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Table | Pharmacological stresses

Receptor targets

Haemody namic
mec hanisms

Physiological targets
Cellular targets
Antidote

Stress

Contraindications

Vasodilator

As adenosine
Reduces supply

Coronary arterioles
Smooth muscle cells
Aminophylline
Dipyridamole
(adenosine)

Asthma,
bradyarrhythmias

Dobutamine

ol; BT B2

adrenoreceptors

Increases supply

Myocardium

Myocytes
B-Blockers

Crobutamine

Tachyarmythmias,
hy pertension




: AMINO
DIP 0.84 mg/kg in 6 E:o mg in 1’ (up to 240 mg in 2')
TIMELINE

Continuous
monitoring and
Pulsed recording

on the echo-monitol

Continuous

Pulsed recording
BP recording : IIIIIIIIIIIIIII
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Table 5 Stress echo risk titration of a positive test

Cne-year risk Intermediate High
(hard events) (1—3% year) ( ==10% year)

Dose/workload High Low

Festing EF == 50% <240
Anti-ischaemic therapy Ot On
Coronary territory L= RaCA, LAD

Peak WMSI Lo High
Recovery Fast Slow
Positivity or baseline dys-synergy Homozonal Heterozonal
CFR =20 =20

CFR, coronary flow reserve; EF, ejection fraction; LAD, left anterior descending
artery; LC:x left cinoumflesc; RCA, right coronary artery; VWHS L, wall motion score
e




Table & Stress echo risk titration of a negative test

One-year risk Very low Low
(hard events) (<0.5% year) (1-13% year)

Stress Maximal Submaximal
Resting EF ~50%
Anti-ischaemic therapy Off

CFR =20

CFR, coronary flow reserve; EF, ejection fraction.




Table 7 Life-threatening complications in single-centre

experience (=1000 patients), multicentre studies
(EDIC) and multicentre registries for dobutamine
stress echocardiography

Aurthor, year

Single institution
experience
Mertes ot al, 1993
Pelikla et al, 1995
Zahn et aol, 1996

Secknus and Marwick,
1997

Elhendy et al, 1928
Bremer ot al, 1998
Poldermans et al., 1994
Mathias et al, 1999

Multicentre registry

Picano et al. (EDIC),
1994

Perzano et al. (RITED),
1994

Beckmann et al, 199%
Warga et al, 2006
Toral

Patients

Complication (s)

Mane®

1 AMIL 4 VT, 1 prol ischaemia
1VE 1 LVFE 1 seizure
5W%T, 1 AMI, 1 prol ischaemia,

1 hypo
7T

1TWE1WT
3IWFE 13 VT, & hypo

1WFE 8 VT, 1 Ml; 5 atropine
intoxications

2WE2ZVT. 2 AM, 1 prol
ischaemia, 1 hypo
2VFE 1 asystole

324 (2 VF)
63 (5 deaths)
461

Table 8 Life-threatening complications in multicentre
studies (EPIC) and multicentre registries for
dipyridamole stress echocardiography

Author, year

Patients Complications

Multicentre
registry

Ficanoetal, 10451 1 cardiac death, 1 asystole, 2 AMI, 1
1992 pulmonary oedema, 1 sustained VT

Varga et al, 2459 19 (1 death)

2006
Total 35050 25




Table 9 Safety profile of pharmacological stress

echocardiography

% submaximal tests
Side effects

VT, VF

High grade AV block
Dieath

Dobutamine

10%

1/300 exams

——

1/5000

Dipyridamole

5%

—

—— ——

110000
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Table 2 Stress echocardiography in four equations

lest Stress Diagnosis

MNormokinesis MNormo- to hyperkinesis Momnal

Mormokinesis Hypokinesis, akinesis, = |schaemia
dyskinesis
Akinesis Hypokinesis, Viable
normokinesis
Akinesis to Akinesis to dyskinesis Mecrosis
dyskinesis
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Table 9. Stress Echocardiography for Detection of CAD/Risk Assessment: Symptomatic or Ischemic Equivalent

Appropriata Use
Indication Score (1-9)

Evaluation of Ischemic Equivalent (Nonacute) With Stress Echocardiography
114, « Low pretest probability of CAD 13)
+ ECG interpretable and able to exercise
115. « Low pretest probability of CAD AlT)
+ ECG uninterpretable or unable to exarcise
116. « Intermediate pretest probability of CAD AlT)
« ECG interpretable and able to exercise
« Intermediate pretest probability of CAD Al9)
+ ECG uninterpretable or unable to exercise
« High pretest probability of CAD AlT)
« Regardless of ECG interpretability and ability to axercise




Acute Chest Pain With Stress Echocardiography

» Possible ACS

» ECG: no ischemic changes or with LBEB or electronically paced ventricular rhwthm
« Low-risk TIMI score

» Negative troponin levels

» Possible ACS

» ECG: no ischemic changes or with LBEB or electronically paced ventricular riwthm
« Low-risk TIMI score

» Paak troponin: borderling, equivocal. minimally elevated
» Possible ACS

» ECG: no ischemic changes or with LBEB or electronically paced ventricular riwthm
» High-risk TIMI score

» Negative troponin levels
» Possible ACS

» ECG: no ischemic changes or with LBEB or electronically paced ventricular riwthm
» High-risk TIMI score

