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CLINICAL SCENARIO I

ACUTE CHEST PAIN




S

Altered Left Ventricular Tissue Velocities, Deformation
and Twist in Children and Young Adults with Acute
Myocarditis and Normal Ejection Fraction

Nee Scze Khoo, MBChB, Jeffery F. Smallhorn, MD, Joseph Atallah, MD CM, SM, Sachie Kaneko, MD,
Andrew S. Mackie, MD, SM, and Ian Paterson, MD, Edmaonton, Alberta, Canada

(J Am Soc Echocardiogr  2012;25:294-303.)

28 consecutive pts, aged 10 to 45 years

* Prospectively enrolled

* Presenting with new-onset chest pain at rest lasting >30 min
 Two consecutive elevated troponin | measurements
 Normal LV-EF (>50%) on initial echocardiography
 Excluded ischemic heart disease on coronary angio

« CMRI features of myocarditis

64 healthy controls

i . -
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Altered Left Ventricular Tissue Velocities, Deformation
and Twist in Children and Young Adults with Acute
Myocarditis and Normal Ejection Fraction

Nee Scze Khoo, MBChB, Jeffery F. Smallhorn, MD, Joseph Atallah, MD CM, SM, Sachie Kaneko, MD,
Andrew 8. Mackie, MD, SM, and Tan Paterson, MDD, Edwmonton, Albevta, Canada

(J Am Soc Echocardiogr  2012;25:294-303.)

Table 7 Sensitivity, specificity, and positive and negative
predictive values of the five variables identified as
independent predictors of myocarditis in the multivariate
logistic regression model

Table 6 Multivariate logistic regression analysis for
predictors of acute myocarditis in patients presenting with
chest pain (n = 28) compared with controls (n = 64)

Positive Negative

95% confidence predictive predictive
Variable Odds ratio interval P Variable Sensitivity Specificity value value
Time to peak twist (%) 0.71 0.56-0.79 004 Time to peak twist (<100%) 73% 89% 76% 88%
Peak twist rate (°/sec) 1.11 1.03-1.20 010 Peak twist rate (<100°/sec) 43% 83% 52% 77%
Basal circumferential early 0.01 I IR  03%  81%  61%  83%
. . . ] diastolic strain rate
diastolic strain rate (s ') (<1355 )
4CH longitudinal strain 60% 89% 2% 83%
L - : (>—18.5%)
4CH longitudinal strain (%) 2.53 1.19-5.39 016 Lateral annular 50% 84% 58% 79%
Lateral annular E’ (cm/sec) 3.50 1.30-9.42 .013 prime; (>—11.5 cm/sec)
| _Any two variables 93% 91% | 82% 97%
Any three variables 67% 98% 95% 86%
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SUMMARY - I

Speckle tracking echocardiography may considerably
help to evaluate regional LV dysfunction.

In same cases it may help to exclude ischemic heart
disease and avoid coronary angio.

This is crucial especially in settings with no easy
access to cardiac MRI, which are the vast majority.




CLINICAL SCENARIO II

STABLE ANGINA PECTORIS




Risk stratification by resting echocardiography
quantification of ventricular function in SCAD

Recommendation Class | Level
Resting echocardiography is recommended to quantify LV function in all 1
patients with suspected SCAD. ki

LV = left ventricular; SCAD = stable coronary artery disease.
This slide comresponds to Table 18 in the full text.

The strongest predictor of long-term survival is LV function. In
patients with SCAD as LVEF declines, mortality increases. In the Cor-
onary Artery Surgery Study (CASS) registry, the 12-year survival
rates of patients with EF >50%, 35—-49% and <35% were 73, 54
and 21%, respectively (P < O.OOO1).183 Hence, a patient with an
LVEF <50% is already at high risk for CV death (annual mortality
>3%), even without accounting for additional event risk factors,
such as the extent of ischaemia. As a reduced LVEF <50% confers

such an important increase in event risk, it may be important not to
. — 184,185

ia in such patients.

www.escardio.org/guidelines 3:34:2949-3003. doi:10.1093/eurheartj/eht296

©
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ALL PATIENTS Initial diagnostic management of
l patients with suspected SCAD (1)

Assess symptoms
Perform clinical examination

Follow specific

—  Symptoms consistent with unstable angina |— NSTE-ACS guidelines

a. May be omitted in very young and healthy patients with a
high suspicion of an extracardiac cause of chest pain and
in multimorbid patients in whom the echo result has no
consequence for further patient management

b. If diagnosis of SCAD is doubtful, establishing a diagnosis
using pharmacologic stress imaging prior to treatment
may be reasonable.

