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Using advanced ultrasound technology to 
meet the challenges of pediatric imaging
Located in Heilbronn, Germany, the SLK-Kliniken group com-
prises four individual hospitals and is one of the largest in 
the area. With more than 70.000 patients admitted annu-
ally the SLK-Kliniken group provides all general care as well 
as specialized, state-of-the-art high technology services. The 
perinatal unit clinic has recently installed some new diag-
nostic ultrasound equipment. 

We wanted to find out more about the clinic in general and 
the equipment in particular so we spoke to Prof. P. Ruef, 
MD, director of the Clinic of Pediatrics and Neonatology in 
the SLK-Kliniken hospital group 

Q.  Let’s start at the beginning. Please tell us about  
the clinic. 

Our Clinic of Pediatrics and Neonatology is in fact 
one of the largest pediatric hospitals in Baden-Würt-
temberg, the German Federal state in the south-east 
of Germany. In total there are 114 beds including 19 
intensive care beds. In addition we have a depart-
ment dedicated solely to pediatric surgery. Annually 
we treat more than 15 000 outpatients who come 
from a large geographical area with a total popula-
tion of more than 500 000, centred on the town of 
Heilbronn, which is about halfway between Frankfurt 
and Stuttgart. 

Q.   What about diagnostic imaging? 
We are well equipped to meet the imaging requirements 

that our patient work-load imposes on us, having all the 
principal imaging modalities, such as MRI, CT-scan, X-ray 
and ultrasound available in-house. Of course out of all these 
technologies, for us in pediatrics, ultrasound is a particularly 
useful tool for imaging. Because it is non-invasive and doesn’t 
involve the use of any ionizing radiation, ultrasound is in fact 
the main imaging modality in pediatrics and neonatology.

In the pediatrics clinic of our hospital, the ultrasound 
examination procedures are carried out mainly by the 
pediatricians themselves. We have three ZS3 ultrasound 
systems from the Zonare company. The acquistion 
and maintenance of these systems are gratefully sup-
ported by our foundation Große Hilfe für kleine Helden 
(Big Help for small Heroes).  The systems are used for 
in-hospital patients, intensive care patients as well as 

outpatients — in total we carry out more than 5 000 
ultrasound examinations per year. Despite this high 
work-load, and thanks also to the close co-operation 
with our colleagues in the departments of Radiology, 
Minimally Invasive Therapies and Nuclear medicine, we 
are happy to say that we are able to provide high quality 
diagnostic information on our pediatric patients in a 
minimal time delay. 

Of course, by the very nature of the patients involved, 
pediatric ultrasound has its own particular challenges. 
Pediatric patients cannot hold their breath or stay still, 
which introduces motion artifacts in all imaging modalities. 
Another issue is that the anatomical features we are examin-
ing are by definition small and very finely structured. 

Q.   So how do you meet these challenges?
There are several characteristics of the Zone Sonog-

raphy Technology (ZST), which is at the heart of the 
Zonare ultrasound systems, which help us a lot. Zone 
Sonography effectively eliminates motion artifacts 
since acquisition times are nearly ten times faster than 
those of conventional ultrasound systems — the anal-
ogy is the way high shutter speeds in photographic 
cameras can eliminate blurring caused by motion.  
As mentioned earlier, one of the biggest challenges 
with pediatric imaging is the fact that children con-
stantly move and cannot hold their breath. 

From the point of view of the examiner this aspect has 
several practical advantages. Thus, as a scanning clinician, 
I can still produce images which are higher in quality than 
those generated by conventional ultrasound, even when the 
child is moving a lot. 
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 An additional advantage comes from the close control 
of the Zone Sonography Technology by the system software 
which means that there is continuous “transmission and 
receive” focus of all echo data, so that images are generated 
with complete uniformity at every pixel, from far- to near-
field. In practice this translates into being able to optimize 
the image by taking tissue properties and inter-individual 
variabilities into account during acquisition. This is particu-
larly important in pediatric imaging, in that it eliminates the 
need to manually change focal zones, or to keep tweaking 
buttons to try to optimize the region of interest. Instead, 
ZST automatically provides complete focusing across the 
entire image, thus not only providing improved image qual-
ity but also shortening the examination time, which is good 
for the child and also accelerates the clinic’s overall patient 
throughput and workflow. 

Another significant benefit of ZST is that we have the 
recorded data stored and thus available for retrospec-
tive imaging. So, for example if the original images were 
acquired under the bright lights of a typical NICU, they 
might be too bright for easy interpretation in the dark 
environment of the reading room. The system enables the 
user to retrospectively alter almost all parameters to make 
the best diagnosis possible. 

