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Mathilda and her “Shiny Thing”* 
*English translation of “Mathilda und ihr «shiny thing»“ from Forschungs-Magazin Nr.15/2021 
 
Mathilda has a special heart: she was the first child in Switzerland to have a new, 
biodegradable implant inserted to close a hole between the atria. Thanks to this innovation 
in cardiology, the four-year-old is doing brilliantly today. 
Text: Miriam Knecht, photos: Valérie Jaquet 
 
A playground in Feldmeilen, with a view of Lake Zurich. You can hear excited children's 
laughter. Two little girls whiz around, from the sandpit to the swing and then to the slide. 
Mathilda (all names have been changed by the editors) and her younger sister Grace are 
enjoying the little outing this February morning. Mathilda is wearing a skirt with brightly 
coloured horses and a padded pink jacket. She doesn’t seem to mind the winter cold. 
She’s just a normal four-year-old. 
However, six months ago, she experienced something unusual: an implant was placed in her 
heart at the Children's Hospital in Zurich, and a special one at that. 
 
The heart defect was discovered during the holidays 
It all started in summer 2019. Mathilda's family, consisting of her little sister, her mother 
Denise and her father Juan, live in Paraguay. Little Mathilda was three years old, and her 
annual check-up was due at the paediatrician, who detected noises coming from the girl's 
heart. “However, he calmed us down and said there was nothing to worry about. We could 
go on vacation with a clear conscience, then he’d take another look”, says the mother. The 
family was planning a trip to Switzerland to visit Denise’s parents. However, both children fell 
ill there. The parents took her to a paediatrician, who confirmed that something was wrong 
with Mathilda's heart. He recommended seeing a specialist, who immediately referred her to 
the children's hospital. The diagnosis: a so-called atrial septal defect: a hole in the septum 
between the two atria. 
This is not unusual, because we all still have it in the womb. The hole usually closes after birth 
- but not always. If the hole is small, it is not dangerous. However, it’s better to close it if it is 
of a certain size, as it might otherwise become a problem later on. Oxygen-rich blood flows 
through the hole from the left to the right atrium. The right half of the heart has to work 
harder, and the larger blood volume puts a strain on pulmonary circulation. Affected children 
often have respiratory infections, and the condition can become worse. 
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An “umbrella” made of lactic acid and polyester 
 

 
 
The atHeart Medical™ implant is a kind of “umbrella”. It is used to close congenital defects in 
the heart’s atrial septum. The structure of the so-called “reSept™ ASD Occluder” consists of 
lactic acid plus two thin plastic discs made of polyester. The implant is inserted in a minimally 
invasive cardiac catheter procedure. Within a few weeks, it is covered by the body's own 
tissue and the structure completely dissolves after a maximum of two years. What remains 
are the plastic discs and the newly formed septum made from the body’s own tissue. This 
innovation represents another milestone in the treatment of congenital heart defects in 
childhood. 
Until now, the implants have consisted of a special metal alloy that grows into the septum of 
the heart and remains there for life. In very rare cases, this can lead to allergies, blood clots, 
injuries to the heart or cardiac arrhythmias. These implants also represent an obstacle to 
electrophysiological catheter procedures to treat cardiac arrhythmias. 
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After Corona: another surprise 
It turns out that Mathilda's hole in the heart is a little bigger. Prof. Oliver Kretschmar, Chief 
Cardiology at the Children's Hospital Zurich, therefore advised action. The plan was to insert 
an implant via a cardiac catheter procedure to close the hole. This procedure avoids major 
surgery: a thin wire is simply inserted into a vessel in the groin and pushed up to the heart. 
The procedure was planned for August 2020, and the family of four flew back to Paraguay. 
However, the year of waiting was difficult, says Mathilda’s mother, Denise: “We worried every 
time she coughed.” Mathilda had always been a very healthy child, just a bit small and thin 
for her age, her father Juan confirms. 
 
Then the coronavirus happened. 
 
The borders were closed and the family was stuck in Paraguay. She turned to the Swiss 
embassy, which arranged a repatriation flight to Zurich. Fortunately, there were no obstacles 
to the operation. But, as if that was not excitement enough: one day before the scheduled 
appointment, Prof. Oliver Kretschmar informed Denise and Juan that a new type of cardiac 
septum implant had just been approved: a kind of “umbrella” that almost completely 
dissolves in the body. The rest is overgrown by the body's own tissue. Until then, cardiac 
septum implants had been made of metal. These remain in the body and can sometimes lead 
to complications, such as allergies or cardiac arrhythmias.
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“I was moved to tears” 
Mathilda would be the first child in Switzerland to receive such a biodegradable implant. “I 
was totally overwhelmed and already nervous,” chuckles the mother. But she had full 
confidence in Prof. Kretschmar and the children’s hospital. Mathilda’s father Juan was also 
convinced: “This new type of implant might spare Mathilda a second operation.” The parents 
consented. 
The procedure ran smoothly. Mathilda and her mother spent three nights in the children's 
hospital. Due to the pandemic, strict protective measures were in place such that only one 
person was allowed to be with the child at a time. Juan had to stay at home and take care of 
little Grace. 
Denise recalls that it was a bit “heavy”: she missed the family’s support during this emotional 
time. But she always felt that she was in good hands in the children's hospital. Prof. 
Kretschmar took a lot of time for them, and the hospital clowns were also a welcome relief: 
“Mathilda forgot her fears for a moment - it almost moved me to tears!” 
 
