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What is UhF ultrasound, and how does it differ from  
conventional ultrasound?
UHF ultrasound detects tissue structures based on their density, 
and is fast, safe and pain-free. In that respect, it’s no different from 
conventional ultrasound; the real difference is the frequencies 
that are used. Usually, ‘high frequencies’ in a conventional clinical 
system, mean in the 12 to 15 MHz range. With UHF ultrasound 
– specifically with the Vevo MD – we start with a 22 MHz trans-
ducer, and go up to 70 MHz, with the aim being to achieve higher 
resolution and visualize objects that were not previously visible 
with conventional ultrasound.  

When and why was this technology originally developed?
The technology was developed in the late 1980s by Dr Stuart Fos-
ter at Sunnybrook Health Sciences Centre in Toronto, Canada. At 
that time, researchers were beginning to deal with much smaller 
organs or tissue structures – a live mouse heart, for example. 
This is how UHF ultrasound started, since higher frequencies are 
needed to be able to image small structures effectively. By 1999, 
Foster had founded VisualSonics to meet the clear need in the 
research market for fast, high resolution imaging in animal mod-
els. The key to the development of the technology was the appro-
priate application of key materials, such as piezoelectrics – solid 
materials that change shape and produce acoustic waves when 
stimulated with electricity. By fabricating ultrasound transducers 
with these materials and miniaturizing many of the processes, 
higher frequencies were achieved. The design of the transducers 
and the subsequent processing of images are  therefore equally 
important, and these are the areas where FUJIFILM VisualSonics 
has the expertise and patented technologies.

Today, UHF ultrasound is widely considered the gold stan-
dard for small animal research. From zebrafish to mice and rats, 
the resolution it offers allows visualization of exactly what’s going 
on in terms of anatomy or pathology, e.g. in the heart, tumors, 
embryos, eyes, etc. – as well as the monitoring of any dynamic 
changes in organs, for example in response to therapies. Because 
it is non-invasive, it also addresses several ethical considerations 
and allows “before, during and after” measurements – thus reduc-
ing variability and simplifying the analysis of results. This has 
huge benefits, helping to drive translational research from the 
laboratory to the clinic.

how was the vevo Md developed, and is UhF  
ultrasound safe for patients? 
The Vevo MD, which is the first UHF ultrasound system 
approved for clinical applications, was developed in response 

to requests from pre-clinical customers. Many of these indi-
viduals were hospital-based, typically with a clinical practice 
alongside their research activities, and they were keen to use 
the technology in the clinic. Rigorous testing was obviously 
essential before UHF ultrasound could be routinely used 
on patients, but we have been working with clinicians in a 
pre-clinical research setting for over a decade, so there was 
a wealth of available data highlighting both the safety and 
clinical benefits of the technology. Completely new methods 
of testing energy outputs for UHF ultrasound have been 
developed, and we have already shown that the technique 
is safe for a number of imaging modalities, with additional 
options likely to be available in the near future.

What are the benefits of UhF ultrasound? What does 
it allow you to do that you can’t do with conventional 
ultrasound?

The outstanding feature of UHF ultrasound is its incredible 
resolution. Conventional ultrasound can achieve a resolution 
of down to 150 micrometres in the best case scenario, and so 
any structures or pathological features smaller than this are 
essentially undetectable. UHF ultrasound allows visualization of 
structures down to 30 micrometres, making it ideally suited, for 
example, to vascular applications looking at peripheral arteries, 
specifically intima and media thicknesses.

Figure 1. Hemangioma. Top B-Mode (greyscale). Bottom  Color Doppler show-
ing blood flow high Doppler sensitivity

Recently, FUJIFILM VisualSonics announced that the world’s first ultra high frequency (UHF) 
ultrasound system designed for clinical applications – the Vevo MD – had been approved 
for clinical use in Europe. While most healthcare professionals will be familiar with conven-
tional ultrasound as used by radiology departments, as well as the point-of-care systems 
now common throughout healthcare centres, few outside of the research community 
have any experience with UHF ultrasound. Dieter Fuchs, Market Development Manager at 
FUJIFILM VisualSonics, gave some insight into the potential of this new technology.
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With UHF ultrasound, it is possible to 
assess peripheral arteries very accurately, 
so allowing the patient to be treated in a 
more targeted way. For example, a recent 
study has shown that an increase in intima 
and media thickness of peripheral arteries 
could be a potential prognostic marker for 
major adverse cardiovascular events, which 
previously could only be detected with an 
angiogram.

