
Bogdan A. Popescu FESC, FACC

University of Medicine and Pharmacy “Carol Davila” 

Institute of Cardiovascular Diseases, Bucharest, Romania

VARNAECHO 9, Oct 11, 2019



Ischemic 
Heart Disease

Chronic Coronary 
Syndromes

Acute 
Coronary 

Syndromes

STEMI NSTEMI/UA



Echocardiography in Acute CS 

Thygesen K et al. Fourth universal definition of myocardial infarction. 

European Heart Journal (2019) 40, 237–269



New wall motion

abnormalities



Echocardiography in STEMI 

Ibanez B et al. 2017 ESC Guidelines for the management of STEMI. European Heart Journal 

(2018) 39, 119–177. 



Echocardiography in STEMI 

Ibanez B et al. 2017 ESC Guidelines for 

the management of STEMI. European 

Heart Journal (2018) 39, 119–177. 



F, 67

admitted for MI

48 hrs ago.

Severe dyspnoea



Apical thrombus



Acute Inferior MI

Regional LV

dysfunction



Same patient

5 weeks later

LV remodeling



Echocardiography in NSTE-ACS 

Roffi M et al. 2015 ESC Guidelines for the management of acute coronary syndromes in 

patients presenting without persistent ST-segment elevation. Eur Heart J 2016.  



Visual assessment 

of regional wall motion and thickening



• Progressive reduction in end-systolic strain is tightly coupled 

to degree of flow reduction

• Changes in S/SR occur earlier than changes in velocities or 

visually detectable WMA

Ischemia-induced changes in myocardial strain

Sutherland GR, et al. JASE 2004



Regional changes in acute ischemia

O Smiseth, T Edvardsen, H 

Torp; Catherine M Otto: 

Practice of Clinical 

Echocardiography 

5th ed Saunders 2016

• Early stretching / lengthening

• Decreased systolic strain

• Post systolic shortening



Early systolic lenghtening

in acute coronary syndromes

Courtesy: prof T Edvardsen



Echocardiography in chronic CS 

Knuuti J et al. 2019 ESC Guidelines for the diagnosis and management of chronic coronary 

syndromes. European Heart Journal 2019.



Recommendations Class Level

A resting transthoracic echocardiogram is recommended in all patients for:
1. Exclusion of alternative causes of angina;
2. Identification of regional wall motion abnormalities suggestive of CAD;
3. Measurement of LVEF for risk stratification purpose;
4. Evaluation of diastolic function.

I B

Ultrasound of the carotid arteries should be considered, and be performed by 
adequately trained clinicians, to detect plaque in patients with suspected CCS without 
known atherosclerotic disease.

IIa C

CMR may be considered in patients with an inconclusive echocardiographic test.
IIb C

Knuuti J et al. 2019 ESC Guidelines for the diagnosis and management of chronic coronary 

syndromes. European Heart Journal (2019) 00, 1-71.

Echocardiography in CCS 



Echocardiography in CCS

LV EF - the strongest predictor of long-term 

survival

CASS Registry

- LV EF > 50% - 73%

- LV EF 35-49% - 54%

- LV EF <35% - 21% 

A patient with LV EF < 50% is at higher risk 

of CV death (> 3%/year) independent of 

additional risk factors (ie. extension of 

ischemia)

Typical angina and 

LV EF < 50% 

survival at 

12 years



Recommendations Class Level

Non-invasive functional imaging for myocardial ischaemiaa or coronary CTA is 
recommended as the initial test to diagnose CAD in symptomatic patients in whom 
obstructive CAD cannot be excluded by clinical assessment alone.

I B

It is recommended that selection of the initial non-invasive diagnostic test is done 
based on the clinical likelihood of CAD and other patient characteristics that influence 
test performance,b local expertise, and the availability of tests.

I C

Functional imaging for myocardial ischaemia is recommended if coronary CTA has 
shown CAD of uncertain functional significance or is not diagnostic.

I B

Invasive angiography is recommended as an alternative test to diagnose CAD in 
patients with a high clinical likelihood, severe symptoms refractory to medical therapy 
or typical angina at a low level of exercise, and clinical evaluation that indicates high 
event risk. Invasive functional assessment must be available and used to evaluate 
stenoses before revascularization, unless very high grade (>90% diameter stenosis).

