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ROLE OF CARDIAC 
RM: WHAT’S MORE?



STRUCTURAL HEART 
DISEASES

Non-coronary
heart disease 
for which some 
therapy, surgical or 
percutaneous, exists
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Overview

• CMR in valvulopathies

a) Aortic stenosis and TAVI

a) Mitral Regurgitation



Baumgartner et al, EHJ 2017



A TTE evaluation: parasternal long
axis view
Distance between the insertion of
right coronary leaflet and non
coronary leaflet at mid-systolic
frame

ATTE AMDCT

We lost the 

maximum 

diameter

Pontone, Am Heart J 2011

AORTIC STENOSIS

Grading aortic stenosis – LVOT measurement



Maes F et al JCMR 2017

AORTIC STENOSIS

Grading aortic stenosis – LVOT measurement



Pontone G et al Am J Cardiol 2014

AORTIC STENOSIS

Pre-TAVI Assessment
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Pontone G et al Am J Cardiol 2014

AORTIC STENOSIS

Pre-TAVI assessment



AORTIC STENOSIS 

Tissue Characterization

Musa et al, Circulation 2019



Predictors of ATTR-CA in elderly patients
undergoing transcatheter aortic valve
replacement. Quantitative assessment of
technetium- 99m pyrophosphate myocardial
uptake (A) is shown in a patient with (bottom)
and without ATTR-CA (top) with corresponding
H/CL ratio

Castano EHJ 2017

AORTIC STENOSIS

Tissue Characterization: Subclinical Amyloidosis



Cavalcante JCMR 2017

AORTIC STENOSIS

Tissue Characterization: Subclinical Amyloidosis



Native T1  = 1200 msec

AORTIC STENOSIS

Tissue Characterization: T1 mapping



Ewe Am J Card 2015

AORTIC STENOSIS

TAVI FOLLOW UP: Aortic Regurgitation



Bloomfield GS JACC CI 2012

AORTIC STENOSIS

TAVI FOLLOW UP: Grading Aortic Regurgitation



Hartlage GR et al JCMR 2014

AORTIC STENOSIS

TAVI FOLLOW UP: The emerging role of CMR in grading AR



Pibarot P et al , JACC CI 2015

AORTIC STENOSIS

TAVI FOLLOW UP: Grading Aortic Regurgitation



Primary composite outcome Kaplan-Meier survival analysis for patients with greater than

mild paravalvular leak (PVL) by imaging method. QE = qualitative echocardiography, SQE =

semi-quantitative echocardiography, CMR = cardiovascular magnetic resonance. CE =

circumferential extent. Primary composite outcome = repeat invasive therapy, heart failure

hospitalization, and all-cause death.

Hartlage GR et al JCMR 2014

AORTIC STENOSIS

TAVI FOLLOW UP: The emerging role of CMR in grading AR



AORTIC STENOSIS

TAVI FOLLOW UP: The emerging role of CMR in grading AR

Ribeiro JACC 2016



Zoghbi JASE 2019

“When more than mild AR 
is suspected but the data 
are equivocal, CMR should 
be performed (at centers 
with appropriate 
expertise) to quantitate 
aortic regurgitant volume 
and fraction, as well as LV 
chamber volumes”.

AORTIC STENOSIS

TAVI FOLLOW UP: The emerging role of CMR in grading AR



MITRAL REGURGITATION
grading mitral regurgitation



Lopez-Mattei 2016, AJC 2016

Interobserver
variability in RF was 
higher with TTE 
compared with CMR 
(L5.5 – 15% vs 0.1 –
7.3%)

MITRAL REGURGITATION

Grading mitral regurgitation CMR vs echo



Uretsky S, JACC 2015

MITRAL REGURGITATION

Grading regurgitant lesions



Myerson, Circulation 2016

109 asymptomatic pts, with at least moderate MR at echo. 
Mean FU 2,5 ± 1,9 years. Outcome indication for surgery 
(symptoms or guideline criteria) 

MITRAL REGURGITATION

Grading regurgitant lesions: outcome



CLINICAL ACTIVITY_new tools

ViosWorks to have 3D cardiac anatomy in 1 free-breathing in less than 10 min scan

What is it? 

