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Technological developments and future prospects in ultrasound: 
a conversation with an active sonologist 

Dr Jörg Bönhof of the Department of Diagnostic and 
Interventional Radiology in the DKD Helios Klinik  in 
Wiesbaden, Germany has had a long and productive 
career in ultrasonography and is a fervent proponent of 
the modality. 
 
The hospital in which he practises has recently installed 
new ultrasound equipment. We had a conversation with 
Dr Bönhof and discussed his career, developments in 
ultrasound in general as well as the new ultrasound 
equipment. 

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

Our hospital, the Deutsche Klinik 
für Diagnostik Wiesbaden (DKD) was 
founded as long ago as 1970  and was 
deliberately modelled on the ideas, prin-
ciples and organizational structure of 
the renowned  Mayo Clinic in Rochester, 
Minnesota, USA.  Right from the start, 
the DKD was set up as a special clinic for 
special patients, meaning that the hos-
pital is unlike so many other hospitals 
such as university or community hospi-
tals, which of course in their own right 
fulfil an important role. On the contrary 
what differentiates our hospital is that 
we treat patients with special needs or 
problems that can’t be easily handled in 
other institutions. Such patients come to 
our hospital from all over the world.  

Administratively, the DKD was ini-
tially set up as a joint-stock company 
but later on became a limited company 
established in the state of Hessen. At the 
end of the 1980s the hospital became part 
of the Rhön Klinikum group and  more 
recently, in March of this year was incor-
porated into the Helios hospital group.  
This is one of the largest and most medi-
cally advanced hospital groups in Europe 
with a total of over 69 000 employees. The 
group treats 4.2 million patients annually, 
of whom nearly a quarter are in-patients.  

 Reflecting the recent membership 
of the Helios group, our hospital is 
now known as the DKD Helios Klinik 
Wiesbaden. 

However during all these admin-
istrative changes one feature has 
remained constant in our hospital, 
namely the importance we attach to the 
concept of patient-oriented medicine 
which, as the name suggests, involves a 
total focus on the needs of the patient 
and the allocation of the time and 
resources necessary to achieve this 
end. This, of course, requires clini-
cians with knowledge, competence, 
experience and thoroughness. And last 
but not least what we call in German 
“Interdisziplinäre Zusammenarbeit” — 
cooperation between clinicians in dif-
ferent medical fields and specialities 
as opposed to rivalry. These key fac-
tors have helped the DKD to survive 
and prosper in hard economic times 
and in a very competitive and difficult 
environment. This is appreciated by 
the  approximately 35 - 40 thousand 
out- and inpatients we see per year. 

Q  Now let’s turn to radiology. What 
personnel and equipment do 
you have to provide the service 
expected of you? 

The Diagnostic and Interventional 
Radiology of the DKD Helios Klinik 
Wiesbaden cooperates closely with 
the Institute for Diagnostic and Inter-
ventional Radiology at the Frankfurt 
University Hospital, where the depart-
ment is headed by Prof. Jacobi and 
Prof. Vogl. We have the full range of 
imaging modalities, X-ray, CT, MRI 
and Ultrasound. 

Q  And what about you and your 
professional interests?   

I first became familiar with ultra-
sonography during my residency in 
internal medicine where I realized the 
high potential of the patient-friendly 
and non-invasive technique to generate 
reliable diagnoses, provided of course 
that the procedure itself is performed 
correctly and with skill. In addition 
the technique of ultrasound is widely 
available, thanks to its cost-efficiency 
and compactness. Right from the 
beginning, I was attracted to diagnostic 
ultrasound. I find fascinating the very 
idea of being able to see from the out-
side of the body what is going on inside 
in real-time and with high resolution. 
This is not to mention that the tech-
nique provides an understanding and 
very often a solution for the patient’s 
needs and problems. Throughout my 
career I have therefore aimed to learn 
as much as possible about the tech-
nique and keep up to date through 
attendance on training courses. I was 
even a member of a research project 
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about  early stage detection of diseases and cancer at the Uni-
versity Polyclinic in Munich to get more experience. During that 
time I started  giving lectures and presentations and publishing 
papers such as those  about artifacts in sonography. I became 
a member of the American Institute of Ultrasound Medicine 
(AIUM) and the German Society for ultrasound in Medicine 
(DEGUM), where I reached the highest level of  course leader.  
Ultrasound successively became my professional specialization 
and I have now spent more than 30 years almost exclusively in 
the performance of sonographic examinations. Another princi-
pal and very satisfying interest that I have is the passing on of 
information and the continuing education of my colleagues in 
our department at the DKD Wiesbaden. This is done in many 
different ways such through training courses and symposia. The 
objective is always the same, namely improving the understand-
ing of ultrasound and its practice. The ultimate aim is of course 
helping patients and optimizing their outcomes, insofar as that 
is possible given their particular pathologies.  

