Echocardiography in diagnosis and
management of CAD

Azza El Eraky, MD

Cardiovascular imaging

»

Coronary artery disease (CAD) is one of the major
causes of morbidity and mortality.

In patients with suspected acute coronary syndrome
(ACS), cardiac imaging offers incremental value over
routine clinical assessment, ECG, and blood biomarkers of
myocardial injury, to confirm or refute the diagnosis of
coronary artery disease and to assess future
cardiovascular risk.

Echocardiography is one of the most useful imaging

methods due to its availability, ease of use, price, capacity
to serve as bedside technique and repeatability
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The Full Spectrum of IHD
IHD Mortality Rate in 21 World Regions (2010)

.® !:- 3
Q=== [ =80
| ARSI 2P0 [ ls0-10
m ILI: 1%
| EERNIE

age-sr,andardized"IHD mortality rate per 100 000 persons in 2| world regions, the Global Burden of Disease
2010 Study.

Moran AE, Circulation 2014

Echocardiography for Acute
Coronary Syndrome
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Acute Coronary Syndrome

» Acute Coronary Syndrome is a serious condition, without
proper management, the outcome will be poor.

» Early detection and accurate diagnosis is of importance to
improve the outcome.

» ACS could presents with atypical symptom, lack of specific

ECG changes, and negative cardiac biomarkers.

» Accurate assessment of chest pain in the emergency
department requires a thorough knowledge of the differential

diagnosis and appropriate use of diagnostic tools.

Acute Coronary Syndromes
Role of Echocardiography in Suspected ACS
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Acute Coronary Syndromes
Role of Echocardiography in Suspected ACS

lable 2 Guideline endorsement of advanced imaging when ACS is suspected but ECG and biomarkers are inconclusive
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Acute Coronary Syndromes
Role of Echocardiography in Suspected ACS
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Regional Wall Motion Abnormality (RWMA)

= Wall thickening , assessed in 16/17 segments — Wall Motion

Index

= RWMA are characteristic of myocardial ischemia and

infarction.

= Subjective, sometimes difficult to assess due to suboptimal
echo window— tissue harmonic imaging, contrast

echocardiography and myocardial contrast echo

= Their location correlates well with the distribution of CAD

and pathological evidence of infarction
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Algorithm of
Chest Pain Assessment in ER

| '-m' pain
Non specific ECG changes

normal cardiac biomarker

Resting TTE

Normal
Sensitivity 89,5%
'
Speciticity 89 %
Ut NPP 98.5%
‘ » Positive
Negative 3
Cardiac event : 309

Cardiac event : 4%
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ACC/AHA/ASE 2003 Guideline Update for the Clinical
Application of Echocardiography

A Report of the Amenican College of Cardiology/Amernican Heart Association Task Force on
Pracuce Guidelines (ACC/AHA/ASE Conuuittee to Update the 1997 Gudelines for the
Clinical Application of Echocardiography)

Recommendations for Echocardiography in Patienrs
With Chest Pain

Class 1
1. Diagnosis of underlying cardiac disease in patients
with chest pain and clinical evidence of valvular, peri-
cardial, or primary myocardial disease (see sections
X o A ' RS IN).
Evaluation of chest pain in patients with suspected
acute myocardial ischemia, when baseline ECG and
other laboratory markers are nondiagnostic and when
study can be obtained during pain or within minutes
after irs abatement (see section I'V),

!v

nortic dissection (see section VIII).

4. Evaluation of patients with chest pain and hemody-
namic instability unresponsive to simple therapeutic
measures (see section XIII).

Class 111

1. Evaluation of chest pain for which a noncardiac etiol-
ogy is apparent.

2. Diagunosis of chest pain in a patient with electrocar-
diographic changes diagnostic of myocardial
ischemia/infarction (see section IV).

TTE for Cardiovascular Evaluation in an Acuse Setting
Myocardial lacheenia’infarction

2 *  Acute chest pain with suspectad Ml and nondiagnostic ECG when a resting Ats)
' “echocardiogram can be performed during pan

n »  Evaluation of a patient without chest pain bat with other features of an ischemic A )
] or laboratory markers isdicative of ——

) yoas

*  Suspected pl of myocardial isch infarction, including but not
2. limited to SEUTEWTET Tegurgitation, ventricular septal defect, free-wall AL
rupture/tamponade, shock, right ventricular involvement, HF, or thrombus