Comorbidities or QoL make

Consider comorbidities and QoL —_— hades 3
revascularization unlikely

l

—>| Medical therapy®

Yes
Cause of chest pain other than CAD? ~———> | Treat as appropriate
No 1 Offer ICA if
Yes Yes revascularization suitable
LVEF <50%!? > Typical angina?
No l No See Fig. 2 for selection
of test
Assess pre-test-probability (PTP) (see Table 13)
for the presence of coronary stenoses This slide corresponds to Figure 1 in the full text
3May be omitted in very young and healthy patients with a high suspicion of an extracardiac cause of chest pain and in multimorbid
patients in whom the echo result has no consequence for further patient management. Bl diagnosis of SCAD is doubtiul, establishing a LUROPLAR
diagnosis using pharmacological stress imaging prior to treatment may be reasonable. s




Patients with suspected SCAD and

intermediate PTP of 15% - 85% Non-invasive testing in | | |
— suspected SCAD with | ary | S | sk

+ Patient criteria’/suitability for given test stress test| | suitable Wwhen

* Availability i n te r med iate PTP (if not patient’ | | necessary)

* Local expertise done (if not done

before)' before)* |
. | Exercise ECG if feasible - stress 1 1 1
Stress testing PTP 15-65% imaging testing” preferred
] for ischaemia ; and —— (echo®, CMR:, SPECT®, PET?)  — T | — Determine patient
. LVEF 250% ' if local expertise and characteristics and
' availability permit preferences”
Ischaemia
' Stress imaging' (echo®, CMR,
PTP 66-85% or SPECT®, PET®); ECG exercise : ’
— | LVEF <50% without |——> stress testing possible if - No ischaemia
typical angina resourc_fsb:or stress imaging Consider functional CAD
Ot Ay Investigate other causes
No stenosis
Coronary CTA® in patients at low intermediate PTP (15% - 50% 5
. If suitarlzl & cand dalz ot ( ) : Diagnosis SCAD established
—| + If adequate technology and local expertise available Stenosis = | EEE e
(see Fig. 3)
Unclear | ——— | lIschaemia testing using stress
imaging if not done before'

Consider age of patient versus radiation exposure.

In patients unable to exercise use echo or SPECT/PET with pharmacologic stress instead.

CMR is only performed using phamacologic stress.

Patient c haracteristics should make a fully diagnostic coronary CTA scan highly probable (see section 6.2.5.1.2) consider result to

be unclear in patients with severe diffuse or focal calcification.

Proceed as in lower left coronary CTA box. EUROPEAN

Proceed as in stress testing for ischaemia box. This slide corresponds to Figure 2 inthe full text.  cantiotocy
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Would resting deformation imaging help?




»

P

GLOBAL a2
LONGITUDINAL Q L
STRAIN (GLS)

Strain Longiudingl Strain




Strain (%) 2D strain and bull's eye plot

4 chamber ' 2 chamber

AVC

3chamber

GLS=-15.1%

Strain imaging in patient with atypical symptoms, no chest pain and no signs of ischaemia in electrocardiogram. Each trace represents
one LV segment. Possible inferior wall hypokinesia on grey scale imaging. Strain imaging showed moderately reduced systolic shortening and
marked post-systolic shortening in the inferior wall (red circle).

Smiseth et al, Eur Heart J 2016
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Strain (%) 2D strain and bull's eye plot Coronary angiogram

8 = i i : : — i )
4 chamber e 2 chamber

GLS=-15.1%

Strain imaging in patient with atypical symptoms, no chest pain and no signs of ischaemia in electrocardiogram. Each trace represents
one LV segment. Possible inferior wall hypokinesia on grey scale imaging. Strain imaging showed moderately reduced systolic shortening and
marked post-systolic shortening in the inferior wall (red circle). The patient was referred for angiography which revealed a subtotal stenosis
of the right coronary artery (right panel) and was successfully treated with percutaneous coronary intervention. ES = end systole.