Q In practice how is this achieved? 
It is easy to talk about high objectives. Carrying them out in 

practice can be more difficult. One key aspect however is the orga-
nization and optimization of the departmental  workflow. Simply 
put, although it sounds paradoxical, the more time physicians can 
devote to their ultrasound examinations on a specific clinical ques-
tion, ultimately the more time, money and resources can be saved 
overall. One way to do this — and I am a fervent believer in this 
approach — is by using the best ultrasound equipment available 
from the technical point of view. It is a false economy  to try to 
get by with inadequate or inferior equipment. To do so ends up in 
wasting time - hence money - not to speak of the frustration felt by 
the clinician and ultimately the patient. Thus in my career I have 
always adopted the philosophy of going for the systems that are 
technically the very best. In the long run I have found this to be 
clearly the best approach. 

Q  But how do you decide on the best equipment given the 
rapid development of ultrasound technology?

Yes, it is true that the diagnostic potential of ultrasound has been 
greatly improved in recent years by the ongoing development of 
new technology, which is, of course, very welcome since it has given 
us sonographers and sonologists more powerful tools to carry out 
our work, and ultimately, to benefit the patient.  

Q  Of the many recent technological developments in ultra-
sound, which, in your opinion, are the most significant? 

I would pick out a few developments in particular:  the jump 
from static B-mode to real time ultrasound, the introduction of 
computed sonography with beam-forming technology, color- 
and spectral Doppler, harmonic imaging and contrast enhanced 
ultrasound. 

However I believe that you have to cut through the plethora of 
information that always accompanies new developments and ask 
yourself whether the  new developments are really helpful for the 
work with the patient. Or are they just “bells and whistles” which 
are at best “nice to have” new features as opposed to truly new and 
ground-breaking technology. Don‘t get me wrong, features are 
important, but ultimately it is truly superior technology that pushes 
us forward and leads to the future. 

Q  For example? 
One such innovation that I consider ground-breaking appeared 

recently, namely  ZONE Sonography™ Technology. The great advantage 
of this is that image generation is no longer limited by the speed of sound 
but by the velocity of the processing electronics. And since software pro-
cessing power has improved dramatically and is expected to improve fur-
ther according to the well-known Moores law, which still shows no sign 
of reaching a limit, we can expect that the performance of the approach 
will steadily improve even further. 

FigUre 1. Diseased liver with ascites and pleural effusion. In the  In the far field 
the diaphragm and atelectatic lung are clearly visible and outlined, as are parts of 
the heart. Sonogram performed with a small footprint transducer for small acoustic 
windows and “difficult-to-scan” patients. Here at 3,5 MHz harmonic mode. The 
velocity of ultrasound was determined and adjusted to 1510 m/s (ZSI -30) which 
results in a remarkable depth of field (30 cm), image uniformity and resolution, 
image uniformity and resolution, especially in the depth despite high attenuation in 
the liver caused by the disease.“

FigUre 2. Diseased liver and cholecystopathy with thickening of the gallbladder 
wall and sludge in the lumen. Both organs are partly surrounded by fluid in the 
abdominal cavity. This sonogram was taken with a curved array transducer at 8 
MHz (!) in harmonic mode with a sound speed of 1530 m/s (ZSI -10). Thanks to 
the  ZONE Sonography Technology excellent spatial and contrast resolution can be 
seen in the near, mid and far field, combined with surprising penetration given the 
high frequency.  This is exemplified by the different echogenicities in the liver and of 
the sludge in the lumen of the gallbladder without any interference from the strong 
echoes of the bowel, by the differentiation of the layers of the abdominal wall, and 
additionally at the gallbladder wall.
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Q  And what does the technology bring to clinical practice?
One immediately noticeable improvement is the shorter acquisition 

