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ASE GUIDELINES AND STANDARDS

Guidelines for Performing a Comprehensive
Transesophageal Echocardiographic Examination:
Recommendations from the American Society of
Echocardiography and the Society of Cardiovascular
Anesthesiologists

Rebecea T. Hahn, MDD, FASE, Chair, Thecodore Abraham, MT), FASE, Mark S. Adams, RDCS, FASE,

Interatrial Septum

Obtain a view of the laft vantricle frem
the 0, €0°, or 120° mid-esophageal
positions

Use the biplane mode to check that the
left ventrile is centered in a second view
90" to the criginal.

Acquire using wid c-angle, multi-beat
mode

Obtain a view of the right ventricle from
the 0" mid-esophageal position with the
right ventricle tilted so that it is in the
centeraof the image

Acquire using wide-angle, multi-beat
mode

0" with the probe rotated to theinter-
atrial septum

Acquire using narrow-angle, single-baat
or wide-angle, multi-baat modes

Obtain a view of the zorticvale from
either the 80" mid-esophaygeal, short-axis
view or the 120° mid-esophageal, long-
axis view

Acquire using elther the narrow-angle,
singke-brator the wide-angle, multi-beat
medes

‘
Tricuspld Valve -

Obtain a view of the aortic valve from
cither the 60° mid esophageal, shart-axis
view or the 120" mid -esopha geal, leng-
AN VoW

Acquire using wither the narrow-angle,
single-beat or the wide-angle, multi-beat
modes

Obtain a view of the mitral valve from
the 0°, 60%, 90° ar 120" mid-esophageal
VIEWS

Use the biplane mode to check that the
mitral valve annulus s centered with tha
acquisition plane in a second view 907 to
the ariginal.

Acguire using narrow-anghe, single-beat
mode

Obtain a view of the pulmonic valve from
cither the 907 high-esophageal view or
the 120" mid-esophageal, 3-chamber
view rotated to center the pulmonic valve
Acquire using narrow-angle, single-baat
mode

Obtaln a view of the tricuspid value from
cither the 07 to 30" mid esophageal, 4-
chamberview tilted so thatthe valve is
centeredin the imaging plune or the 40°
Lransgastricwiew with anteflesion
Acguire using 8 narrow-angle, single-beat
mode




Technology+terminology
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3D Echocardiography

3D Echocardiographic Imaging

2D Scanning Volume Scanning
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Echocardiographic transducers

July 13, 1993 Sheet 7 of 8 5,226,422




3D Scanning

180 Slices




3D Reconstruction

Interpolation
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3D Display
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3D Display Multi Planar Reformatting




Matrix Array Probe

2D Multi planes

3D
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Multi-planes
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Multi-planes
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3D vs. 4D

4D = 3D X time




NERCGEININE

* Real time # Live
* Real time = Acquisition to display

» TTE Withdraw probe from skin: image
dissapears

* TEE Move the probe: image changes
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Real Time
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Real Time
Displayed in real time
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Wide volume
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110X110



Wide volume

3D Zoom

"M ws

Live 3D xPane

53 to 9 Hz

Acquisition Modes - Full Valume

The "Full Volume' mode is commonly used in the
assessment of large structures such as the ventricles.

To enter 'Full Volume' mode., the 'Full Volume' button
(Show me) is pressed.
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US Rules

Size

Spatial

Temporal




ECG Gating




Gated Acquisition

Acquisition Modes - Full Volume

The 3D dataset can be obtained over 1 beat {real time) or
multiple consecutive heart beats (2, 4, or 6 beats) (ECG
gated). ECG gating will increase temporal and spatial
resolution but it is subject fc stitch artifacts. Given the large
size of Ful Volume dalasels, ECG galing is almost
invariably requirad.

To changa the number of beale over which the volume s
acquired the '3D Opt knob (Show me) is used.
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Acquisition Modes - Live 3D

The "Live 30 scgusilion mode producas amall sios, 3D
wolumes sliowng for high spatial snd tempors! machuston,
2lthough i may e insuMcent Lo contain Lhe entire
gtructure of interest, This medalty is oflen used as a 3D
image test and to guide the placemart of wires or devices.

