the three sec-
ond scan time of UltraFast Doppler can 
reduce the number of unusable or less 
than optimal images caused by patient 
movement and so reduce otherwise 
avoidable follow-up exams. Additionally, 
as UltraFast Doppler enables retrospec-
tive color and PW analysis, the physician 
can carry out the evaluation even when 
the child is no longer present. These 
gains in the speed of a typical exam are 
enormously helpful when working with 
children and also for teaching purposes. 

Early detection is crucial to long-
term health outcomes, yet these early 
stages are often very difficult to detect, 
especially in pediatrics. 

The following case studies under-
score the benefits of ShearWave Elas-
tography in the characterization of the 
early stages of fibrosis and of UltraFast 
Doppler examinations in children. FigUre 1. Case A .  Enlarged appendix with clearly visible thickened mucosa..

FigUre 2.  Case C. UltraFastDoppler image of the kidney of a 2 week old baby
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Case sTudIes
At the Bicêtre Hospital in Paris, which 
is the leading French center for liver 
transplantation in children, the Aix-
plorer system with UltraFast Doppler 
was used to non-invasively identify 
pathologies of the liver, characterize 
the nature of liver lesions, and assess 
patient progress after liver trans-
plantation. The following case stud-
ies demonstrate the usefulness of the 
system with specific pediatric patients.

aCCuraCy
Case A. 12-year-old boy with appen-
dicular syndrome The images acquired 
with a conventional ultrasound system 
showed a thickened appendix, but this 
information was not adequate to make 
a definitive diagnosis of appendicitis. 

The patient was then scanned with 
the Aixplorer, which yielded crystal-
clear abdominal images that provided a 
detailed analysis of the wall [Figure 1]. 

We could determine that the  
thickening was limited to the  
mucosa-related hyperplasia of  
lymphoid follicles. 

Result: The patient was able to 
avoid an unnecessary operation and 
was instead treated with medication.

speed
Case B. 2-year-old boy with a recent 
liver transplantation 

This very boisterous young patient 
required ultrasonography so that we 
could assess the status of his liver after 
transplantation. The difficulty was to get 
him to sit still long enough to get a use-
ful reading and images that would allow 
us to make the evaluation. 

UltraFast Doppler enabled an 
extremely fast recording—three 
seconds total—of the artery and 
the two veins necessary to assess 
their patency and the absence of  
vascular complications. 

Result: Without the UltraFast Dop-
pler application’s superior speed, we 
might not have been able to take accu-
rate readings of this patient’s vessels.

Case C. 2-week-old infant with a renal 
pathology. This patient’s size, distress, 
and age made it of course impossible 

for her to perform apnea, as conven-
tional imaging would require. 

Result: In just three seconds with the 
UltraFast Doppler application, we were 
able to record perfectly the artery and the 
vein for post-examination study [Figure 2] 

CharaCTerIZaTION
Case D. 1-month-old baby with an 
unidentified subcutaneous mass

Conventional Doppler revealed a 
subcutaneous mass with small vessels 
visible within it. To aid characteriza-
tion of those vessels, we used Ultra-
Fast Doppler with DCPI to see those 
vessels more clearly and more quickly. 

Were those spots of color in the 
imaging real vessels or just visual arti-
facts? Reviewing the spectrogram of 
the UltraFast Doppler reading showed 
perfectly that this was in fact an artery; 
the color spots were indeed vessels, and 
as such were helpful for characterizing 
the lesion. 

Result: With the enhanced speed, 
accuracy, and ease of analysis and 
review, we were able to identify the 
mass as a hemangioma.

What do you get with Aixplorer’s
UltraFast™ Platform? INNOVATION.

Aixplorer® is the only ultrasound system that features 
impeccable image quality and two innovative 
technologies: ShearWave™ Elastography (SWE™) 
and UltraFast™ Doppler.

SWE provides real-time local tissue elasticity 
without compression, while UltraFast Doppler 
unites Color Flow Imaging with Pulsed Wave 
Doppler. The result is instantaneous Doppler 
information with multiple sample volumes
and workflow ease.
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