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European first at the Geneva University Hospital (HUG)
Successful partial heart transplant in a child

In September, the HUG performed European first: a partial heart
transplant on a 12-year-old patient with a complex congenital heart
defect. This highly complex surgical technique replaces only the failing
structures, transplanting just part of the donor heart, specifically the
valves, while preserving the child’s own heart. The operation involved
grafting the two valves responsible for pumping blood out of the heart,
the aortic valve and the pulmonary valve. Unlike conventional valves,
which are routinely used, the transplanted valves will grow with the
child, avoiding repeated surgery and potentially offering a lifelong
solution. The young patient is well and continues to recover under
medical supervision.

Since the first operation of this kind in 2022, only around thirty partial heart
transplants have been performed, all in the United States. This European first at
HUG, was led by paediatric cardiac surgeon, Dr Tornike Sologashvili under the
initiative of paediatric cardiologist, Dr Julie Wacker. This procedure opens important
prospects for patients with selected congenital heart defects.

A revolutionary technique

Unlike a full heart transplant, which involves replacing the entire heart, partial heart
transplantation concerns only the valvular structures between the heart and the
great vessels, specifically the aortic and pulmonary valves. These healthy valves
are harvested from a donor whose whole heart cannot be used for full transplant,
either due to impaired cardiac function or the absence of a compatible recipient.

The heart has four chambers and four valves, namely the tricuspid, pulmonary,
mitral and aortic valves. These valves function like unidirectional gates, preventing
blood from flowing backwards. When they malfunction, for example due to a
malformation present at birth, the heart can no longer function properly. Whenever
possible, surgeons favour valve repair over replacement. Some children are born
without a valve or with valves so severely malformed that repair is not feasible. Valve
replacement then becomes essential, using either a mechanical or a biological
prosthesis. Mechanical valves require lifelong anticoagulation therapy, while
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biological valves deteriorate over time, necessitating repeated replacements, which
is particularly problematic in a growing child.

A mother’s testimony

The young patient in question, suffering from a complex congenital defect called
persistent truncus arteriosus (common arterial trunk), had already undergone three
operations in another canton, receiving biological valve prostheses each time. After
these operations, the child was able to live a nearly normal life. However, in recent
years, both replaced valves began to fail, causing symptoms that limited physical
activity. The aortic valve, in particular, developed a critical stenosis, a severe
narrowing. “He compared himself to his friends: he wasn’t as fast as them or as
strong as them, his mother recalls. He started giving up some hobbies because he
was too tired. The hardest part for him was when his body just said no.”

The patient was then referred to HUG. The two traditional options available,
replacing the valve once again with a biological prosthesis or implanting a
mechanical valve, were far from ideal in view of this patient’s profile. They would
have implied either a further operation within a few years or anticoagulation therapy
that was contra-indicated due to comorbidities.

For this reason, the team considered a novel therapeutic approach. “We had to
decide between worse and worse and... something new. We have a bright 12-year-
old boy who knows his body and was excited about the possibility; it meant far less
fear for him than facing a future where he couldn’t really live.”

A surgical feat offering numerous advantages

For the past two years, Dr Julie Wacker and Dr Tornike Sologashvili have been
developing this partial heart transplantation programme. This technically demanding
procedure represents a major medical advance. As Dr Julie Wacker explains: “The
heart muscle is preserved, the risk of rejection is markedly reduced and the need for
immunosuppressive therapy is limited. Moreover, the valves can grow with the child,
potentially removing the need for repeated procedures as the child develops.”

“The success of this five-hour procedure hinges on exemplary collaboration across
multiple medical disciplines,” notes Dr Tornike Sologashvili. “Cardiac surgeons,
paediatric cardiologists, immunologists, anaesthetists and clinical care teams,
particularly those in intensive care and paediatrics, together with transplant
coordinators, pooled their expertise for this young patient, opening prospects for
many others in the future.”

This European first was made possible through the support of the medical director
of HUG, the clinical ethics board of the HUG, the Fondation Swisstransplant
[Swisstransplant Foundation], and the Office fédéral de la santé publique (OFSP)
[Federal Office of Public Health].

It confirms the national leadership of the paediatric cardiology and paediatric cardiac
surgery units at the HUG in diagnosing and managing the most complex cardiac
conditions in children and adolescents.
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In numbers

The paediatric cardiology unit at the HUG manages all childhood heart diseases,
from the prenatal period through to adulthood. Approximately 1 in 100 children is
born with a congenital heart defect, and between 30% and 40% of them require an
intervention, surgical or catheter-based. Between 220 and 250 paediatric cardiac
surgeries are performed each year at the HUG. More than 60% of congenital heart
defects referred to the HUG for cardiac surgery are considered complex or highly
complex. Cardiac surgery is carried out according to the type of malformation. In
some cases, it takes place immediately after birth; in others, it is scheduled weeks,
months or even years later.

