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Research
areas

Our six research areas The fetus as a patient
are aimEd J[O |de ntlfy new In BCNatal Fetal Medicine Research Center we treat
diagﬂOSiS 3 nd treatment the fetus as a patient, to whom we can diagnose Our research is
. . and manage certain diseases while still in the womb o o
methods for diseases with in order to minimize or avoid their consequences in orgamzed n s.ar?as
pren atal o r|g| nthat have the future. Our research focuses particularly on that allow aChIEVlng
. h|dh d heart and brain, given the special importance that a comprehensive
anim pad Qn cnl 00 fetal programming has on the development of these study of the fetus
3 nd ad U |t | |fe organs, as well as on the development of new
’ intrauterine treatments that are able to reverse or and the mother
mitigate certain fetal disorders.
Fetal Fetal brain Prematurity Inflammation in Fetal thera Environment Placental
programming  development preterm birth Py and pregnancy disease

complications
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“ IN 2018.0.

(1) We have shown that ventricular
dilation may be related to the worst
neurodevelopmental outcomes. Today
we know that babies with
ventriculomegaly have a lower cortical
development during pregnancy. This
finding, the result of the application of
advanced ultrasound analysis in
fetuses with isolated non-severe

Publications

ventriculomegaly, was published in
‘Prenatal Diagnosis Journal’.

(2) Today we also know that it is posible to
perform an automatic analysis of the
cortical development during pregnancy by
applying advanced 3D reconstruction
techniques of the fetal brain, which will
allow us to advance in this research.

Collaborations
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Strategic

Nationals

ﬂ (1) Cortical folding alterations in fetuses with
 Speech, Acquisition & Perception Group,

isolated non-severe ventriculomegaly.

Benkarim OM, Hahner N, Piella G, Gratacos E,
Gonzalez Ballester MA, Eixarch E, Sanroma G.
Neuroimage Clinical. 18:103-114 (2018).

Universitat Pompeu Fabra

e Simulation, Imaging and Modelling for
Biomedical Systems, Universitat
Pompeu Fabra

goals

(2) Altered cortical development in fetuses with  « CIBERSAM (grupo 8), Universitat de Research Areas

isolated non-severe ventriculomegaly assessed Barcelona Clinical/Basic | | Engineering

by neurosonography. Hahner N, Puerto B, : :

Perez-Cruz M, Policiano C, Monterde E, Crispi F, Internationals The systematic Tools for'the

Gratacos E, Eixarch E. Prenatal Diagnosis. e Center for the Developing Brain, 2 evalvuatuon of automq‘uc

38(5):365-375 (2018). King’s College, UK S Cori'ca' ot evft',ua?o” fﬁht.e

» Ecole Polytechnique Federal, Laussane, Z’ m‘;aigaulr?dnar:/d ;(;ﬁgran'ma Jranon

e Learning to combine complementary Switzerland fetal MR

segmentation methods for fetal and 6-month
infant brain MRI segmentation. Sanroma G,
Benkarim OM, Piella G, Lekadir K, Hahner N,

 Hospital Universitaire Geneve, Switzerland

The evaluation of

Changes in the

Eixarch E, Gonzalez Ballester MA. Computerized the cort|_ca| pattern of corpcal
. . . maturation development in
Medical Imaging and Graphics. 69:52-59 2 | pattern in other clinical intervention
(2018). "e_‘ populations at studies.
£ | risk, including
o Fetal cortical parcellation based on growth heart disease,
patterns. Xia J, Zhang C, Wang F, Benkarim OM, IUGR & exposure
Sanroma G, Piella G, Gonzalez Balleste MA, to toxic agents.

Hahner N, Eixarch E, Shen D, Li G. Proceedings
IEEE International Symposium on Biomedical
Imaging (ISBI). 2018:696-699 (2018).

e Patch spaces and fusion strategies in
patch-based label fusion. Benkarim OM, Piella
G, Hahner N, Eixarch E, Gonzalez Ballester MA,
Sanroma G. Computerized Medical Imaging and
Graphics. 71:79-89 (2019).

