3D Echocardiography:
2011update
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3D cardiac ultrasound imaging in 2011
Just petty pictures or added value ?
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3D cardiac ultrasound imaging in 2011
Just pretty pictures or added value ?

A A bit of both




Why 3D echo ?

A Easier to understand 3D structure
of the heart + relation of various

structures to one another : 5‘)’ 3
I No need to mentally reconstruct the \‘. \ 4
2D images
A Easier to demonstrate to those .. ™
who are echahallenged
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A No need to rely on geometric .
assumptions when quantifying
volumes, mass, function

A Potentially faster image
acquisition
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3D echo unique Indications:
valve disease

A 3D echo unigquely suited for imaging valves
I Valves have
ANon planar surfaces
I Diagnosis of MVP

AComplex spatial relationships of all
components of the valve and surrounding
structures

AComplex Doppler color flow jets




3D echo reconstruction method
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I Requires precise location and |

timing of each image L
I Time consuming .‘,Q.
I Very accurate for guantitation T
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3D echo volumetric method

I Required development of matrix array transducer
A30°x 50° volume acquired / displayed iral time

A90° x 9¢ full volume created from 1 beat or fusion of
subvolumes from more than 1 beat (esp for color Doppler)

I Cropping required
I Potentially fast
I Transducer also allows multip@ane 2D imaging




Real time 3 D matrix array ultrasound transduce
acquire a volume of ultrasound rather than a single plat
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A > 3000 elements
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I transverse plane

w&d from LV apex

transverse:

N

full volume of ultrasound

sagittal

I coronal plane

coronal viewed from front

coronal viewed from behind
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Real time 3d TTE




Cropping 3D image set avoids
foreshortening of the LV




Real time3 D matrix array ultrasound transducer
‘allow imaging multipl&D planes at same time

Multi-planes over multiple cardiac
cycles

Multiple planes during the same
cardiac cycle

Leveraging the image quality ab

- Quantitation, on axis imaging,

rapid image acquisition
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Multi-plane2D imaging from3D transducer
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Evidence based value 8D echo
guantitation

ALV volume, mass
A LA volume

A Valves

I Stenosis
APlanimetry of MVA, AVA
AEROA of MR and Al




LVEDV(Geom) 127.22 m| &F =T

LVESV{Geom) 45.29 ml =~
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Volume(s)—

—Calculations(s)
EF=548%

1 EDV 340m
ESV 214 m
EF 37 %
HR 61 BP

- SV 126 m
co 7.7 l/mi
Spl 0.5
EDMass 170
EDMass! 86 g/m
ESMass 171

ESMassl 86 g/m




Circ 2006:114:65461

Circ 2006;114:6561

JASE 2005;18:99Y
JASE2010;23:11626
CV US20097:16

LV EDV -5+ 24 ml 11.2
LV ESV -6+ 28 ml 14.2
LV mass -1.8+£19.9¢g 12
RV EDV 10.2+ 20.8 ml

LA volume 23.3£9.6 ml/n¥ 5.1

3D TTE superior t&D TTE for LV volume in patients with prior Ml
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Jenkins et al, Eur Heart J 2009;30:89%




3D echo for valve disease:
mitral stenosis

A Quantitation- Sometimes planimetry is better
than Doppler PHT for MVA

I Yet planimetry requires a precise image plane th
IS perpendicular to the long axis of the smallest
MV orifice

AMV orifice may be asymmetrically narrowed

Almproper plane position results in overestimation of
MV Area







3D view of MS
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Selection for PMV

3D echo provides better assessment of degree and
location of commissural fusion

MGH View from LA




Alternative use of matrix transducer
for MS:

simultaneous multiplane imaging




3D TTE guided MV planimetry: excellent correlations wah
but improved classification of disease severity and reduced
measurement variability
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Sebag et al, Am J Cardiol 2005;96;1151-6




Value of3D TTE quantitation of MS

Zamorano et al, JACQ00443:2091-96
Sebag et al, Am J Cardi@D0596;1151-6

A More precise tha@D planimetry
I Reduced measurement variability

A Better classification of disease severity

A Particular benefit for lessxperienced personnel
I Even experts will notice time savings

A Current Challenges:

I AF with variable response
A If integrating multiple cardiac cycles in8D volume




Stitch artifact due to respiration
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3D echo for valve disease:
Mitral regurgitation
A Quantify severity of MR (Vena contracta, PISA)

A Delineate specific lesions responsible for MR
I Degenerative, myxomatous, congenital, endocarditis

A Provide insights into mechanism of functional and
Ischemic MR

A By better understanding shape and anatomic =~
relationships of surrounding structures, can assist |
design of valve repair techniques and prosthetic__

supports (rings, etc)




Quantifying MR by vena contracta area

1. acquire full volume
2. crop to get best display of jet
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