Who should choose UhF ultrasound 
and why?
UHF ultrasound is opening the door to clini-
cal applications where conventional ultra-
sound is not considered a viable technology, 
so the two techniques  complement each 
other, rather than being competitive. With 
the launch of the Vevo MD, we are now see-
ing UHF technology being used in a number 
of different applications, for example der-
matology, where resolution was previously a 
limiting factor in ultrasound use.

What are the drawbacks – if any –  
of UhF ultrasound?
The imaging capabilities of the system are 
effectively limited by the laws of physics. 
This means that the penetration depth 
is limited to around 40 mm, depending 
on the application and frequencies used, 
as below this depth the signal attenua-
tion becomes too great. Nevertheless, we 
are now beginning to see intraoperative 
applications which bypass this limitation 
completely. For example, this technology 
has been used in a specific case with local 
ethical approval during spinal surgery to 
confirm excision of a mass from the spi-
nal cord, while avoiding damage to small 
nerves. Although MRI can be used for pre-
operative planning in this type of case, 
with UHF ultrasound it is possible to scan 
the patient during the procedure to verify 
the success of your intervention.

how has UhF ultrasound been used in 
research applications? What are the 
results of these studies?
The first peer-reviewed publication using 
UHF in animal models appeared in 2000 
and there are now over 1,000 papers using 
the technology, so it is an established tech-
nique across several research fields. The 
first UHF ultrasound study in humans 
was published in 2007, but there are a 
large number of commercial users who 

are using our products for in-house devel-
opment work, and so do not publish their 
results. As with any new technology, it has 
taken some time for researchers and cli-
nicians to understand how to use UHF 
ultrasound effectively, but there is now 
considerable ongoing vascular work, and 
we expect the launch of the CE-marked 
Vevo MD to lead to a significant rise in the 
number of publications. 
In the early days, many clinicians used UHF 
ultrasound to try and confirm what they 
already suspected, and even then there were 
surprising findings. Again, using vascular 
applications as an example, there used to 
be a widely accepted opinion that the use 
of statins in atherosclerosis patients did not 
affect the wall thickness of peripheral arter-
ies, as no changes could be observed with 
conventional ultrasound. UHF studies have 
now shown that, while the overall thickness 
remains the same, there can be a thickening 
of the intima at the expense of the media. 
So overall there might be very little change, 
but the composition of the vessel itself is in 
fact changing dramatically, and this was a 
surprise. Interestingly, this may mean that 
potentially good drug candidates were not 
developed, as their benefits could not be 
observed. 

What do you see as the potential clini-
cal applications for UhF ultrasound?
Initial interest in the technology has been 
for vascular applications, but dermatol-
ogy is another area now receiving a lot 
of attention. Clinical assessment in this 
specialty is typically based on a combina-
tion of physical examinations and biop-
sies, but clinicians obviously don’t want 

to perform a biopsy unless absolutely 
necessary. The resolution provided by 
UHF ultrasound offers microscopic level 
of detail without performing an invasive 
procedure, and also allows visualization 
of the underlying tissues. There are so 
many layers involved in every clinical 
situation and, with UHF ultrasound, it is 
possible to measure the thickness of the 
epidermis, the dermis and the subcutis, 
as well as to study the muscles or tendons 
underneath. This could be especially use-
ful for the assessment of wound healing 
and skin grafts. As with many derma-
tological conditions, early detection and 
intervention can make a significant  dif-
ference to the outcome. 
Rheumatology is another area where 
there are several potential applications 
of UHF ultrasound. For example, scan-
ning of peripheral joints could be used to 
detect the early onset of disease, helping 
to identify why a patient is experiencing 
discomfort, so allowing earlier, more pro-
active treatments. It could also be used 
in surgical applications, particularly hand 
surgery, where patients are often reluctant 
to risk an invasive procedure. Being able to 
precisely pinpoint the problem, and show 
it to the patient on a scan, can minimize 
the need for exploratory procedures and 
alleviate patient anxiety. These are just a 
few examples, but it’s the clinicians using 
the technology who will really drive the 
field forward. UHF ultrasound is for the 
moment a niche area now, but every new 
user is breaking new ground – making 
exciting discoveries and developing novel 
applications – so there is a huge amount of 
untapped potential. 

Figure 2. Median nerve imaged with conventional ultrasound, ultra high-frequency ultrasound and a histologic 
slice in comparison to show the detail one can get with uHF (one could call it ultrasound biomicroscopy


