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Scientific Reports: 3D mapping of post-infarction scarring
increases the prognostic potential of cardiac magnetic
resonance imaging
  28/09/2021

This innovative technology may provide an efficient approach in clinical practice after manual or
automatic segmentation of myocardial borders in a small number of conventional 2D slices and
automatic scar detection

A multidisciplinary team of scientists based at the Universidad de Valladolid and the Centro Nacional
de Investigaciones Cardiovasculares (CNIC),has developed a highly efficient method for identifying
the 3-dimensional features of the scar tissue formed after a myocardial infarction. The study was
carried out in partnership with scientists and clinicians at Hospital Clínico San Carlos, Hospital
Universitario la Paz, Fundación Jiménez Díaz, Hospital Rúber Juan Bravo Quironsalud, Universidad
Politécnica de Madrid, el Centro de Supercomputación de Barcelona, Philips healthcare Iberia,
CIBERCV and CIBERBBN

The new method allows 3-dimensional transmural (across the ventricular wall) mapping of scar
tissue in the infarcted muscle. Transmural mapping of the infarcted tissue enables highly detailed
characterization of the morphology of the damaged tissue and provides an accurate measure of
infarct size relative to myocardial wall thickness, a parameter known as transmurality.

According to CNIC scientist David Filgueiras, “a major advantage of this new method is its full
compatibility with standard cardiac magnetic resonance (CMR) sequences that take just a few
minutes to acquire. This approach can thus significantly shorten the time needed for image
acquisition, easing access to in-demand nuclear magnetic resonance scanners.”
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“This novel methodology may provide an efficient approach in clinical practice after manual or
automatic segmentation of myocardial borders in a small number of conventional 2D slices and
automatic scar detection,” write the authors in an article published in Scientific Reports.

This novel methodology may provide an efficient approach in clinical practice after manual or
automatic segmentation of myocardial borders in a small number of conventional 2D slices and
automatic scar detection

The results of the study show that low scar transmurality on CMR (below 10% of ventricular wall
thickness for 3D sequences or 20% for 2D sequences) is associated with the clinical presentation of
tachycardias involving infarcted ventricular tissue, known as ventricular tachycardias.

Describing the results study first authors Susana Merino, of Valladolid University, and Lilian
Karina Gutiérrez, of the CNIC, said that the results reveal a significant correlation between low scar
transmurality and the cardiac frequency of spontaneous ventricular tachycardia episodes.

The results also show that patients with low scar transmurality values had a higher probability of
ventricular tachycardia recurrences during long-term follow-up.

The new method is especially promising because it uses conventional 2D delayed gadolinium-
enhanced CMR sequences and requires only a limited number of slices. This technology is available
at all centers that carry out CMR studies, and the method does not require 3D CMR studies.

Technology development

The method was developed through technical, experimental, and clinical collaboration under the
umbrella of a specific partnership between Valladolid University and the CNIC. Joint lead author 
Carlos Alberola explained that the technical advances of the method are built on procedures
developed in the Image Processing Laboratory at Valladolid University, located in the Escuela
Técnica Superior de Ingenieros de Telecomunicación.

“The first of these advances is a method for interpolating images that preserves
topology. This allows high-resolution 3D images to be generated with a high level of
precision from the images obtained with conventional CMR procedures.”

“A second advance is a mathematical method for characterizing fibrous tissue formed in the
myocardial wall after an infarction. This tool provides a measure of the full 3D morphology of the
scar relative to the thickness of the myocardium, a parameter known as transmurality.” The method
uses a procedure based on partial differential equations to provide point-wise correspondences
between the endocardium and the epicardium. These correspondences allow the definition of
multiple indicators of the extent of the infarction.

The experimental arm of the study involved input from the Advanced Development in Arrhythmia
Mechanisms and Therapy group at the CNIC, led by Dr. David Filgueiras. This group provided
expertise in experimental models of myocardial infarction, essential for validating the methodology.

The CNIC laboratory also coordinated the study of the clinical application of the new method, in
partnership with a multidisciplinary team of experts in the diagnosis and treatment of complex
cardiac arrhythmias.

