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EDITORIAL

Eyes of the Heart Team - the interventional imaging
specialist: a pathway for future generations

Christian Hamm?*, MD, PhD

Bl Nicolo Piazza'*, MD, PhD; Victoria Delgado?, MD, PhD; Darren Mylotte’, MB BCh, MD;

1. Department of Medicine, Division of Cardiology, McGill University Health Centre, Royal Victoria Hospital, Montreal, QC,
Canada; 2. Department of Cardiology, Leiden University Medical Center, Leiden, the Netherlands, 3. Department of Cardiology,
Galway University Hospitals, SOALTA Health Care Group, National University of Ireland, Galway, Ireland; 4. Campus

Kerckhoff, University of Giessen, Bad Nauheim, Germany

The importance of multimodality imaging for structural heart
disease interventions was demonstrated during the first dec-
ade of transcatheter aortic valve implantation (TAVI) and trans-
catheter edge-to-edge mitral valve repair (2002-2012)"2. While
cardiac computed tomography (CT) has been critical for patient
and device selection, as well as for providing optimal fluoroscopic
projections for TAVI, protocolisation of echocardiography was
instrumental in providing reproducible results during and after
transcatheter edge-to-edge mitral valve repair. Nowadays, cardiac
CT and echocardiography play a vital role across a spectrum of
structural heart disease interventions (e.g., paravalvular leak clo-
sure, ventricular septal defect closure, transcatheter mitral valve
replacement, and combined transcatheter valve interventions).
Unlike cardiac surgeons who achieve a direct visualisation of
the cardiac structures, interventional cardiologists rely on cardio-
vascular imaging to guide procedures. Structural heart disease
interventions require an integrative approach to cardiovascular
imaging by merging data from fluoroscopy, echocardiography and
multislice CT. Consequently, structural heart disease intervention-
alists need to acquire the skill sets of an “interventional imaging

specialist” for proper patient and device selection, procedural
guidance and device assessment. In fact, lack of proper knowledge
of structural imaging or, alternatively, failure to recognise its key
role in procedural planning may have detrimental effects on struc-
tural interventions and training. Meanwhile, most interventional
structural heart disease training programmes remain focused on
the technical aspects of procedures while “imaging” is learnt or
understood on a case-by-case basis through “osmosis™. In addi-
tion, supervisors themselves often lack competence as structural
imaging teachers.

The required knowledge and skill sets span the spectrum of image
acquisition, analysis, interpretation and application. Furthermore,
understanding the correlation between different imaging modal-
ities is key in accessing the so-called “complexity” of cardio-
vascular imaging. Accordingly, realising that the left and right
heart can be appreciated in one-, two-, three- and four-chamber
views, irrespective of imaging modality, might markedly simplify
the process of identifying and correlating anatomical structures
across imaging modalities** (Figure 1). For example, a three-
chamber view of the left heart will have the aortic and mitral valve
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Interventional imaging specialist

Figure 1. A three-chamber view is demonstrated with a heart specimen, echocardiography, fluoroscopy, computed tomography and cardiac

magnetic resonance imaging. How the heart appears is only a matter of viewing angle and not imaging modality.

(and their components) in the same relative orientation regard-
less of imaging modality (i.e., fluoroscopy, echocardiography,
multislice computed tomography, magnetic resonance imaging).
In fact, the appearance of heart structures on imaging depends
on angle projection rather than on specific imaging modalities.

Developing a common language between the interventionalist
and non-invasive imager is imperative, yet challenging®. While
localisation of cardiac structures on CT scan and fluoroscopy
relies on attitudinal descriptors (i.e., superior/inferior, anterior/
posterior, right/left), echocardiography incorporates more relative
terms such as medial, lateral and septal that can confuse the inter-
ventionalist while navigating catheters and devices according to
fluoroscopic images’. The attitudinal description of the heart can
be assumed across imaging modalities and can simplify commu-
nication between disciplines. Both papillary muscles, for example,
can be identified as posterior structures oriented in a superior and
inferior orientation, respectively.