I B

Knuuti J et al. 2019 ESC Guidelines for the diagnosis and management of chronic coronary 

syndromes. European Heart Journal (2019) 00, 1-71.

Echocardiography in CCS 



Knuuti J et al. 2019 ESC Guidelines for the diagnosis and management of chronic coronary 

syndromes. European Heart Journal (2019) 00, 1-71.

Echocardiography in CCS 



Anatomical imaging testing

2019 ESC guidelines on CCS.

Eur Heart J 2019.

Carotid artery ultrasonography



The primary endpoint: CV death, spontaneous MI, ischemic stroke

Atherosclerotic burden and the risk of MACE

Baber U, et al. JACC 2015;65:1065



Death/AMI/unplanned revasc in pts with suspected stable angina 

who underwent both stress echo and carotid ultrasound (580 pts)

2%,         hard cardiac event  0.9% 

P<0.0001

0.9%/yr,  hard  cardiac event 0.2% 

4%

10%

JACC img 2018;11:173-180



Neumann FJ. EHJ 2019;40:87

International Study of Comparative Health Effectiveness with Medical and 

Invasive Approaches – ISCHEMIA - trial: randomised 5179 pts with SCAD and 

moderate ischemia to invasive treatment + OMT vs OMT.



- M, 58 year old, ex-smoker

- typical angina

Exercise echo

- 50 W, 4 minutes, 85 bpm (52%)

- dyspnea

60-70% stenosis LAD

Clinical case

Courtesy: Dr. M. Rosca



- M, 45 year old, ex smoker

- inferior MI (primary PCI to RCA)

- atypical angina

Exercise echo

- 100 W, 8 minutes, 150/min (86%)

- asymptomatic

70% stenosis LCx

Clinical case

Courtesy: Dr. M. Rosca



Clinical case

M, 63 year old

- typical angina: 90% LAD; 70% RCA; 70% LCx; DES –> LAD

- atypical chest pain: elective angioplasty to RCA and LCx

30 minutes 

postprocedure

emergency surgery



M, 51 years old, anterior STEMI 10 years ago, with 

exertional angina in recent years

Coronary angiography

- proximal occlusion of LAD

- subocclusion of RCA

- 80% stenosis of obtuse marginal 

Resting echocardiography

Indication for CABG

High operative risk

Remodeled LV with severe 

systolic dysfunction

Clinical case



At rest

low dose 

Dobutamine

10 μg/kg/min

peak dose

Dobutamine stress echo

Biphasic response



Courtesy of Dr. I. Stankovic

The importance of 

proper scanning

Same patient

Same examination

Different scanning

Different diagnosis



• Echocardiography is an indispensable clinical tool in 

patients with CAD, providing important diagnostic, 

prognostic and therapeutic information.

• In ACS it may confirm the diagnosis (i.e. new WMA, 

specific strain patterns), detect mechanical complications, 

assess LV and RV function, guiding treatment.

• Stress echocardiography for myocardial ischemia 

assessment is recommended to diagnose CAD in 

symptomatic patients in whom obstructive CAD cannot be 

excluded by clinical grounds alone.

Conclusions





Thank you!



P<0.0001

Death/AMI/Unplanned Revasc in pts with suspected stable angina who

Underwent Simultanoeous Stress Echo and Carotid Ultrasound (580 pts)

0.9%/yr,  hard  cardiac event 0.2% 

2%,         hard cardiac event  0.9% 

4%

10%

Ahmadvazir and Senior et al JACC img 2018;11:173-180



Mechanical dispersion
=SD of TIME to max shortening in 16 LV segments

Courtesy of Dr. Haugaa

Look at strain curves both for their amplitude 

and for their timing



Prediction of Ventricular Arrhythmias 

After Myocardial Infarction

Haugaa et al, J Am Coll Cardiol Img 2010;3:247–56

• 85 pts after myocardial infarction with ICD

• 2.3 (0.6-5.5) years follow up



Haugaa et al, JACC Img 2010



Ersboll JACC Imaging 2013;6:851.

• 988 pts with acute MI

• 62.6±12.1 yrs (72% men)

• Echo within 48 hrs from admission

• Endpoint: SCD, admission for VA, 

appropriate therapy from an ICD

• Median FU: 29.7 months

• GLS and MD improved

risk stratification above 

and beyond existing risk

factors in this setting.

GLS

MD


