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Speckle tracking analysis in intensive care unit{ A toy or a tool?
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e Severe MR

* Moderate TR

* LV EF =35%

* RV dysfunction

* Planned MV, TV
repairs

°* Surgeon requests
ECMO standby
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Case: RV Assessment ?
Visual estimate? Quantitative?
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Case: RV Assessment ?

Visual estimate? Quantitative?
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Case: RV Assessment ?

Visual estimate? Quantitative?

Measurenents

Septum de-selected
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One Minute Strain Review

Strain: myocardial “deformation”
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One Minute Strain Review

A\ el “Aeiaindiiop”

Strain: measurement of myocardial
lengthening or shortening
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One Minute Strain Review

A\ el “Aeiaindiiop”

Strain: measurement of myocardial
lengthening or shortening
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One Minute Strain Review

Subepicardial ‘ Subendocardial
fibers

Subendocardial and

subepicardial fibers balance

eachother’s contribution to
Normal Physiology circumferential deformation

Myocardial fiber orientation:
» Longitudinal (subendocardial)

« Circumferential (middle layer)
» Obligue (subepicardial)
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One Minute Strain Review

5 P l-sstole = Lduas(olc_ AL
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Ldiastolc |-d Systole

Diastole

Circumferential and longitudinal strain
describe shortening = negative number

R |
b

Shortening or
2" strain

Diastole

Chong et al. JCVA 2014
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One Minute Strain Review

Diastole Systole

Radial lengthening

+
(\ N

Radial strain describes lengthening /
thickening = positive number
N

L - Lgi AL
- systole dlastole= o)
SL Ldiastole Lq i

Chong et al. JCVA 2014
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One Minute Strain Review

Lengthening, shortening most commonly measured by
speckle tracking throughout cardiac cycle



One Minute Strain Review

Why use strain?

Assess both global and regional function
Detects abnormalities before EF declines

Less intra- and inter-observer variability compared with EF
Relatively easy

EE'-@ B AL L



One Minute Strain Review
What’s Normal ?

Supplemental Table 6 Normal LV strain values from meta-analysis and individual recent publications using specific vendors’
equipment and software Global longitudinal strain

vendor Software Mean sSD Reference

Varying Meta-analysis —19.7% 26

GE EchoPAC BT 12 -21.5% 3
EchoPAC BT 12 -21.2% *
EchoPAC BT 12 —-21.2%
EchoPAC 110.1.3 —-21.3%

Philips QLAB 7.1 -18.9%

Toshiba Ultra Extend —19.9%

Siemens Wi —19.8
Wi -17.3

Esaote Mylab 50 —19.5

LLN, Lower limit of normal range.
*T. Kouznetsova and J. Staessen, Department of Cardiology, Catholic University Leuven, personal communication.
'P. Barbier, University Milano, personal communication.

ASE Chamber Quantification. J Am Soc Echocardiogr 2015;28:1-39.
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One Minute Strain Review

What’'s Normal ?

Right Ventricle

RV GLS slightly more negative (greater absolute value) than LV GLS
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« Greater longitudinal contribution to ejection

RV free wall strain (FWS) more negative (greater abs| s

Normal RV FWS:
Normal: - 29 to - 30%
Lower limit of normal: - 23%

Myocardial fiber orientation:
. Longnudmal (subendocardial)
.-lelllQ rentig) (iniddi Zrayer)

* Oblique (subepicardial)
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One Minute Strain Review
Limitations

Range of normal values
* Vendor differences

Intra- and inter-observer variablility exists

Load dependent

RV measurements using LV templates

RV measurements using limited RV views (4C)
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LV Strain in the OR
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RPeak Systolic

INF-LAT

LV GLS =-10.7%



Adult Echo TiISD2 MIO6
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Strain
See the Unseen...Especially in the OR
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Strain
See the Unseen...Especially in the OR

Pericardial Constriction
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Strain

Pericardial Constriction
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Pericardial Constriction
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Strain

Pericardial Constriction
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Strain

Pericardial Constriction

Dark red = good
Pink, blue = bad

Preserved septum

Decreased Ant, Inf, Lat

INF-LAT o

RPeak Systolic
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Strain
Pericardial Constriction

IMAGE FOCUS

Longitudinal strain by speckle tracking echocardlography in constrictive
pericarditis

Edith Jottrand', Thomas Serste’, Mulkayl. arlotte Vandueren', and Phili ppe Unge

,,._.;Eur Heart J - CV Imag 2018

* Preserved strain in septum
» Decreased strain elsewhere due to pericardial tethering
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RV Strain in the OR
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RV Strain in the OR
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RV Strain in the OR
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Quantitative and Semi-quantitative Methods
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Quantitative and Semi-quantitative Methods
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© MAYO

AP4 1/1

11:58:39

HR=119 bpm
Time SD =48.6 ms

Enter AVC

Accept Pending .