ACCFASEAHAASNCHFSAHRS SCAVSCONMSCOTSOMR 2011 Apprepiiate

Use Criterfa for Exbhovarbiography

Recommendatians for Echocardiography in the 7 Aw. Coll r.u.:::'wxl:u?ur::‘-ﬂ:mmn 1. 2010
Diagnosis of Acute Myacardial Ischemic Syndromes ' ! e
[Class 1
1. Diagnosis of suspected acute ischemia or infarction
not evident by standard means.
2. Measurement of baseline LV function.
3. Evaluation of patients with inferior myocardial
infarction and chnical evidence suggesting possible
RV infarction.
4. Assessment of mechanical complications and mural
thrombus.*
Tass ITa
Tdentification of location/severity of disease in patients
with augoing ischemia. ACCATAASE 2003 Gaideline Upeaty for the Clilcal
Class 11 Application of Echocardiography
Diagnosis of acute myocardial imfarction already evi- | noire e e amiio e e v e e =
dell b)’ slaulard means. Chaical Apyboation of T dvacudogoglyy
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Evaluation other causes of cardiac chest pain

» Aortic Disection

» Valvular Heart Disease (Aortic Stenosis,Aortic
Regurgitation)

» Pericarditis

» Myocarditis

» Pulmonary Embolism
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Detecting complications

Un-explained haemodynamic deterioration — immediately evaluated.
» TTE and TOE are complementary
—TTE (experienced echocardiographer) —s immediate diagnosis

—TOE —> for critically ill patients (difficult image
acquisition)

» Mechanical Complication :
—Rupture ventricular septum,
—Rupture free wall,
—Apical aneurysm + thrombus
— RV infarction
— ruptured papillary muscle
Heart 2002;88:419—425

of MI

Mechanical Complication
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Echocardiography Improves Risk Stratification
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Recommendations for Echocardiography in Risk
Assessment, Prognosis, and Assessment of Therapy
in Acute Myocardial Ischemic Syndromes

Class 1

1.

Assessment of infarct size and/or extent of jeopard-
ized myocardium,

2. In-hospital assessment of ventricular function when

3.

the results are used to guide therapy.

In-hospital or early postdischarge assessment of the
presence’extent of inducible ischemia whenever base-
line abnormalities are expected to compromise elec-
trocardiographic interpretation.”

Assessment of myocardial viability when required to
define potential efficacy of revascularization.®

Class [Ia

1

In-hospital or early postdischarge assessment of the
presence/extent of inducible ischemia in the absence of
baseline abnormalities expected to compromise ECG
interpretation.”

Re-evaluation of ventricular function during recovery
when results are used to guide therapy.

Assessment of ventricular function after revascular-
ization.

Acute Coronary Syndromes
Role of Echocardiography in Suspected ACS

Table 1| Overview of noninvasive cardisc imaging for the assessment of acute chest pain
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Echocardiography in Stable
ischemic heart disease

Stable Ischemic Heart Disease
Role of Echocardiography

Myocardial

Myocardial Damage/Dystunction
Ischemia

Endothelal'Microvasculer

Dystunction

ECHO Stress »> Viability

ECHO Stress >> lschemia
ECHO Stress »> CFR

Diagnosis >> Treatment >> Outcome

2/27/2017
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2013 ESC guidelines on the management
of stable coronary artery disease

The Task Force on the management of stable coronary artery disease
of the European Society of Cardiology

Task Force Members: Gilles Montalescot* (Chairperson) (France), Udo Sechtem*®
(Chairperson) (Germany), Stephan Achenbach (Germany), Felicita Andreotti (ltaly),
Chris Arden (UK), Andrze| Budaj (Poland), Raffacle Bugiardini (Italy), Filippo Crea
(Italy), Thomas Cuisset (France), Carlo Di Mario (UK), ). Rafael Ferreira (Portugal),
Bernard | Gersh (USA), Anselm K. Gitt (Germany), Jean-Sebastien Hulot (France),
Nikolaus Marx (Germany), Lionel H. Opie (South Africa), Matthias Pfisterer
(Switzerland), EvaPrescot (Denmark), Frank Ruschitzka (Switzerland), Manel Sabate
(Spain), Roxy Senior (UK), David Paul Taggart (UK), Ernst E. van der Wall
(Netheriands), Christiaan .M. Vrints (Belgium).