Mathilda knows that she has a special heart 
The little one recovered very quickly. Once she got back home, there was nothing to indicate 
that she has just had a heart operation. Mathilda was alert and started school two weeks 
later. “She also gained a few pounds,” says her father: “That was a good sign.” The parents 
are grateful that their daughter is doing so well today thanks to the treatment in the children's 
hospital and the new type of implant. Today, like any other child, Mathilda can frolic and run 
after the cat that came to the playground: “Look, there's a kitty cat!” - English is the 
predominant language spoken in the family. 
Today, Mathilda is four years old and has watchful brown eyes. She knows very well that 
something special happened to her. She says she now has a “shiny thing” in her heart, says 
her mother, Denise. And Mathilda is happy to tell others about it too, adds her father, Juan, 
with a laugh. The family still lives in Feldmeilen, Switzerland. They never made it back to South 
America due to the Coronavirus pandemic and also because of the follow-up checks on 
Mathilda's heart. The little girl doesn't like the checks that much, but she always looks forward 
to the bobby car with which she whizzes around the children’s hospital. 
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“The best implant is not an implant”* 
*English translation of «Das beste Implantat ist kein Implantat» from Forschungs-Magazin Nr.15/2021 
 
Thanks to research, children with heart problems are receiving increasingly less invasive 
treatments. Oliver Kretschmar, Co-Head of Cardiology at the Children's Hospital Zurich, 
gives an insight into the future of children's cardiology: for example, into “induced self-
healing” with the help of a biodegradable implant. 
Interview: Mirjam Schwaller, photo: Barbora Prekopová 
 
Mr Kretschmar, how specifically can children with heart defects benefit from in-house 
research at the Children's Hospital Zurich? 
For example, from the new implants: In 2018, we were the first worldwide to implant a new 
children's stent that grows with the child into a 24-day-old baby in a cardiac catheter 
procedure: a so-called BeGrow™ stent. We became involved in the development of this stent 
because there were no suitable products for such young children. The conventional coronary 
stents that are often used in these small vessels are only suitable to a limited extent because 
they have to be removed again later, at a risk to the patient. So, I approached a medical 
technology company and initiated the development of this product. The Children's Hospital 
Zurich is very open to such innovations as long as we employees remain free of financial 
interests or obligations. 
 
More and more cardiac interventions can be performed minimally invasively with cardiac 
catheters, and can even replace cardiac surgery. What changed to make this possible 
now? 
It took a few pioneers who had the courage to ignore the concerns and try something new. 
The first interventional balloon dilatation of a coronary artery, which Andreas Grüntzig 
performed at Zurich University Hospital in September 1977, is a good example of this. In some 
cases, such experimental interventions were carried out out of necessity, because there were 
no surgical options - especially for children. 
Today, heart catheters are increasingly used to prepare, supplement or even replace 
operations, although it was originally developed for diagnostic purposes. However, we still 
cannot replace certain forms of cardiac surgery, such as the correction of heart defects. 
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Prof. Oliver Kretschmar is Chief Physician and Co-Head of the Cardiology Department at the University 
Children's Hospital Zurich, and Professor of Paediatric Cardiology at the University of Zurich. 
 
You have been using a biodegradable umbrella for a few months in children with atrial 
septal defects, in which the wall between the two atria of the heart is not completely 
closed. The objective is to close the hole in the atrial septum. What is your experience 
with it? 
With classic umbrellas, the material - mostly well-tolerated metals - remains in the body, and 
it is still unclear whether this still meets medical standards after 50 or 80 years. The new 
umbrella consists mainly of lactic acid, which dissolves over time and is replaced by the body's 
own tissue, which is why nothing remains in the body except two plastic discs. So far, we have 
used this umbrella on four patients and the results have been excellent. The children are all 
at home and doing well (e.g. see portrait from p. 5). The costs and the effort are also kept 
within limits, comparable to the standard products. But the area of application for these 
products is very limited, as they are niche products and the proceeds for the manufacturing 
company are low. Unfortunately, medical technology companies therefore have little interest 
in manufacturing such products, especially if they are used exclusively in paediatric care, 
which is a small sector even on a worldwide basis. It's a pretty sobering situation. 
 