• 3D Cine (EFGRE) 

• Capture data in 7 dimensions

• 3 in space, 1 in time, and 3 in velocity direction

Benefits

• Free-breathing, non-invasive 

• Unsupervised cardiac imaging – no expertise or clinician guidance needed

• Faster cardiac exams help to shorten backlog scheduling times

• Cloud-based visualization and reporting attracts new referrals

• 60-90 min exam
• 20-50+ breath-holds
• Many imaging slices and sequences 
• Dedicated, cardiac technologist and 

Clinician needed to perform exam 
and post-processing 

• 8-30 min exam (clinical indication 
dependent)

• Free breathing
• 1, 3D volume placed over chest
• No dedicated, cardiac 

technologist or clinician needed 
to perform exam.
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Representative Examples of Complete and Partial PMI Typical examples of (A) complete papillary muscle

infarction (PMI) and (B) partial PMI detected by delayed-enhancement cardiac magnetic resonance. Each example

is composed of 2 short-axis images within the affected papillary muscle. As shown, complete PMI was often

associated with transmural infarction of the adjacent left ventricular wall, whereas partial PMI was associated with

subendocardial infarction. Upper right shows bilateral, complete PMI with transmural infarction of the inferior and

lateral walls.

MITRAL REGURGITATION
Cardiac magnetic resonance – evaluating etiology of VHD

Chinitz JS JACC CI 2013
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Basso C et al, Circulation 2015

MITRAL REGURGITATION

CMR for stratifying arrhythmic risk

Kitkungvan D JACC 2018

MVP No- MVP



Guglielmo M, Pontone G, submitted

T1-Mapping and Cardiac Magnetic Resonance Feature-Tracking in Mitral Valve Prolapse

Short title: T1-Mapping and CMR-FT in Mitral Valve Prolapse

1Marco Guglielmo*, MD, 1Laura Fusini*, MD, 1Giuseppe Muscogiuri, MD,PhD, 2Francesca 

Baessato, MD, 3Antonella Loffreno, MD, 4Annachiara Cavaliere, MD, 4Giulia Rizzon, MD; 
1Andrea Baggiano, MD, 5,6Mark G. Rabbat, MD, 1Manuela Muratori, MD, 1Gloria Tamborini, 

MD, 7Ludovica ML Danza, MD, 1,8Alberico Del Torto, MD, 9Elisabetta Tonet, MD, 1,8Giacomo 

Viani, MD, 1Saima Mushtaq, MD, 1Edoardo Conte, MD, 1Giorgia Bonalumi, MD, 1Paola 

Gripari, MD, 1Marco Zanobini, MD, 1,8Daniele Andreini, MD, PhD, 1,8Francesco Alamanni, 

MD, 1Mauro Pepi, MD, 10Andrea I. Guaricci, MD, PhD, 1Gianluca Pontone, MD, PhD

MITRAL REGURGITATION

CMR for stratifying arrhythmic risk



Guglielmo M, Pontone G, submitted

MITRAL REGURGITATION

CMR for stratifying arrhythmic risk
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MITRAL REGURGITATION

CMR for stratifying arrhythmic risk



TAKE HOME MESSAGE 
- Structural heart disease is an exciting and evolving field for CMR

- CMR could be a valid alternative to CT pre-TAVI in patients with severe renal
insufficiency

- CMR is emerging as the gold standard technique to quantify PAR and to
detect the subclinical amyloidosis with important implication in the clinical
decision making workflow

- CMR can help to grade MR in challenging cases and it is emerging as a
technique to stratify the arrhythmic risk in MVP

- Complementary role to angiography, echo, and CT – multimodality imaging
field
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Cawley Circulation 2009

AORTIC STENOSIS

Grading aortic stenosis – valve planimetry



Cavalcante, JACC Card Int 2016

ASSESSMENT OF INTRACARDIAC SHUNTING
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indirect method

STEP 1: Measurement of left stroke volume

(LSV) and right stroke volume (RSV)

Backflow

STEP 2: Measurement

of Qs, Qp and Backflow

STEP 3: Semilunar Valve regurgitation = backflow
Atrio-ventricular Valve regurgitation = SV – Qx
Backflow

MITRAL REGURGITATION

Grading regurgitant lesions



MITRAL REGURGITATION
4D flow



MITRAL REGURGITATION
4D flow