To aquire 2 30 valume using "Live 30 the Live 30 button
(Show me) on the right conlbrol touch screen s preesad
whan in the 20 mode

Acquisition Modes - Full Volume

The 3D dataset can be obtained over 1 beat (real time) or
multiple consecutive heart beats (2, 4, or 6 beats) (ECG
gated). ECG gatfing will increase temporal and spatial
resolution but it is subject fo stitch artifacts. Given the large
size of Full Volume dalasels, ECG galing is 2almosl
invariably requirad.

To changa the number of beats over which the volume is
acquired the '3D Opt knob (Show me) is used.

Acquisition Modas - 3D Zoom

The 30 Zoom' mode is commonly used for e
assasmamant of individusl valves and smal srudures

To begin 30 Zoom’ acquistion the S0 Zeom' Suttan
(Show me)is pressed.
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Acquisition Modes - Live 3D

The "Live 3D mode of acquiss fon genecales 8 mamow
woluma 2D datssat of | fivad size: 80 dagreas in wickh, 30
cegreses in eevalion and & height of 80% he 20 plane
cesth,

By defauk, the 3D voluma originates from the back’ of the
70 scarning plans tut can be moved agalrst e marker
wide by dicking the 'Elevation” button. (Show me)

Acquisition Modes - 3D Zoom

The lraxkball is 2/se used o change the beghl and widlh
of the ROL. To accass this function, ehar of tha kidray
shaped butons (Show me) beside the rackball are clicked
;tglﬁ»n the reckbell can be usad to acjust the size o’ the
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Acquisition Modes - Live 3D

T 3D datazel can be oblained aver one beal (resl lims]
ar multizie corsecuche heart bearts (tan, four, or six bearts)
[ECG gatad). Mulli-basl acquistion will ncrases samrpoal
and spatial resousion but | s submct io stitch artifacts.

Thes default satting & one besal. The 30 Gpe’ knob {Show
ma| iz usad o charga tha number of basts over which the
voumne is acgared.

Acquisition Mades - 3D Zoom

Neod, the volume is rotadad right, using the 'Rocale 2' kneb.
(Show ma)

Az with 1he cthar 30 volume acquisiion mocess, tha 30
dxasat can ba obtanad avar 1 teat [raal 1ime) or mulipie
corpecutive haart beals (2, 4, or 6 basts) (ECG gxled).
ECG galing wdl Ihorease temperal and spatial resclution
bt & & subjact to stitch artifacts. ECG gating & oftan
required for Brge 30 wolumsas.
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Bird’s View



Narrow angle
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Image Display
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Volume Rendering




Segmentation

- d =Y Summary
Oannulus
B MV AL-FM Diam 4L mm
m m m m B MV AP Diam 2.7 mm
B MV Ann Heighl 11U mm
B MV AandD Circ 1342 nwm
B MV Ann2D Circ 1239 nwmn
B MV Aan2D Arsa 12060.% nm?2
B MV Aan3D Min 12041 rm?
Argd
B MV A 21030 10"
Min A
B MV Ann 2IM3N 3%
Circ
W MV Ann Cllipsicity $92%
= Loaflet Avea
W Lezflet Volume
= Loaflet Len/Ang.
W Coaptation
= Aortic-Mitial
0 - Unspecified
B Specitied




Surface Rendering




Surface Rendering
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2D reference planes
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Multiplanar Reformatting
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3D Display
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Summary

 Part of guidelines

» Requires training

« US rules

- Navigate through confusing terminology

&

Toronto General Hospital




pie.med.utoronto.ca

3D TEE Acquisition

The acquisition of 3D TEE datasets is not as straightforward as the process of obtaining 2D images and requires the user to acquire additional skills.
Such skills include:

« How to optimize the 2D image to acquire the 3D dataset.
- What 3D TEE imaging mode to use for acquiring the 3D TEE dataset (focused, narrow or wide pyramidal)
« How to improve temporal and spatial resolution of 3D TEE images (single beat versus multi-beat)

The aim of this teaching module is to relieve some of the anxiety about using 3D TEE and walk users through these basic acquisition steps of 3D
TEE in order to obtain quality 3D TEE datasets.

To get started, choose the machine you interested in below:

Philips IE33 Philips Epiq 7 GE Vivid E9




Thank you | massimiliano.meineri@uhn.ca

Virtual Transesophageal Echocardiography Usiversity
Toronto General Hospital Department of Anesthesia | @ II:}E: \l:(l;,k

Perioperative Interactive Education http://pie.med.utoronto.ca/TEE/index.htm
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