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Echocardiographic Monitoring of the Procedure

» Guidance of the transseptal puncture
» Detection of early complications

» Monitoring of the procedure

Arch mal coeur 1989
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Non-invasive imaging in percutaneous mitral valve
procedures

Nina Ajmone Marsan, MD; Jeroen J. Bax*, MD, PhD

Table 3. Role of non-invasive imaging before, during and after the different percutaneous MV interventions.
Imaging modality Before the procedure Intra-procedure Follow-up

Valve commissurotomy Mitral stenosis severity (TTE). Guiding catheter and balloon position (fluoroscopy, TEE, ICE). Potential restenosis (TTE).
MV morphology/Wilkins calcium score Evaluation of commissural opening (TEE).
(TTE). Evaluation of complications (TEE).

Paravalvular leak closure Regurgitation severity (TEE). Guiding transseptal puncture and crossing the defect Long-term procedure success
Location, size and shape of the defects (fluoroscopy, TEE). (TTE).
(TEE). Evaluation of procedure results (TEE).

Leaflet repair MR severity (TTE, TEE, MRI). Guiding transseptal puncture (fluoroscopy, TEE, ICE). Long-term procedure success
MV and subvalvular apparatus anatomy Guidance for device steering and clip positioning and device stability (TTE).
(TTE, TEE, MSCT). (fluoroscopy, TEE).
Evaluation of procedure results (TEE).

Coronary sinus MR severity and mechanism Evaluation of coronary sinus and circumflex coronary artery Long-term procedure success
annuloplasty (TTE, TEE, MRI, MSCT). (fluoroscopy). and device stability (TTE).
Coronary sinus location in relation Positioning and deployment of the device (fluoroscopy).
to MV annulus and circumflex Evaluation of procedure results (TEE).
coronary artery (MSCT).
Mitral annulus calcifications
(MSCT, TTE, TEE).

ICE: intracardiac echocardiography; MR: mitral requrgitation; MRI: magnetic resonance imaging; MSCT: multi-slice computed tomography; MV: mitral valve;
TEE: transesophageal echocardiography; TTE: transthoracic echocardiography

Eurolntervention Supplement (2010) Vol. 6 (Supplement G) G28-G37
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Septal Ablation without Echocardiographic Control

Mayer et al . Am J Cardiol 2003; 92: 241
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Non-invasive imaging in percutaneous mitral valve
procedures

Nina Ajmone Marsan, MD; Jeroen J. Bax*, MD, PhD

Table 3. Role of non-invasive imaging before, during and after the different percutaneous MV interventions.
Imaging modality Before the procedure Intra-procedure Follow-up

Valve commissurotomy Mitral stenosis severity (TTE). Guiding catheter and balloon position (fluoroscopy, TEE, ICE). Potential restenosis (TTE).
MV morphology/Wilkins calcium score Evaluation of commissural opening (TEE).
(TTE). Evaluation of complications (TEE).

Paravalvular leak closure Regurgitation severity (TEE). Guiding transseptal puncture and crossing the defect Long-term procedure success
Location, size and shape of the defects (fluoroscopy, TEE). (TTE).
(TEE). Evaluation of procedure results (TEE).

Leaflet repair MR severity (TTE, TEE, MRI). Guiding transseptal puncture (fluoroscopy, TEE, ICE). Long-term procedure success
MV and subvalvular apparatus anatomy Guidance for device steering and clip positioning and device stability (TTE).
(TTE, TEE, MSCT). (fluoroscopy, TEE).
Evaluation of procedure results (TEE).

Coronary sinus MR severity and mechanism Evaluation of coronary sinus and circumflex coronary artery Long-term procedure success
annuloplasty (TTE, TEE, MRI, MSCT). (fluoroscopy). and device stability (TTE).
Coronary sinus location in relation Positioning and deployment of the device (fluoroscopy).
to MV annulus and circumflex Evaluation of procedure results (TEE).
coronary artery (MSCT).
Mitral annulus calcifications
(MSCT, TTE, TEE).

ICE: intracardiac echocardiography; MR: mitral requrgitation; MRI: magnetic resonance imaging; MSCT: multi-slice computed tomography; MV: mitral valve;
TEE: transesophageal echocardiography; TTE: transthoracic echocardiography

Eurolntervention Supplement (2010) Vol. 6 (Supplement G) G28-G37













CENTRAL ILLUSTRATION Major Steps of Transseptal Transcatheter Mitral Valve Replacement

e \
e > Transseptal
Catheterization 0
Patient Preparation Mitral Valve Crossing
and Room Setting and Stiff Wire Placement