2013 ESC guidelines on the management
of stable coronary artery disease
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2013 ESC guidelines on the management
of stable coronary artery disease

Table |7 Definitions of risk for various test modalities*

Exercue wnas E0G" | High ik OV mertalty 238 /pme
Fresemediore ik | CV mortality between | aod Tpear
Low itk CV mortality <Iiypear

CMWW Figh k> Vkvdodnﬂm’IU\lehS?K?‘ivmdgazmanbrCﬂ»M:rlsw

with rew pertinon defects or 2 dobutamiee-induced éyfuncoceal sogmeecs; 2 J sty of LV by

wiress athel
intarmacioce rick  Area of Gohwarria becownan | 6o 3% or any ischasesa st chan high risk by CMR or stress acho

Low nik No hickaraa
Coromary CTA' High neh Sigrifeam lesions of high riek category (three-vessel daeste wiet provimsd stenases, LM, and prawimal
wtercr dascending CAD)
ircormediato rick | Sigrificant lesicedy) it larpe aed prowmal corcrary arceryfier) bat net high ritk cacegory
Low rich Normal coronary artery or plagues oely

Exercise Stress Echo
Additional Prognostic Value over ECG

Prospective, multicenter (2 US Centers), observational Study
5375 consecutive patients

Exercise ECG and Echocardiography
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CFR by

TTE Doppler

CFR= peak vel/rest vel, normai>2
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Dipyridamole Stress Echo
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Coronary Flow Reserve During Dipyndamale
Stress Echocardiography Predicts Mortality
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Abnormal CFR >> Additional Prognostic Value over WM

Prospective, multicenter,
observational study

4,313 patients
known CAD (n 1,547)
suspected CAD (ny 2,766)

High-dose Dip Stress ECHO
CFR evaluation of LAD by Doppler

CFR on LAD

is @ strong and independent
Indicator of mortality, over wall
motion analysis, in patients with

known or suspected CAD.
A negative result confers an
annual risk of death <1% in
both patient groups.

{J Am Cofl Cardiod Img 2012;5:1079-85)
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Dipyridamole Stress Echo
Abnormal CFR >> Additional Prognostic Value over WM

Known CAD Suspected CAD
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Pharmacologlcal Stress Echo - Ischemia

Additional Prognostic Value over Clinical an Functional Variables

Stress Fcho Results Predict Mortality:

A Large-Scale Multicenter Prospective International Study

Kows Sicarn, MDD, ), Emiio Pasus, MDD, Laca Venpen, MDD, Patring Landi, BSC,
I MDD, Faagenio Picaeso, MDD, TiD), oo behidf of the Echo Peesantine lasernati
Cooperstive (EPIC) and Echo Dobutamine lotermasional Cooperstive (EDIC) Study Gooups
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Pharmacological Stress Echo - Viability

Additional Prognostic Value over Clinical an Functional Variables
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of stable coronary artery disease
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Ischemic Cascade
echocardiography

;CSII‘L' Wm.-m“*)
. Time from Ischemia onset

FUNCTIONAL

Taquely VR and Di Carli MF

Progeess in CV Diseasen, 2015 Q

| www.sscardio.org/ BACVI .

Performance of Diagnostic Tests in Trials

Retrospective or Prospective studies comparing 1 or 2 modalities
Patients with ~50% prevalence of disease (>50% stenosis at 1CA)

Table 12 Charactoristics of tests commonly used to
diagnose the presonce of coronary artery disoase

Duagnosn of CAD
Sensitiviy (X Specificity (W)
Exarciee BCG * 71N 459 85-%
[homu wwrets echocadography™ | 8085 8080
Exercise stroes SPECT™ ™ n 6.0
[Dohmmmo strens ochocardiography™ | 79.-0) 92-06
Dobutaswna stress MRS ™ nn 8-
[Vundtl-m strans echocardiography™ | 7279 7.9
Yasodilstor stress SPECT™ ™ | 909! 75-
Vasodilator stewsy MRI 0w ‘ 67 6=
Coronary CTAUI %59 “-0
Vasodilator stresy PET™ ™ ™ ' - 7491

www ascardio.org/EACVI

2/27/2017

18



Take home messages

» Bedside echocardiography is the first-line imaging test in
patients with acute chest pain to assist in the diagnosis and

management of patients presenting with suspected ACS

» Echocardiography can be used to rapidly detect the presence
of RWMA resulting from acute infarction / ischemia , stratify
patients into high- or low-risk categories, diagnose important

complications, and predicts the prognosis.

Take home messages

» Echocardiography for diagnosis of myocardial infarction is most
helpful in patients with a high clinical suspicion but a normal or

non-diagnostic ECG and cardiac biomarkers

» Stress echocardiography adds diagnostic and prognostic value

in patients with suspected ACS

2/27/2017
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Thank You
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