We want to develop imaging
biomarkers to identify the fetuses

with neurodevelopmental

alterations
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Fetal

therapy

We want to develop new therapies and intrauterine
treatments that overcome the limitations that have
existed up to now in fetal surgeries.

Coordinators
Elisenda Eixarch
Miriam llla

Posdoctorals
Sergio Berdun
Narcis Masoller

Maternal-Fetal
Medicine Specialists
Mar Bennasar

Josep Maria Martinez

Predoctorals
Alex Agyemang
Mirza Awais
Alexander Engels
David Basurto
Molka Kammoum
Talita Micheletti
Johanna Parra
Laura Pla
Ximena Torres
Lucas Trigo

ELISENDA EIXARCH Y MIRIAM ILLA

Coordinators of the research line. Maternal-Fetal
Medicine Specialists at BCNatal. Lecturers in specialized
courses of Fetal I+D Education Barcelona.

Clinical Research Fellows

Diana Lip

Marta Barenys

Master Students
Cristina Baques
Paula Vazquez
Mari Carmen Lépez

Technicians
Sabrina Gea
Anna Rocabert

Undergraduate
Student
Montse Mayol

Engineers
Joan Junyent
Rocio Lopez

WHAT KIND OF FETAL THERAPIES DO WE
DEVELOP?

The main reason of our research team is to
prevent or treat pathologies of fetal origin. To this
end, we evaluate specific therapeutic strategies
with a potential neuroprotective effect that could
be useful in certain diseases of fetal origin, such as
intrauterine growth restriction (IUGR). Before
applying these therapies to clinical practice, we
evaluate their effects in animal models of IUGR.

WHAT WILL TECHNOLOGICAL ADVANCES ALLOW IN
FETAL SURGERY?

Research on new surgical procedures in the fetal
environment will allow us to save more lives
before birth and improve the prognosis of
babies with more serious conditions. For this,
we focus our work on developing technological
advances through robotics, photonics,
miniaturization and the use of sensors. Uniting
all these disciplines will allow us to improve the
results of the fetal surgeries that we currently
perform and create new treatments for the
problems that have no solution at the moment.
The use of ex vivo and experimental models is
key to achieving our objectives.

& The line gathers medical specialists in fetal
& & medicine, biologists and research technicians.




Publications

“ Early environmental enrichment enhances

abnormal brain connectivity in a rabbit model
of Intrauterine Growth Restriction. Illa M, Brito
V, Pla L, Eixarch E, Arbat A, Batallé D,
Mufoz-Moreno E, Crispi F, Udina E, Figueras F,
Ginés S, Gratacos E. Fetal Diagnosis and
Therapy. 44(3):184-193 (2018).

ﬂ Nutritional intra-amniotic therapy increases

survival in a rabbit model of fetal growth
restriction. Glimiis HG, llla M, Pla L, Zamora M,
Crispi F, Gratacos E. PLoS One. 13(2):e0193240
(2018).

Genetic profile of isolated congenital
diaphragmatic hernia revealed by targeted
next generation sequencing. Kammoun M,
Souche E, Brady P, Ding J, Cosemans N, Gratacos
E, Devriendt K, Eixarch E, Deprest J, Vermeesch
JR. Prenatal Diagnosis. 38(9):654-663 (2018).

Assessment of prenatal cerebral and cardiac
metabolic changes in a rabbit model of fetal
growth restriction based on 13C-labelled
substrate infusions and ex vivo multinuclear
HRMAS. Simées RV, Cabafas ME, Loreiro C,
Illa M, Crispi F, Gratacds E. PLoS One.
13(12):e0208784 (2018).

Fetal MRI Synthesis via balanced auto-
encoder based generative adversarial
networks. Torrents J, Piella G, Masoller N,
Gratacos E, Eixarch E, Ceresa M, Ballester MAG.
Conference proceedings: IEEE Engineering in
Medicine and Biology Society. 2018:2599-
2602 (2018).

Segmentation and classification in MRI and US
fetal imaging: Recent trends and future
prospects. Torrents J, Piella G, Masoller N,
Gratacos E, Eixarch E, Ceresa M, Ballester.
Medical Image Analysis. 51:61-88 (2019).