The new biodegradable “umbrellas” effectively trigger self-healing in the heart. Is this the 
future in cardiology? 
In principle, yes. The best implant is not an implant. If it fulfils its purpose, closes the hole and 
then largely dissolves and the body’s own tissue grows over the hole, that's fantastic! If we 
can also replace it in a minimally invasive way, that’s probably the best we can offer. 
 
 
However, the cardiac catheter procedure involves a degree of radiation exposure... 
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Yes, unfortunately that’s still the case. A few years ago, however, we were able to reduce the 
X-ray dose for our young patients by 70 percent using a new system. The manufacturer has 
installed a reference system with us that enables us to have the best image quality with the 
lowest radiation exposure. We carry out some interventions in the cardiac catheter laboratory 
using only ultrasound control, which means that they are much shorter and that we and the 
children are spared additional exposure to radiation. We are also trying to get a similar 
reference installation for the new building: it would give us a technological lead, and at the 
same time it would be an opportunity for the manufacturer, who could test the device with 
us. 
 
“Our greatest motivation is to be able to offer children a therapy that is as 
gentle as possible and that brings maximum benefit.”  
Oliver Kretschmar 
 
Do you also research new techniques or implants together with other disciplines? 
Yes: in recent years, we have been able to develop and establish certain joint hybrid 
interventions with cardiac surgery, in which, for example, we surgically insert a heart valve 
and then expand it using a cardiac catheter. 
For many years, my research focussed on the outcome: what results do we achieve with our 
interventions, and how do cardiac patients feel in the long term after an operation? In the 
meantime, however, my research interests have also focussed on the development of child-
friendly implants and innovative materials, because that's what we lack most in cardiology 
and paediatric heart surgery. The best solution would be implants made from the body's own 
cells, which we could manufacture in the laboratory. These would have the potential to grow 
with them, which would be a decisive advantage for our children. Since they also degenerate 
only slightly or not at all, such implants could possibly be a one-time and ultimately lifelong 
treatment option. 
 
As is already the case in skin replacement research? 
Exactly. We have established a collaboration with the Institute for Regenerative Medicine at 
the University of Zurich. In a translational research project, we created a piece of vessel from 
the body's own cells, which we will be able to use in surgery this year or the next in a first-in-
human study at the Children's Hospital Zurich. We have also set up a research collaboration 
with the ETH (Eidgenössische Technische Hochschule [Federal Technical University]) to 
develop new materials. 
We have also started an exciting project with the clinical chemistry and gastroenterology 
departments: researchers have found that in some congenital heart defects, the so-called 
“hepatic factor” does not get into the lungs. This creates short-circuit connections in the 
lungs, and ultimately the oxygen saturation in the blood becomes too low. We are now trying 
to research this hepatic factor better or to identify it and to find out to what extent specific 
heart defects have an influence on its formation and distribution. 
  
Which other areas is the cardiology department researching? 
In diagnostics, we are constantly developing, above all, non-invasive examinations using 
magnetic resonance imaging (MRI). 
In addition to structural malformations of the heart, functional disorders can also increasingly 
be examined using MRI (see research report from p. 16). 
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In the field of electrophysiology, we research how and where pacemakers can best be used 
in children, even though they are often much too big for a child's heart. The research team 
records the advantages and disadvantages of the respective systems with the help of long-
term clinical studies. The results flow back to the clinic and are taken into account in the 
therapy strategies. 
In the area of outcome, an interdisciplinary research group is examining the time of 
appearance and the type of possible brain changes and relates them to the psychomotor 
development of our patients with congenital heart defects who require an operation on the 
heart-lung machine (see research report from p. 18). 
 
“Pacemakers are designed for adults. We are researching how we can also 
use them in children, even though they are often much too big for a child's 
heart.” 
Oliver Kretschmar 
 
What is your chief motivation for doing research in cardiology yourself? 
Our greatest motivation is to be able to offer children a therapy that is as gentle as possible 
and that brings maximum benefit. Nowadays, it is no longer just about survival, but rather 
about the highest possible quality of life: what are the risks of the procedure and what effects 
does it have on the lives of patients and their families? 
 
Do you also work with other hospitals in research? What does this cooperation look like in 
concrete terms? 
Paediatric cardiology is such a small field that networking is very important, both nationally 
and internationally. For example, we are trying to create a Europe-wide register with the aim 
of getting an overview of which cardiac catheter interventions are carried out in which way 
in European clinics, and which results are achieved with them. 
 
Would you like to further expand your cardiology research? And if so, how? 
I sometimes wish I had more time for research, for example for basic research or genetics. Or 
for pharmaceutical studies – because, unfortunately, we are often forced to prescribe adult 
medication to children due to the lack of alternatives. But basically, I am a clinical cardiologist 
with heart and conviction, and I really enjoy working with patients. 


