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Professor Ton van der Steen is Head of 

Biomedical Engineering at the Erasmus 

University Medical Centre. Working at 

the crossroads between engineering and 

cardiology, he leads a 50-person strong 

research lab that is focused on creating 

novel diagnostic methods for cardiovascular 

medicine.  With improved diagnostics comes 

improved treatment and therapy guidance 

and with improved treatment comes better 

outcomes for patients. 

Van der Steen’s lab has developed an imaging 

guidance device that is placed on the end of 

a catheter and allows medical teams to see 

the exact stage and state of plaque blockage 

within the heart.  Using this device to provide 

a guide to the best sort of treatment, the 

team is helping to reduce the recurrence of 

heart problems after treatment.  

Conditions involving irregular heartbeats 

are common and can require surgical 

interventions.  Typically 2-D images of the 

heart are used to determine the site of 

abnormal tissue that may be disrupting the 

normal flow of electrical signals.  The Van 

der Steen group is pioneering 3-D and 4-D 

echography - which gives a more accurate 

overview of the whole heart and how it is 

contracting. The team uses this information 

to work together with electro physiologists 

to optimise the treatment for patients with 

irregular heart patterns. 

Another novel area of research is in blood 

flow measurement in relation to the stability 

of plaque within the heart.  Stable plaque 

does not need to be treated but unstable 

plaque can break off and cause strokes and 

thus calls for treatment.    Using imaging 

technology and computer modelling 

developed by Van der Steen’s team, the 

mechanical stability of plaque can be judged 

and thus unnecessary surgical intervention 

can be prevented. Using current methods, 
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Results 

The Van der Steen lab has been responsible for many developments in intravascular  

imaging worldwide. 

A key recent achievement is the development of intravascular light imaging based on the use 

of a micro motor which rotates a laser beam and allows the whole coronary artery to be viewed 

in-between two heart beats. 

Next steps 

Ideally diagnostics would be performed non-invasively and the Van der Steen lab is developing 

photo acoustics to measure the absorption of energy through tissue and thus get a clear picture 

of plaque within the carotid arteries. This technique is an advancement on ultra sound and as 

such is carried out externally by an echographer.  More research is required to develop this 

technique and bring it to common use within the clinic. 

The Van der Steen group is currently developing its micro motor technology so that it can be 

brought to clinic. 

Another area that requires significant further research is high frame rate imaging of the heart: 

a novel development to increase the number of images per second from 50 to 5000 using 

advanced echography. With the increased number of images you can see how the waves move 

over the heart and get an objective measure of heart failure.  Currently there are no quantitative 

methods for the diagnosis of heart failure, so this is a novel way of improving diagnostics and 

assessing treatment efficacy. 

for every 14 patients treated for plaque 

removal only one of these patients would 

have gone on to have a stroke.  Development 

in this area of research will therefore have 

an impact on patients but also upon health 

economics. 

Van der Steen is also investigating ways in 

which to better apply therapeutic bubbles.  

These tiny little bubbles that are injected into 

the body can easily be traced since they emit 

a distinct signal when they are stimulated 

with ultra sound.  These bubbles can be 

used to administer drugs. Vibrating them 

near diseased cells allows better uptake 

of the drugs so that higher concentrations 

of drugs can be used at the site of disease 

while the rest of the body is not exposed to 

the higher doses.  This can increase efficacy 

and decrease side effects.
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