TMVR Work-Up ) | W / THV Preparation

* Mechanisms of mitral
valve disease

« Characterization of the
mitral valve and THV
sizing

= Assessment of the risk
of LVOT obstruction

10,

Y oo ~ - Crossing of the
Follow-Up Care - T 2 s Septum
» Valve thrombosis — 7 / 8 /

« Paravalvular leaks and — Positioning and
late migration of prosthesis e Deployment of the THV

- Hemolysis \ enl
- Interatrial shunts Postdeployment Assessment § 7"« S—
« Endocarditis and Management e e D

(atrial/ventricular)

= Position

= Paravalvular leaks and central MR

- Transmitral gradients

« Abnormal leaflets motion

= Interatrial shunts

= LVOT obstruction

= Pericardial effusion and tamponade

« Slow inflation technique

Urena, M. et al. J Am Coll Cardiol Intv. 2017;10(19):1905-19.
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2016 ESC Guidelines for the management of atrial
> — fibrillation developed in collaboration with EACTS

Recommendations for occlusion or exclusion of the
left atrial appendage

Recommendations

After surgical occlusion or exclusion
of the LAA, it is recommended to
continue anticoagulation in 461,462
at-risk patients with AF for stroke
prevention.

LAA occlusion may be considered
for stroke prevention in patients
with AF and contra-indications for
long-term anticoagulant treatment
(e.g. those with a previous
life-threatening bleed without a
reversible cause).

Surgical occlusion or exclusion of
the LAA may be considered for
stroke prevention in patients with
AF undergoing cardiac surgery.

Surgical occlusion or exclusion of the
LAA may be considered for stroke
prevention in patients undergoing
thoracoscopic AF surgery.

AF = atrial fibrillation; LAA = left atrial appendage.
*Class of recommendation.

®Level of evidence. EHJ 2,016
’

“Reference(s) supporting recommendations.



Verification of Stabillity

1. Compression of device lobe

Correct Size
e T 1 d Yigh

-

[
-----

Stable
“Tire” shaped — Proper
compression on the device.
Good apposition to LAA wall

Undersized

Unstable

“Hockey Puck” shaped — No
compression on the device

H
!
&

Oversized/Entrapped

Unstable

“Strawberry” shaped — inward
folding stabilizing wires

ST. JUDE MEDICAL



Measurements and Sizing

= Measurements should be taken using both echocardiography and
angiography

= A marker pigtail can be used for calibration

= RAO 30° Cranial 10-20°is the most common angiographic projection
* A range of views can help identify the best view for device deployment

A - Orifice
B - Landing Zone
C — Depth

HEE
mEE X
EsE ST. JUDE MEDICAL
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TABLE 2 Compéﬂson of TEE and ICE for Procedural Guid‘ance of Structural Heart Interventions

Characteristics TEE ICE
Procedure invasiveness ~ Semi-invasive ~ Invasive
Sedation requirements | General anesthesia v Moderate sedatidh
Personal requirements ~ Dedicated echocardiographer ~ Can be performed by the interventionalist
Time Tim‘e ébnsuming bdt can be done | LeAss' time needed mostly because of avoidance
simultaneous with fluoroscopy of general anesthesia
Integration in catheter laboratory ~ Requires additional equipment and space * Easily integrated, often built in

Imaging advantages

Imaging disadvantages

Risk of compllcatlons
Cost :
Supportive data

Other ‘limita:tions :

High-resolution imaging
Biplane imaging

Established incremental value for 3D-TEE
- Limited Doppler capabilities for aortic and

pulmonic valves

Very low (<0 5%)

S .Reasonable' b
Standard of care for most SHD interventions

High-resolution imaging
Possible advantage in imaging certain structures
(e.g., pulmonary valve)

‘Limited far-field imaging

Limited 3D capabilities
Lack of biplane imaging

Low (1%-2%)

~ High (limited reusability of the catheter)

Established utility for 1AS defect closure
Emerging data on feasibility in guiding LAAO, TAVR
Limited data on guidance of other SHD interventions

Operator learning curve

*Total cost for ICE vs. TEE-quided procedures might be comparable when accounting for labor, additional personal requirements, and anesthesia cost.

IAS = intra-atrial septum; LAAO — left atrial appendage occlusion; SHD - structural heart disease; TAVR — transcatheter aortic valve replacement; TEE = transesophageal
echocardiography; other abbreviations as in Table 1.

Alkhouli, JACC Cardiovasc Interv, 2018
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Conclusion -1

Méme si I'écho en salle de KT nest pas une nouvelle
entité, son champ d’application s’est considérablement
développé avec l'extension des procédures valvulaires

(mitrales...), mais pas exclusivement (CIA, auricules,
CMH)
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Conclusion -2

L'échographiste et le cathétériseur interventionnel
forment un couple dont la coordination et I'entente sont
un facteur majeur defficacité et de diminution des

risques procéduraux