Adjust tracking, change
labels, deselect septum




Includes
annulus, RA

Includes
pericardium
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© MAYO

AP4 1/1

11:58:39
HR=119bpm
Time SD =48.6 ms

Bad Example

20.00 %

Includes
membranous
septum

Includes
trabeculations,
papillaries

-20.00 %

WIS
apex

1cm
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AP4 1N

115839

M =119 bpm
Time S0 ~ 40.6 ms

Bad
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Better
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TMAD

Tissue Motion Annular Displacement

L 4

Speckle tracking / strain
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Severe Prosthetic Mitral Stenosis
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Severe Prosthetic Mitral Stenosis
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Severe Prosthetic Mitral Stenosis
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Severe Prosthetic Mitral Stenosis
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TMAD
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TMAD

Lateral greater than septal
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« Speckle tracking length changes
G v cuamic * Angle independent TAPSE




TMAD

Perioperative Echocardiography and Cardlovascular Education

Section Editor: Nikolaos |. Skabas

Assessment of Tricuspid Annular Motion by
Speckle Tracking in Anesthetized Patients Using

Transesophageal Echocardiography

Tao Shen, MBBS.* Mich: cIH Picard, MD,+ Lanqgi Hua, RDCS f'\1!1f\.l Burns, MS
and Michael N. \n lrawes, MD* .

Compared lateral TMAD (TEE) with TAPSE (TTE)
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TMAD

Perioperative Echocardiography and Cardlovascular Education

Section Editor: Nikolaos |. Skabas

Assessment of Tricuspid Annular Motion by
Speckle Tracking in Anesthetized Patients Using
Transesophageal Echocardiography

Tao Shen, MBBS,* Michael H. Picard, MD,+ Lanqgl Hua, RDCS.+ Sara M. Burns, MS.*
and Michael N. Andrawes, MD*

Table 2. Summary of Hemodynamic Data

Mean = SD

, mm 0.2 + 4.8
TMAD (M), mm 142+ 48
Heart rate, beats/min
At TAPSE measurement 69 + 12
At TMAD measurement 68 + 20
RV FAC, % 37.8 9.7
CVP mm Hg 12+ 4.4
Cardiac index, L/min/m? 2.3+x0.5
PAP mean, mm Hg 295+ 9.2
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Medicine (2018) 97:30 Medicine

Tricuspid annular displacement measured by
2-dimensional speckle tracking echocardiography
for predicting right ventricular function in
pulmonary hypertension

A new approach to evaluating right ventricle dysfunction

Yidan Li, MD*", Yidan Wang, MD®, Yuanhua Yang, MD", Mingxi Liu, MS®, Xiangli Meng, MS®,
Yanping Shi, MS?, Weiwel Zhu, MS", Xiuzhang Lu, MD* :

TMAD (TTE) correlates with RV EF by CMR (lateral > septal)

rabsles o
| Tab B

Conventional parameters of RV function and TMAD parameters.
Paramaoter Group | (n=182) Group Il (n=43)

TMAD1, mm

TMADm, mn
TMADmM%




Medicine (2018) 97:30 11
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Tricuspid annular displacement measured by
2-dimensional speckle tracking echocardiography
for predicting right ventricular function in
pulmonary hypertension

A new approach to evaluating right ventricle dysfunction

Yidan Li, MD*", Yidan Wang, MD®, Yuanhua Yang, MD", Mingxi Liu, MS®, Xiangli Meng, MS®,
Yanping Shi, MS®, Weiwei Zhu, MS?, Xiuzhang Lu, MD*"

TMAD tends to be 2 — 3 mm less than TAPSE

Conventional parameters of RV function and TMAD parameters.

Paramaoter Group | (n=182) Group Il (n=43)

TMAD piramoierns
TMAD1, mm

TMADm, mm
TMADmM %




TMAD: Another example
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TMAD: Another example
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TMAD: Another example
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TMAD: Another example
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TMAD: Another example

AP 1 - = —
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Take Home Points
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Strain in Daily TEE Practice

Thousands of strain papers

Mostly TTE, many prognostic

LV strain in OR

o I L

Reveal abnormalities suspected but difficult to see

Great quantitative tool

Angle independent

Easy

Reasonably well validated

TMAD (angle independent TAPSE)




Questions ?