Smiseth et al, Eur Heart J 2016
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GLS

-16.007

=17.001

-18.00

-19.007

Myocardial Strain Analysis by 2-Dimensional Speckle
Tracking Echocardiography Improves Diagnostics of
Coronary Artery Stenosis in Stable Angina Pectoris

Biering-Sorensen et al, Circ Cardiovasc Imaging 2014

Table 3. Echocardiographic Measures

Patients Without Significant CAD Patients With Significant CAD PValue
n 186 107
LVEF, % 59+5 58+4 0.08
GLS 18 segments, % -18.9£2.61 —-17.3x£2.61 <0.001*t
GLS 12 segments, % -18.8+2.61 —-17.1x2.5¢% <0.001*t
*Echocardiographic measures predicting CAD after adjustment for baseline characteristics (age, sex, diabetes mellitus, and

angina type).
tMeasures predicting CAD after adjustment for baseline characteristics (age, sex, diabetes mellitus, and angina type),
conventional echocardiographic measures (LVMI, E/A ratio, DT, and ¢7), and Duke score.

P=0.050 P=0.030 P=0.54
| | |

f Y Y i
Figure 3. Global longitudinal peak systolic strain (GLS) and
severity of coronary artery disease (CAD). Mean GLS for patients

:[ stratified according to no CAD, 1-vessel disease (Vb), 2VD, and

3VD. Dotted line indicates the cutoff of —18.4%. Error bars rep-
resent SEs.

RS SR RS SRS RS SRR SRR SIS AR EEES SIS IR SRS

-20.00

No CAD 1VD 2VD 3VD
(n=186) (n=46) (n=28) (n=33)
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Sensitivity

Myocardial Strain Analysis by 2-Dimensional Speckle
Tracking Echocardiography Improves Diagnostics of
Coronary Artery Stenosis in Stable Angina Pectoris

Biering-Sorensen et al, Circ Cardiovasc Imaging 2014

In =
™ { - noor © | =003
o w0
D -
L : : : : |
0 25 5 75 . 0 25 5 75 1
1-Specificity 1-Specificity
Exercise test (AUC = 0.78) — Exercise test (AUC = 0.79)
Exercise test + GLS (AUC = 0.84) Exercise test + Conv. Echo (AUC = 0.85)

—— Exercise test + Conv. Echo + GLS (AUC = 0.87)
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Detection of Obstructive Coronary Artery Disease
Using Peak Systolic Global Longitudinal Strain Derived
by Two-Dimensional Speckle-Tracking: A Systematic

Review and Meta-Analysis

Liou et al, JASE 2016

Table 4 Summary of diagnostic performance for GLS and strain values

GLS DOR Sensitivity (%) Specifidty (%) PLR MLR AUC GLS, CAD (%) GLS, no CAD (%)
Owerall 8.5 744 2.1 29 0.35 0.8 =165 -19.7
Severe CAD 7.1 73.9 68.3 2.7 0.38 0.75 -16.8 -18.2
Normal LVEF 7.8 742 69.8 2.7 0.37 08 -169 -19.5
No prior IHD/CAD/MI 8.0 751 69.9 2.7 0.36 0.80 -16.3 -18.9
GLS (16 segments) 8.5 0.2 5.8 29 0.38 0.78 -16.9 -19.3

IHD, Ischemic heart disease; M, myocardial infarction.

CONCLUSIONS

Current evidence supports the use of GLS by speckle-tracking to aid
the detection of moderate to severe obstructive CAD in symptomatic
patients with intermediate pretest probability.



SUMMARY - II

« Speckle tracking echocardiography improves diagnostic
of coronary artery stenosis in stable angina pectoris
patients with normal EF.

« GLS may complement existing diagnostic algorithms.

« This approach may be particularly helpful if there is no
expertise for stress testing, except for exercise ECG.