The study received funding from the Ministerio de Ciencia e Innovación (TEC2017-82408-R y
PID2019-109329RB-I00); Fondo Europeo de Desarrollo Regional (CB16/11/00458); Heart
Rhythm Association de la Sociedad Española de Cardiología; Fundación Interhospitalaria para
la Investigación Cardiovascular (FIC); Fundación Eugenio Rodríguez Pascual; programa H2020
de la Unión Europea; el Ministerio de Asuntos Económicos y Transformación Digital, and the 
Fundación Carolina-BBVA.

Page 2 of 3

https://www.nature.com/articles/s41598-021-97399-w
https://www.nature.com/articles/s41598-021-97399-w
https://www.cnic.es/es/investigacion/desarrollo-avanzado-sobre-mecanismos-terapias-arritmias
https://www.cnic.es/es/investigacion/desarrollo-avanzado-sobre-mecanismos-terapias-arritmias
https://www.ciencia.gob.es/site-web/;jsessionid=44C2394D6B9E4DDA31F85B00CE263694
https://ec.europa.eu/regional_policy/es/funding/erdf/
https://secardiologia.es/cientifico/guias-clinicas/arritmias/12715-2021-european-heart-rhythm-association-practical-guide-on-the-use-of-non-vitamin-k-antagonist-oral-anticoagulants-in-patients-with-atrial-fibrillation
https://secardiologia.es/cientifico/guias-clinicas/arritmias/12715-2021-european-heart-rhythm-association-practical-guide-on-the-use-of-non-vitamin-k-antagonist-oral-anticoagulants-in-patients-with-atrial-fibrillation
https://fundacionfic.es/
https://fundacionfic.es/
https://www.fundacioneugeniorodriguezpascual.es/
https://ec.europa.eu/programmes/horizon2020/sites/default/files/H2020_ES_KI0213413ESN.pdf
https://ec.europa.eu/programmes/horizon2020/sites/default/files/H2020_ES_KI0213413ESN.pdf
https://portal.mineco.gob.es/es-es/Paginas/default.aspx
https://gestion.fundacioncarolina.es/programas/5437


Published on CNIC (https://www.cnic.es)

Merino-Caviedes S, Gutierrez LK, Alfonso-Almazán JM, Sanz-Estébanez S, Cordero-Grande L,
Quintanilla JG, Sánchez-González J, Marina-Breysse M, Galán-Arriola C, Enríquez-Vázquez D,
Torres C, Pizarro G, Ibáñez B, Peinado R, Merino JL, Pérez-Villacastín J, Jalife J, López-Yunta M,
Vázquez M, Aguado-Sierra J, González-Ferrer JJ, Pérez-Castellano N, Martín-Fernández M,
Alberola-López C, Filgueiras-Rama D. (2021). Time-efficient three-dimensional transmural
scar assessment provides relevant substrate characterization for ventricular tachycardia
features and long-term recurrences in ischemic cardiomyopathy. Scientific Reports, 11(1),
1-13. doi: doi:10.1038/s41598-021-97399-w

  

    Source
URL:https://www.cnic.es/en/noticias/scientific-reports-3d-mapping-post-infarction-scarring-increases-
prognostic-potential 

Page 3 of 3

https://www.nature.com/articles/s41598-021-97399-w
https://www.nature.com/articles/s41598-021-97399-w
https://www.nature.com/articles/s41598-021-97399-w
https://www.nature.com/articles/s41598-021-97399-w
https://www.nature.com/articles/s41598-021-97399-w
https://www.nature.com/articles/s41598-021-97399-w
https://www.nature.com/articles/s41598-021-97399-w
https://www.nature.com/articles/s41598-021-97399-w
https://www.cnic.es/en/noticias/scientific-reports-3d-mapping-post-infarction-scarring-increases-prognostic-potential
https://www.cnic.es/en/noticias/scientific-reports-3d-mapping-post-infarction-scarring-increases-prognostic-potential