A thorough understanding of the attitudinal description of heart
structures is necessary for comprehension of structural imaging’.
Cardiac structures can subsequently be identified and localised
according to chamber views through different imaging modali-
ties. Interestingly, cardiac CT provides a 3D data set of the heart
that can be reconstructed in multiple planes and provides an excel-
lent framework to understand the attitudinal orientation of cardiac
structures. Cardiac CT can act as the seminal tool to understand
fluoroscopic imaging and transoesophageal echocardiography

better, the former by performing multiplanar reconstructions from
transverse and sagittal projections and the latter by performing
multiplanar reconstructions from the viewpoint of the oesophagus.
Despite the increasing interest in interventional cardiovascular
imaging, many unknowns remain. By what criteria do we define
an interventional imaging specialist? Should there be a joint
learning programme between the interventional and the non-inva-
sive structural imaging specialist? Do interventional cardiology
fellows undergoing training in structural heart disease require
a period (e.g., six months or 12 months) of focused learning in
multimodality imaging and/or should there be a minimum num-
ber of cardiac CT or echocardiograms to be analysed? Who will
be qualified to teach? Will qualified training centres require certi-
fication? Should there be certified mediums through which imag-
ing is taught (e.g., seminars, conferences, on-line course)?
Finally, the current editorial focuses on the awareness and know-
ledge gaps of the interventional imaging specialist. The “eyes” of
the Heart Team cannot be complete without those of the non-inva-

sive imaging specialist... two pairs of eyes are better than one!

Conflict of interest statement

N. Piazza is a consultant for Medtronic, Circle Cardiovascular
Imaging 42, HighLife, and MicroPort. V. Delgado reports receiving
speaker fees from Abbott Vascular and Medtronic, and grants to the
institution from Medtronic, Boston Scientific, Biotronik, Edwards
Lifesciences, GE Healthcare and Abbott Vascular. C. Hamm is

m
c
=
=
=
=3
(1]
=
<
(1]
=
=
o
=
N
o
—
e
—
o1
(o]
N
©
1
©
w
o




m
c
=
ok
=
=3
[1]
=
<
(1
=
=
o
=
N
(@]
=
S
—
o1
(o]
N
©
1
©
w
o

a member of the Medtronic Advisory Board. D. Mylotte has no con-
flicts of interest to declare.

References

1. Mylotte D, Dorfmeister M, Elhmidi Y, Mazzitelli D, Bleiziffer S, Wagner A,
Noterdaeme T, Lange R, Piazza N. Erroneous measurement of the aortic annu-
lar diameter using 2-dimensional echocardiography resulting in inappropriate
CoreValve size selection: a retrospective comparison with multislice computed
tomography. JACC Cardiovasc Interv. 2014;7:652-61.

2. Silvestry FE, Rodriguez LL, Herrmann HC, Rohatgi S, Weiss SJ,
Stewart WJ, Homma S, Goyal N, Pulerwitz T, Zunamon A, Hamilton A,
Merlino J, Martin R, Krabill K, Block PC, Whitlow P, Tuzcu EM, Kapadia S,
Gray WA, Reisman M, Wasserman H, Schwartz A, Foster E, Feldman T,
Wiegers SE. Echocardiographic guidance and assessment of percutaneous
repair for mitral regurgitation with the Evalve MitraClip: lessons learned from
EVEREST 1. J Am Soc Echocardiogr. 2007;20:1131-40.

3. Grapsa J, Kunadian V, Capodanno D, Vidal-Perez R, Radu M, Christia P,
Efimova A, Windecker S, Lancellotti P, Cosyns B, Donal E, Alexandru

Popescu B, Habib G. Joint EACVI HIT/EAPCI young survey/ESC CoT sur-
vey: training and education for multimodality imaging in structural interven-
tions. Eur Heart J Cardiovasc Imaging. 2016;17:1432-33.

4. Thériault-Lauzier P, Andalib A, Martucci G, Mylotte D, Cecere R, Lange R,
Tchétché D, Modine T, van Mieghem N, Windecker S, Buithieu J, Piazza N.
Fluoroscopic anatomy of left-sided heart structures for transcatheter interven-
tions: insight from multislice computed tomography. JACC Cardiovasc Interv.
2014;7:947-57.

5. Pighi M, Thériault-Lauzier P, Alosaimi H, Spaziano M, Martucci G,
Xiong TY, Buithieu J, Ybarra LF, Afilalo J, Leipsic J, Ozden Tok O, Mousavi N,
Mangiameli A, Pilgrim T, Praz F, Windecker S, Piazza N. Fluoroscopic
Anatomy of Right-Sided Heart Structures for Transcatheter Interventions.
JACC Cardiovasc Interv. 2018;11:1614-25.

>

6. Piazza N, Mylotte D, Theriault Lauzier P. Fluoroscopic “heart chamber’
anatomy — the case for imaging modality-independent terminology.
Eurolntervention. 2016;12:Y9-15.

7. De Almeida MC, Spicer MC, Anderson RH. Why do we break one of the
first rules of anatomy when describing the components of the heart? Clin Anat.
2019;32:585-96.