CLINICAL SCENARIO III

POST-INFARCT REMODELING
AND OUTCOME




A | = | [ e ’ [ Association Between Left Ventricular Global Longitudinal
213 213 Strain and Adverse Left Ventricular Dilatation After
ST-Segment-Elevation Myocardial Infarction

*0- — o S =

Joyce et al, Circ Cardiovasc Img 2014

21.3 ‘ | 213 E»
[ PeakSystolicStrain | A patient with acute inferior myocardial
bia - infarction. LVGLS was abnormal at —17.2%
but remained below (more negative) the
cutoff threshold of —15.0%. During the
L. ) N course of 3- and 6-month follow-up, LV
\ nd-diastolic volume (EDV) did not increase
Nl _— significantly {134, 139, and 152 mL, respec-
213 4 tively).
' ™ POST GLS -17.2%

+—-— | 90

A patient with acute anterior
, " R, : - myocardial infarction. LVGLS was signifi-
i 121 cantly impaired (less negative) at —11.4%.
' | During the course of follow-up, LVEDV
J : —— 's;;kasae"s;r;}a - increased from 93 mL at baseline to 118
ANTLSEPT 20.0 mL at 3 months and 129 mL at 6 months,
I i i representing a 39% increase overall.
2 S - — - =
213

-11.4%




Prediction of Left Ventricular Remodeling
after a Myocardial Infarction: Role of
Myocardial Deformation: A Systematic Review
and Meta-Analysis

Huttin et al, PlosOne 2016

ADVERSE MULTIVARIABLE OR

Park et al 2008 —-— 1.31[1.08,1.58] 50
Bochenek et al 2011 .- 1.19[ 1.05,1.35] 66
Zaladnonyte et al 2012 — 1.24[1.05,1.47] 82
Cong etal 2014 2.56[1.72,3.81] 127
S e | == 138[1.13,170]
0.00 1.00 2.00 4.00

Fig 2. Forest Plot. Pooled Odds Ratios (OR) for the association of global left ventricular peak systolic
longitudinal (GLS) strain evaluated in acute phase of STEMI and left ventricular remodeling at follow-up.

Predictive cut-off: -12.8% to -10.2%

for each 1% decrease in 2D GLS (a 1% GLS decrease in absolute value of 2D
GLS), the odds were increased by 27% to 38%.

i . -
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XStrain 4D analysis predicts left ventricular remodeling in patients with @Cmsm
recent non-ST-segment elevation myocardial infarction
Antonello D'Andrea **, Donato Mele , Eustachio Agricola ¢, Enrica Pezzullo 2, Matteo Cameli ¢, Andrea Rossi ¢,

Roberta Esposito £ Giuseppina Novo 2, Sergio Mondillo 4 Roberta Montisci ", Sabina Gallina !, Eduardo Bossone?,
Maurizio Galderisi f, On behalf of Working Group on Echocardiography of the Italian Society of Cardiology

International Journal of Cardiology 206 (2016) 107-109

Table 1
Demographic and clinical characteristics of the study population (n = 75).

LV negative re-

Variable Remodeled Non-remodeled  Pwvalue

(n=32) (n=43) modeling was defined as lack of improvement of LV function (at least 5%
i e SR N of LV EF), with increase in LV ESV of greater than or equal than 15% dur-
Body surface area (m?) 1874012  188+0.15 NS ing the fg]lgw-up_
Heart rate (b/m) 67.4 + 109 634 + 109 NS
Systolic blood pressure (mm Hg) 12854224 13154274 NS
Diastolic blood pressure (mm Hg)  88.5 4+ 123 855+ 115 NS
Diabetes mellitus (%) 41.5 255 =0.001
e e pertension (%) B o2 N In a stepwise forward multiple logistic regression analysis, after
H hol lemia (%) 56.5 536 NS i 1 i 1 1 i 1
et s ram2 N adjusting for potential t_ieterrnlnants, diabetes mellitus [odds rat!o
Kilp lass~ | %) 2.2 192 NS (OR) 2.1,95% confidence interval (CI) 1.5-3.1, P< 005], peak of troponin
fime RomAG oRCl{days) - TE93 - TAEE " I after PCI (OR 1.31,95% C1 1.12-1.58, P< 0.005), GLS at baseline (OR: 4.5;
Eay ooy artery ndergome Pt 424 NS 95% Cl: 3.1-5.5; p <0.0001), and the lack of GLS improvement after PCI
f{‘:}’:({;}) bt b » (OR:1.33,95% CI: 1.15-1.77; P< 0.01) were powerful independent pre-
Pharmacological therapy dictors of negative LV remodeling at follow-up. At the ROC curve analy-
:c;-i;ltﬂbkitors(/%ns (%) 68 779 NS sis a GLS value <12% predicts negative LV remodeling at follow up with a

ela-blocKers . ) =] - =
Statins (%) 88.3 903 NS sensitivity and a specificity of 84.7% and 88.8% respectively (AUC: 0.91;
Aspiri : : .
Cl{f[:lili-{lj[:)sfgl or prasugrel or g?i gg; Eg 95% C'I" 0'80_0'95' p < D'DDDI ]"
ticagrelor (%)