Consensus definition and essential reporting
parameters of selective fetal growth restriction
in twin pregnancy: a Delphi procedure. Khalil
A, Beune |, Hecher K, Wynia K, Ganzevoort W,
Reed K, Lewi L, Oepkes D, Gratacos E,
Thilaganathan B, Gordijn SJ. Ultrasound in
Obstetrics & Gynecology. 53(1):47-54 (2018).

o Fetoscopic endoluminal tracheal occlusion and
reestablishment of fetal airways for congenital

I IN 2018...

e We have shown that the
administration of Lactoferrin and DHA
during gestation and lactation
reduces the negative effects on brain

development, secondary effects of
IUGR, in animal models.

o We have described, for the first time in
an experimental setting, the positive
effects of postnatal stimulation both on
cerebral structure and function.

diaphragmatic hernia. Van der Veeken L,
Russo FM, De Catte L, Gratacos E, Benachi A,
Ville Y, Nicolaides K, Berg C, Gardener G,
Persico N, Bagolan P, Ryan G, Belfort MA,
Deprest J. Gynecological Surgery. 15(1):9
(2018).

Collaborations

Nationals:

« Universitat Pompeu Fabra

o Instituto de Ciencias Fotdnicas (ICFO)

« Instituto de Bioingenierfa de Catalufia (IBEC)

o Institut Quimic de Sarria (1QS)

» Departamento de Biologia Celular,
Inmunologia y Neurociencias de la
Universitat de Barcelona (UB)

Internationals

o University Hospitals Leuven, Belgium

e Institute of Mechanical Systems, Switzerland

« Leibniz Research Institute for Environmental
Medicine, Germany

« University of Sdo Paulo, Brazil

Robotics,
photonics and
miniaturization will
allow us to make a
generational leap in
fetal surgeries
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e We have developed a surgical
planning system based on 3D
reconstruction that allows us to
improve the accuracy of the
surgeries in twin-to-twin
transfusion syndrome.

o We have developed the first prototype
of the membrane sealing system that
has proven to work well in ex vivo

models.

Research Areas

Clinical/Basic

Engineering

Strategic
goals

FETAL THERAPY

To evaluate the
neuroprotective effect
of therapies in
experimental models.

To perform a clinical
study to evaluate the
effectiveness of
different therapies.

FETAL SURGERY

To validate the use of
a membrane sealing
system in the clinical
setting.

To complete the
development of a
robotic assistance
system for fetal.

To implement the
use of a planning
and guidance system
for fetal surgeries
using computerized
image.
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disease
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Coordinator
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Clinical Research Fellow
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&

&& psychologists and research technicians..

We improve the diagnosis and
management of pregnancies with

growth restriction to avoid possible
neurodevelopmental alterations.

Coordinator of the research line. Maternal Fetal Medicine
Specialists and Head of the Department at BCNatal-Hospital Clinic.
Lecturer in specialized courses of Fetal I+D Education Barcelona.

This line gathers fetal medicine specialists,

WHAT IS THE IMPACT OF THE INTRAUTERINE
GROWTH RESTRICTION ON BABIES?

Babies with IUGR have an increased risk of
complications before and after birth. But that is
not all; in addition, they may present
neurodevelopmental alterations. These, although
may be mild and may not have important
sequelae, are more and more frequently
recognized as family and social problems.

WHY IS PREVENTION IMPORTANT?

The evaluation of the longitudinal growth in
pregnancy is key to making an accurate prediction
of fetal growth restriction and its consequences.
The correct definition and diagnosis of IUGR is
especially important for fetal medicine, since it
will allow implementing preventive measures
during pregnancy and childbirth, as well as
therapies during early childhood.

ANOTHER AREA OF THIS LINE RESEARCH FOCUSES
ON PREECLAMPSIA, ARE THERE NEW
DEVELOPMENTS?

Preeclampsia is the second cause of maternal
death in the world. Today, thanks to research, its
diagnosis is predictable and we continue to study
it to determine possible causes, such as its
supposed relationship with oocyte donation.
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