
Yannis	Amador	MD	
Cardiac	Anesthesia	Fellow	

Toronto	General	Hospital-UHN

3D	Models		
Mitral	Valve	



Disclosure

eSie Valve



Objectives

• Road	map	of	3D		

• Describe	types	

• Recommedations	

• Limitations	



Road	Map	3D	modes	MV

3D		

DICOM	FILE

• ECHO	

• CT	

• MRI

SEGMENTATION

3	types	MODELS	

QLab	

TomTec	

eSie	Valve	



2D ➟ 3D
“DEPTH” 

Overview:	Innovation



3D	acquisition:	RENDERING

Wire Frame Surface Rendering Volume Rendering

Equidistant Points Connected

Flat Surface Structures

More Data Points

Hollow Structures

Most Complex

Intra-Cardiac Structure



Overview:	3D	acquisition

REAL	BENEFIT?	

	…COOL	IMAGES



Advantage:	3D	IMAGES

Sugimoto, T., Dulgheru et al. What Does 3D Echocardiography Add to 2D Echocardiography in the Assessment of Mitral Regurgitation? Current 
Cardiology Reports, 19(10), 90. 

• Localization	

• Mechanism	

• QuantiTication	

• Surgical	Approach	



Overview:	3D	acquisition



Limitations

Models ?





Advantage:	3D	IMAGES

• Localization	

• Mechanism	

• QuantiTication	

• Surgical	Approach	



Simultaneous		
Perspectives	

Surgically	-		
Not	Possible





3D
MODELS



3D	Models

Brands 3 Off-line	



3D	Models

Brands

Off-line	

eSie Valve
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Overview:	3D	MODELS

Philips 
QLab-MVN

GE 
Tomtec/MV4D

Siemens 
e Sie valve



Philips 
MVN

GE 
Tomtec/MV4D

Siemens 
e Sie valve

Semi-Automated Semi Automated Automated

Static Dynamic Sys Dynamic

Philips only Vendor independent Siemens Only

Overview:	3D	MODELS



Overview:	3D	MV	Model	-QLab	

Anatomy	of	Mitral	Valve	Navigation
MVN





End	Systole
Last	frame	before		

OPENS











Overview:	TomTec	

Anatomy	of	TomTec



Overview:	TomTec	









TomTec	

QLab



Overview:	eSie	Valves

Anatomy	of	eSie	Valves

SC	2000











All frames analyzed (systolic & diastolic) 

Automated analysis 

Based on anatomical landmark recognition



Limitations

Brands • NO	global	MV	apparatus	

• NO	stl.Tile



Limitations

Brands

• Gap	between	scallops



Limitations

Brands

• LeaTlet	contour	



Three-Dimensional	
Printing



Mimics 
ATK snap

20-60’ 45-120’

.stl

Segmentation



BIDMC, EchoLab, P. F. Mahmood



BIDMC, EchoLab, P. F. Mahmood

NORMAL Ischemic



BIDMC, EchoLab, P. F. Mahmood

Barlow’s	Valve After	a	Ring



BIDMC, EchoLab, P. F. Mahmood



BIDMC, EchoLab, P. F. Mahmood



Normal Ischemic Myxomatous

BIDMC, EchoLab, P. F. Mahmood



Conclusions:	3D	acquisition

• Localization	

• Mechanism	

• QuantiTication	

• Surgical	Approach	



Beauty lies in the hands 
of the probe-holder

- Abraham	Lincoln	
1863	A.D.
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