Care at the Hépital des enfants [Children’s Hospital] is multidisciplinary, bringing
together paediatric cardiac surgeons, paediatric cardiologists, anaesthetists,
intensive care physicians and radiologists. A weekly case conference reviews each
young patient’s situation, determining the best possible treatment strategies. Other
specialists can be involved when needed.

Useful links:

e B-rolls : Partial heart transplant video (surgical content)

o Infographic: illustrations of the different stages of partial heart
transplantation: see attachment below.

o Presentation of Dr Tornike Sologashvili in the magazine Pulsations, « Jai
quitté la Géorgie pour trois mois... il y a 18 ans ! »” and on_ HUG website (In
French)

o Presentation of Dre Julie Wacker on HUG website (In French)

e Paediatric cardiac surgery and paediatric cardiology at the HUG (In French)

e To learn more about the world’s first partial cardiac transplant in 2022
performed in the United States:
- Official press release from Duke Health
- Atrticle : Monde (In French)



https://www.hug.ch/medias/b-rolls
https://www.hug.ch/medias/b-rolls
https://pulsations.hug.ch/article/jai-quitte-la-georgie-pour-trois-mois-il-y-18-ans#gsc.tab=0
https://pulsations.hug.ch/article/jai-quitte-la-georgie-pour-trois-mois-il-y-18-ans#gsc.tab=0
https://www.hug.ch/chirurgie-cardiovasculaire/dr-tornike-sologahsvili
https://www.hug.ch/chirurgie-cardiovasculaire/dr-tornike-sologahsvili
https://enfants-ados.hug.ch/cardiologie-pediatrique/dre-julie-wacker
https://enfants-ados.hug.ch/chirurgie-pediatrique/chirurgie-cardiaque-pediatrique
https://enfants-ados.hug.ch/specialites-medicales-chirurgicales/cardiologie-pediatrique#:~:text=Qu'est%2Dce%20que%20la%20cardiologie%20p%C3%A9diatrique%20%3F&amp;text=Les%20cardiologues%20p%C3%A9diatres%20peuvent%20rep%C3%A9rer,cardiaque%20ou%20des%20vaisseaux%20sanguins.
https://corporate.dukehealth.org/news/duke-health-performs-worlds-first-partial-heart-transplant
https://www.lemonde.fr/sciences/article/2024/01/09/premiere-transplantation-partielle-d-un-c-ur-chez-un-nouveau-ne_6209900_1650684.html
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For further information

HUG, Press and Public Relations Department
presse-hug@hug.ch
+41 22 372 37 37

The HUG: Care, Teaching, and leading-edge Research

The Geneva University Hospital (HUG) comprises 11 hospital sites and 20 care facilities. Theirs missions are to provide
health care to the community in all medical specialties, to help train physicians and health professionals, and to conduct
medical and clinical research. The HUG is national reference centre for influenza, emerging viral infections,
meningococcus, and transplant immunology, and is national reference laboratory for histocompatibility. In addition, HUG
is a World Health Organization (WHO) Collaborating Centre in six areas, and Centres of Excellence in several sectors.
Each year, HUG cares more than 255,000 patients. It has a capacity of 2,095 hospital beds and employs 13 086 people.
Find out more about HUG : publications-hug

www.hug.ch — presse-hug@hug.ch



mailto:presse-hug@hug.ch
https://www.hug.ch/laboratoire-virologie/centre-national-reference-influenza-cnri
https://www.hug.ch/centre-maladies-virales-emergentes
http://www.meningo.ch/
https://www.hug.ch/nephrologie/unite-immunologie-transplantation
https://www.hug.ch/en-bref
https://www.hug.ch/centres
https://www.hug.ch/publications-hug
https://www.hug.ch/publications-hug
http://www.hug.ch/
mailto:presse-hug@hug.ch

Stepl
NORMAL HEART &
TRUNCUS ARTERIOSUS

At birth, the patient presented with
a congenital heart defect known as
truncus arteriosus, characterized
by the presence of a single arterial
trunk emerging from the heart,
giving rise to both the aorta and the
pulmonary arteries, and equipped
with a single truncal valve.

Truncal
valve

Pulmonary valve

Aortic valve

Normal heart Truncus arteriosus

Step 2
HEART WITH
REPLACED VALVES

Several surgical procedures were required
toreplace the aortic and pulmonary valves.
Over time, the biological valve prostheses

became stenotic. Biological valve

prosthesis

Step 3
PARTIAL H EART Halrvesting of| aortfic and
TRANSPLANT thedonorheart

The partial transplantation allowed
for the replacement of only the
failing structures—specifically the
aortic and pulmonary valves—using
the donor’s heart, while preserving
the child’s original heart and its
growth potential.
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