time which results in sharper images at a given frame rate. Additionally 
the practice of Triplex-Sonography, which  is the continuous running of 
B-mode, Color- and Spectral-Doppler modalities, as well as Spatial and 
Frequency compounding modes benefit significantly  from the  ZONE 
Sonography Technology. Another important feature is the possibility to 
calculate and to automatically adjust the speed of sound as a function 
of the actual situation in the tissue being examined, thus improving the 
overall sharpness and image quality especially in patients that are other-
wise difficult to scan. The  ZONE Sonography Technology also provides 
continuous focussing not only in receive mode, but also in transmit 
mode, which results in a clearly higher resolution, better near-field, 
better penetration, better signal to noise and better image uniformity. 
I see future advantages of the technology lying in the development of 
software-based image generation and processing as opposed to hard-
ware-based approaches. This should make updates easier to implement 
and routine service easier (and cheaper) to carry out by minimizing the 
need for hardware changes.

 Q  You have recently acquired an ultrasound system with  ZONE 
Sonography Technology from Zonare Medical Systems. What 
were the precise reasons for your choice? How have you found 
it in practice? For which type of cases do you use the system? 

There were several reasons for our  acquisition of a Zonare ultra-
sound system. I was very impressed by the underlying theoretical con-
cept of  ZONE Sonography and the resulting excellent resolution, image 
uniformity and, at the same time better penetration. There were other 
aspects too which influenced our choice, namely the upgradeability, 
compactness, modularity and, last but not least, the 5 years of warranty. 
We have the ZS3 model which has now been up and running for more 
than 18 months without any problems or difficulties. I use it as often 
as possible in all types of examinations mainly abdominal, carotid and 
other vascular examinations in B-Mode, Color- and Spectral-Doppler, 
as well as in CEUS (contrast enhanced ultrasound). It is easy and real 
fun to work with. But more importantly, it has delivered in practice the 
significant performance promised by the underlying principle of opera-
tion and ultimately gives advantages in diagnoses and monitoring of the 
patient’s conditions.  

Q  And how do you see the future perspectives? 
With the reservation that I’m a clinician and sonologist and not a 

fortune-teller or prophet, I foresee that the trend already established over 
decades whereby ultrasound has become an indispensable tool in many 
medical specialities and subspecialities will not just continue but become 
even more pronounced in the future.  

Some people have speculated that the continuing pressure on all 
health systems to reduce costs is the main driver for the expansion of  
ultrasound. Although this may sound logical, I doubt in fact whether 
this ever actually happened in the past or will do so in the future. It‘s a 
myth that economic pressures and cost-reduction forces can be con-
structive and truly sustainable bases for future development. On the 
contrary, I believe that what will push ultrasound forward the most is 
new technology as well as a focus on  patient-oriented medicine, rather 
than medicine dominated by “economic“ pressure and restrictions. 
It is the responsibility of clinicians to make use of the advantages 
provided by technological developments, though a combination of 
their medical knowledge and experience with appropriate sono-
graphic expertise.

ZONE Sonography is an entirely new approach to ultra-
sound image acquisition and processing. Conventional sys-
tems acquire acoustic data line-by-line and focus it with 
a beamformer using only a small fraction of the actual 
information contained in the echo data set.  ZONE Sonog-
raphy Technology has the ability to utilize all of the infor-
mation contained in the returning echo data set and, as 
such, can cover the field of view in much fewer transmit 
/ receive cycles. While it might be intuitive that simulta-
neously collecting data from these larger regions would 
be more efficient, it is understandably less intuitive that 
fewer acquisitions could result in improved image quality.  
ZONE Sonography Technology enables this performance  
advantage by retrospectively analyzing these complete echo 
data sets to synthesize a continuous transmit focus at every 
image point.

  ZONE Sonography Technology was developed to solve 
clinical challenges for and with the patients. ZST overcomes 
all longstanding limitations of conventional ultrasound 
platforms.
ZST works with

• All modalities
• All transducers
• All patients

The advantages of  ZONE Sonography Technology  are:
•  Fast Acoustic Acquisition (10x faster then conventional 

systems)
•  Every  pixel in the image is completely focused in transmit 

and receive, at every depth
•  Deeper penetration is possible at high frequencies result-

ing in higher resolution
•  All Transducer Element Data is available for retrospective 

imaging
•  Patient Specific Imaging is possible  through automatic 

Sound Speed Compensation

The principles of 
 ZONE Sonography Technology (ZST)

Comparison of conventional and  ZONE sonography .


