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The clinical role of 3D echocardiography

• Quantitative assessment of cardiac chambers

• Teaching cardiac anatomy

• Anatomical assessment of structural heart disease

• Guidance of interventional procedures

• Automated valve quantitative modeling  
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Yale medical students, graduating class of 1902; John Hay Whitney 
Medical Library, Yale University





Teaching anatomy



Teaching “dynamic” cardiac anatomy using
3D echocardiography

Siew Yen Ho 
Head of Cardiac Morphology Brompton Hospital 
Imperial College  London
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Anatomical assessment of SHD
Degenerative mitral regurgitation 



Anatomical assessment of SHD
Mitral stenosis



RUPV

CS
MV

Ao

SVC

CS

Ao

Left side Right side

Anatomical assessment of SHD
Atrial Septal Defect



Courtesy of Edgardo Bonacina

Thin 
consistency Thin 

consistency

Anatomical assessment of SHD
Atrial Septal Defect



SVC RUPV

Ao

Size < 35 mm

Posterior, 
inferior and 
superior rims

> 5 mm

Anterior 
(aortic) rim

> 2mm

Anatomical assessment of SHD
Atrial Septal Defect



Anatomical assessment of SHD
Atrioventricular septal defect

Faletra FF et al. Circ Cardiovasc Imaging 
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PFO closure

Clear spatial relation-ship between catheters, 

devices and soft structures



Balloon valvulo-plasty

Clear spatial relation-ship between catheters, 

devices and soft structures
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A	new	step	forwards	in	the	field	of	

image-guided	percutaneous	

intervention	

The	x-ray-echo	fusion	imaging



ü Echo	and	fluoroscopy	are	based	on	different	physical	
principles	(ultrasound	mechanical	waves	versus	
electromagnetic	waves)	

ü Echo	and	fluoroscopy	have	remarkable	differences	in	
imaging	generation	(echoes	versus	attenuation)

ü Nevertheless,	they	fit	perfectly	when	fused	together	
in	a	single	image

Weaknesses	of	X-ray	are	off-set	by	
strengths	of	Echo	and	viceversa
Faletra	FF,	Monaghan	Mark
EHJ	cardiovasc.	Imaging.	Submitted

The	rational



Poor	soft	tissue	resolution

Single	plane	displaying	
overlapping	 anatomy

Difficulty	 in	3D	space	
orientation

Optimal	visualization	of	soft	
tissue

3D	representation	of	cardiac	
structures	as	they	are	in	reality

Easy	navigation	in	3D	space

Weaknesses	of	x-ray Strengths	of	TEE



Strengths	of	x-ray	

Large	field	of	view

High	 temporal(30	frame/sec)and	
spatial(0.3	mm)resolution

Optimal	definition	 of	wire,	
catheters	and	devices.	

Easy	to	get	and	use

Weaknesses	of	TEE

Narrow	field	of	view

Poor	definition	 of	
catheters,	wires	and	
devices

Relatively	low	spatial	and	
temporal	resolution	 (3D	TEE)

Depend	on	image	quality	and	
operator’s	experience



The	x-ray-echo	fusion

The	system



X-ray-echo	fusion

The	system



The	x-ray-echo	fusion



The	x-ray-echo	fusion

Potential	role	in	SHD	interventions

Examples	of	transseptal	puncture	,	closure	of	

paravalvular	 leak	and	TAVI
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An	easier	localization	of	site-specific	TSP



Transseptal	puncture
Following	the	needle



Transseptal	puncture
Visualizing	the	“tenting”	on	the	fluoroscopic	image



Closure	of	paravalvular	leak

Localizing	the	paravalvular	leak	on	the	fluoroscopic	image
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Closure	of	paravalvular	leak



TAVI
“zero	contrast”
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The clinical role of 3D echocardiography

• Direct evaluation of cardiac chamber volumes  

• The “surgical view” of mitral valve

• Teaching cardiac anatomy

• Guidance of interventional procedures in structural heart disease (x-
ray-echo fusion)

• Automated valve quantitative modeling  



Automated quantitative valve modeling



Automated quantitative valve modeling



Food	for	thoughts	

• Echocardiography has been in use since 1960s giving a tremendous

impulse in the diagnosis of cardiac disease

• The “evolution” of echocardiography has eventually generated the “real

time” 3D echocardiography.

• This new modality provides realistic anatomical imaging of normal and

pathological cardiac structures, and plays a pivotal role in guiding

percutaneous SHD intervention.

• Finally, it provides the ideal framework for a completely automated heart

valve modeling
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