ACE: angiotensin-converting enzyme; ARB: angiotensin receptor blockers; LAD: left ante-
rior descending; RCA: right coronary artery; LCX: left circumflex.
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Prediction of All-Cause Mortality and Heart Failure
Admissions From Global Left Ventricular Longitudinal
Strain in Patients With Acute Myocardial Infarction

8.
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@ * GLS<-14%
gl ® GLS>-14%
o 4 8 12 16 20 24 2@ 32 3 4
475470 466 466 465 425 380 329 190 36
373361 3562 349 345 315 262 203 95 25

Kaplan-Meier Curve Showing Freedom From the
PR Combined Endpoint in 848 Patients With
LVEFs =>40% After Myocardial Infarction

Patients with global longitudinal strain (GLS) > —14% (n = 373)had increased risk
for the combined endpoint of all-cause mortality and hear failure admission

{p = 0.001). Time indicates months after echocardiography in relation to the
myocardial infarction.
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and Preserved Left Ventricular Ejection Fraction
Ersboll et al, JACC 2013

- * Cardiac death GLS=-14 %

* Cardiac death GLE=-14%

* non-cardlac death GLS>-14%
non-cardiac dealh GL3<-14%

0an

Curmdative incidence
0.05
1

p=<0.001

T
o 5 U] 15 0 5 k1]
Menlhs

Figure 2 Cumulative Incidence Curve for Cardiac Death With
g Adjustment for Competing Risk

The red and black curves depict cardiac death stratified according to global
longitudinal strain (GLS) =>-—14% (p < 0.001). The blue and green curves show
death from other causes stratified acconding to GLS »—14%, with no significant
prognostic value of GLS.

Mantova 2017




SUMMARY - III

« Early evaluation of LV GLS after acute myocardial
infarction treated with pPCI could be helpful to predict
adverse LV remodeling and outcome in pts with
preserved EF.

* Preliminary data show the capacility to predict reverse
LV remodeling after STEMI and LV remodeling in
general after NSTEMI.




CLINICAL SCENARIO IV

TREATMENT (ICD, CRT)




Strain Echocardiography Improves Risk
Prediction of Ventricular Arrhythmias
After Myocardial Infarction

Haugaa et al, JACC Jmg 2013

Table 3. Cox Regression Analysis for Ventricular Arrhythmias in 569 Patients After Myocardial Infarction
Univariate Multivariate

HR (95% Cl) p Value HR (95% CI) p Value Multicenter study
Age, per yr 1.0 (10-1.1) 0.06 569 pts >40 days after acute MI
LVEDV, per 10-ml increase 1.2 (1.0-1.3) 0.03
LVESV, per 10-ml increase 13 (1.1-15) <0.001 Mechanical dispersion
LVEF, per 5% decrease 1.4 (11-17) 0.004 12 (0.9-15) 0.26 predicted VA also in pts with
GLS, per 1% increase 1.2 (11-14) <0.001 10 (0.8-12) 0.79 EF>35% and NSTEMI
Mechanical dispersion, per 10-ms increase 1.8 (14-2.2) <0.001 1.7 (1.2-25) <0.01
PSSI, per 1% 1.1 (1.0-1.1) <0.001
C = confidence interval; HR = hazard ratio; other abbreviations as in Tables 1 and 2.

Strain (%)

—_—

0 *200 400 600

_ . Peak Negative Strain

22 Time to Peak Negative Strain

Time (ms)
800 000

Figure 1. Strain Curves in Patients After MI

Strain curves from the apical 4-chamber view in a patient after myocardial infarction (MI) without arrhythmic events during follow-up (left)
and a patient after Ml who died of ventricular fibrillation during follow-up (right). White vertical arrows indicate the timing of peak negative
strain. The patient who died of ventricular fibrillation showed a more dispersed contraction pattem. The dispersion is also shown in the color-
coded images below the 2-dimensional 4-chamber views. The patient who died of ventricular fibrillation (right) showed a more inhomog-
enous color coding compared with the survivor (left).
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Effects of global longitudinal strain and total scar burden on response to CRT in
patients with ischaemic dilated cardiomyopathy

D'Andrea A et al. Eur J Heart F 2009, 11: 58-67

__Transmural scar
Segmental

GLS
100 |
ED;—J_‘—'J
£ 5’5':‘
20 H
Average Global longitudinal strain (GLS) correlates o
closely with MRI total scar burden (r=0.64, 0 20 40 60 80 100

100-Specificity
P<0.001).