Q.   You mentioned the challenges of the small size of the 
anatomical structures you are examining 

Yes, the structures in neonates or premature children can 
be very tiny.  For example, structures such as the stomach wall, 
pancreas or brain can be particularly challenging because of 
their size and they require a really high imaging resolution. Such 
small anatomical structures can often be difficult to examine 
with conventional systems. 

In contrast the software-based ZST imaging provides us 
with clinically detailed information even on tiny structures. 
Personally I also use a very high frequency linear probe of 20-5 
MHz. and the combination of this transducer and the system 
software enables the visualization of structures at astonishing 
detail — just what we need with small children and infants. 

Another example of an advantage of ZST  in pediatrics is 
the sensitivity of its Doppler imaging. Often I need to char-
acterize very small vessels — that are frequently not even 
visible with conventional imaging — in order to determine 
if the vessels are real or just visual artifacts. One situation 
where this is really important is in ruling out testicular tor-
sion. Since the blood flow in the tiny testis is in any case low 
it is of extreme importance to make sure whether blood flow 
can be actually confirmed or not. In the case of a confirmed 
absence of blood flow, immediate treatment may be neces-
sary to save the organ. The exquisite sensitivity of the ZST 
Doppler enables characterization of even tiny blood flows 
so that such important treatment decisions can be reached 
with confidence. 

Of course not all of our patients are tiny newborns. We can 
also have strapping juvenile patients, who in some cases can 
weigh as much as 120 kg, so our ultrasound systems have to 
be able to handle such a variety of patients. The large range 
of transducers with ZST and the enormous penetration they 
provide enable us to do this.

FigUre 1. Top, middle and bottom panels. Cross-section of the brain of a premature 
infant (24+2 weeks gestational age) with a doppler signal of an arteria thalami 
striata and a normal RI of 0.63.
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Q.   And the practical impact of all this advanced technology 
in the real work flow? 

The existence of advanced technology is exciting but it is 
not an end in itself — what’s important is the final measurable 
benefits of the application of the technology, including, of course 
its clinical value. And here I can say that the introduction of the 
Zone Sonography Technology has had a real and positive impact 
on my practice. Knowing that I can always rely on getting the 
best possible image in time means we raise the quality of the 
ultrasound exams and thus increase the clinical confidence.  In 
turn, this means that the patients can receive the care they need 
in a timely fashion. 

There are several basic, practical aspects which have a consider-
able impact on the overall departmental efficiency. For example, 
we quite often prefer to move the ultrasound unit to the patient 
instead of stressing the children by bringing them to the ultrasound 
unit. The ZS3 ultrasound system provides full battery autonomy 
performance for 1.5 hours. Since many children are scanned in the 
incubator, this battery-based system is really advantageous in that we 
don’t have to plug the unit into a wall electrical socket and wait for 
the system to boot up and down. Additionally, the small footprint of 
the system means that it can easily fit into tight spaces without the 
need to reposition other equipment or move incubators, etc. 

The demands in pediatric diagnostics are constantly chang-
ing so in turn this means that we need ultrasound units that are 
flexible and can incorporate improvements of diagnostic perfor-
mance over time. A practical example of this in our clinic is the 
current upgrading of our ZS3 units to enable CEUS (Contrast 
Enhanced Ultra-Sound) which we wanted to implement so that 
we could use the diagnostic capabilities of this powerful method-
ology in both routine and research applications. Instead of having 
to purchase brand new CEUS-capable units, all we needed to do 
was simply upgrade our existing units to have full CEUS perfor-
mance with a wide range of transducers, ranging from 1-20 MHz. 
Such upgradeability is possible thanks to the open architecture 
of the ZS3 ultrasound system software. In the current economic 
climate of tight budgets, being able to easily incorporate updates 
is a real advantage. 

To back all this up we get very good support from Zonare. 
The company recognises that it is in everybody’s interests that 
we get the maximum out of our systems. They analyze the needs 
of the user and then tailor a customized support package to 
suit the specific needs of the user. For example, they provided 
a 2 day extended introductory course on the optimal use of the 
ZS3 ultrasound unit, a Doppler course and hands-on training 
sessions with the aim of enabling us to get  the best use out of 
our system. 

Q.   And looking forward?
As I hope you have realized by now, we are very happy with the 

current performance of our ZS3 systems from Zonare. What’s even 
better is that possible future developments have the potential of fur-
ther extending the system performance. Such future developments 
include: extension of the software based optimization of image 
quality using the whole original saved data set; CEUS pediatric 
applications with particular focus on ischemic organs; panoramic 
views; and optimization of imaging and resolution with very high 
frequency transducers.

The future looks exciting.
FigUre 3. Top and Bottom Panel. Cross sections of the right kidney of a premature 
neonate.

FigUre 2. Hypertrophic stenosis of the pylorus of an infant of three months of age.