Figure 4 Interactive plots diagrams (receiver-operating charac-
teristic curve analyses) of global longitudinal strain (GLS) in

GLS and radial intraventricular dyssynchrony were  diated cardiomyopathy patients. AGIS <12%]shawed 2 sensi-
tivity and a spedficity, respectively, of 84.7% and B8.8% [area

powerful independent determinants of response t0 e cuve 088; 95% I 080095 P <00001) to predict

CRT response to cardiac resynchronization therapy.

o
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Targeted Left Ventricular Lead Placement Effect of Scar
to Guide Cardiac Resynchronization Therapy Combined Endpoint of Death and Heart

Failure Related Hospitalization
According to the Presence of Scar at

The TARGET Study: A Randomized, Controlled Trial All Cause Mortality According to the the LV Pacing Site
N Presence of Scar at the LV lead Pacing
Site === Scar at LV Lead —— No Scar at LV Lead
. 50~
Khan FZ et al., J Am Coll Cardiol 2012;59:1509-18 0 s oer st Aiilnond e B0 Sl ALY Lok
E 404
z o g
g 2
LOCAI L ‘” 4
i 3
= =3
8 § -
AS-P delay = T
4 @ @
280ms _: § 4o § 10-
: log rank p=0.0091

log rank p=0.0034
T T T v v T
0 200 400 600 0 200 400 600

Days Days

Effect of LV Lead Position

Combined Endpoint of Death and Heart
Failure Related Hospitalization
According to LV Lead Position
All Cause Mortality According to LV
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Echocardiography-Guided Left Ventricular Lead Placement
for Cardiac Resynchronization Therapy

Results of the Speckle Tracking Assisted Resynchronization Therapy
for Electrode Region Trial

Saba S et al. Circ Heart Fail. 2013;6:427-434

STARTER: prospective, double-blind,
randomized controlled trial

Basal LV Level

% 100 LV Lead Positioning
%1
Mid LV Level v o Y Echo Guided™
l 48.0 g Bl 80 — --b‘- —
23.0 ~ | §
0 uﬁ/ 8 2 60 |- '---%-5-
L r— - .
Tl =z~ Routine
©
Great Cardiac Vein Great Cardiac Vein g g 40 p—
12:00 e 2
Anterior Anterior o .a_
Latoral | Lateral o (7,
" 0
. o 2 20|
:“f n=187 &
" all patients p = 0.006
N | ! ! ! 1
e Plaera [ postoriorli 0.0 0.5 1.0 1.5 2.0
‘q"i‘%qsterior & ﬁ e Echo Time (years) after CRT
Rl — ~— Guided 110 92 83 68 56
Middle Cardiac Vein Middle Cz:xrdiac Vein - Rouﬁne 77 52 48 39 32
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CONCLUSIONS




1. Strain imaging has additive value in several clinical
scenarios of the ischemic heart disease, through the
evaluation of global and regional LV function, and should be

used as a complementary tool to LV-EF, especially when LV-
EF is preserved.




1. Strain imaging has additive value in several clinical
scenarios of the ischemic heart disease, through the
evaluation of global and regional LV function, and should be
used as a complementary tool to LV-EF, especially when LV-
EF is preserved.

2. Acute chest pain, stable angina pectoris, prediction of post-
infarct LV remodeling & CRT may benefit of strain imaging
in current clinical practice. Rifinement of the ICD indication
is a future challenging task.




1. Strain imaging has additive value in several Cclinical
scenarios of the ischemic heart disease, through the
evaluation of global and regional LV function, and should be
used as a complementary tool to LV-EF, especially when LV-
EF is preserved.

2. Acute chest pain, stable angina pectoris, prediction of post-
infarct LV remodeling & CRT may benefit of strain imaging
in current clinical practice. Rifinement of the ICD indication
is a future challenging task.

3. Use of strain imaging is helpful especially if access to other
cardiac imaging techniques is difficult.