» Paak troponin: borderling, equivocal. minimally elevated
» Definite AGS




Table 10. Stress Echocardiography for Detection of CAD/RIsk Assessment: Asymptomatic (Without Ischemic Equivalent)

Appropriate Use
Indication Scora (1-9)
Ganeral Patient Populations With Stress Echocardiography

» Low global CAD risk

125, » Intermediate global CAD risk
» ECG interpretable

— 126, » Intermediate global CAD risk
» ECG uninterpratable

-
|



Table 12, Stress Echocardiography Following Prior Test Results

Appropriate Use
Score (1-8)

Asymptomatic: Prior Evidence of Subclinical Disease With Stress Echocardiography
» Coronary calclum Agatston score <100

« Low {0 Intermediate global CAD risk
« Coronary calclum Agatston score between 100 and 400

« High glabal CAD risk
. ﬂﬂ'llilrlif'_l' calclum ﬂ.gﬂfﬂﬂl'l score between 100 and 400

+ Coronary calclum Agatston score =400

« Abnormal carothd Intimal medial thickness [ =0.9 mm and/or the presence of |'.'I|I.IF.' l'-.'I'I-[IlI:I:'ﬂmFIE Into the
anterlal lumen

Coronary Angiography (Invasive or Noninvasive) With Stress Echocardiography
« Coronary artery stenosts of unclear signiicance




Table 13. Stress Echocardiography for Risk Assessment: Perioperative Evaluation for Noncardiac Surgery
Without Active Cardiac Conditions

Appropriate Usa
Indication Score (1-0)

Low-Risk Surgery With Stress Echocardiography

« Perloperative evaluation for risk assessment (1)
Intermediate-Risk Surgery With Stress Echocardiography

» Moderate to good functional capachty (=4 METs) 1(3)
« No clinical risk factors 1(2)

» =1 clinical risk factor U ()
» POOF O unknown functional capacity (<4 METs)

« Asymptomatic <1 y post normal catheterization, noninvasive test, or previows revascularization 1{1)

Vascular Surgery With Stress Echocardiography
« Moderate to good functional capactty {=4 METs) 1{3)

« No clinical risk factors 1(2)

« =1 clinical risk tactor A(T)
» Poor or unknown functional capacity (<-4 METs)

« Asymptomatic <1 y post normal catheterization, noninvasive test, or previous revascularization 1{2)
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Hazard ratios for all late cardiac events after major vascular surgery (ie, cardiac death, myocardial
infarction (Ml), or coronary revascularization) as a function of the extent of new wall motion

No.of Ischemic Previous
pts. segments MI

Poldermans, D. et al. Circulation 1997;95:53-58

Circulation

Copyright ©1997 American Heart Association
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Table 14. Stress Echocardiography for Risk Assessment: Within 3 Months of an ACS

priateness Criteria

Indication

Appropriate Use
Scora (1-9)

STEMI With Stress Echocardiography

163. « Primary PGl with complete revascularization
« No recurrent symptoms

12)

164, « Hemodynamically stable, no recurrent chest pain symptoms, or no signs of HF
« To evaluate for inducible ischemia
« No prior coronary angiography since the index event

AT

» Hemodynamically unstabla, signs of cardiogenic shock. or mechanical complications

1{1)

UA/NSTEMI With 5tress Echocardiography

« Hemodynamically stable, no recurrent chest pain symptoms, or no signs of HF
» To evaluate for inducible ischemia
« No prior coranary angiography since the index event

Al8)

ACS—Asymptomatic Postrevascularization (PCI or CABG) With Stress Echocardiography

» Prior to hospital discharge in a patient who has been adequately revascularized

Cardiac Rehabilitation With Stress Echocardiography

« Prior to initiation of cardiac rehabilitation (as a stand-alone indication)




Table 15. Stress Echocardiography for Risk Assessment: Postrevascularization (PCl or CABG)

Indication

Symptomatic With Stress Echocardiography

164,

+ Ischemic equivalent

Asymptomatic With Stress Echacardiography

« Incomplete revasculartzation
« Additlonal revascularization faaslble

» <6y after CABG

» =6y after CABG

« <2 after PCI

« =2 after PCI

Cardiac Rehabilitation With Stress Echocardiography

« Pricr to Inftlation of cardiac rehablitation (as & stand-alone Indication)
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ardiograony for Assessrrierit of Viaolli

Indication Appropriateness
Score(1-9)

Ischemic Cardiomyopathy/Assessment of
Viability With Stress Echocardiography

Known moderate or severe LV dysfunction

Patient eligible for revascularization
Use of dobutamine stress only




Algorithm 1.

—— ascularization

—

LV Dysfunction
LV Wall Thickness
In Area of Dysfunction*

+— Echo
<— CMR if echo not satisfactory

Wall Thickness =5-6 mm Wall Thickness =5-6 mm
(Probability of improvement of LV function <5%2) (Probability of improvement of LV function =50%)

4+ €——— LDDE and SPECT ——>.

l I

Viable Mot viable Mot viable Viable
Revascularization 4—— CMRoOrPET —» Revascularization

HE =50% or HE =50% or HE =50% or
Mismatch Matched Defect Mismatch

t
Revascularization No Revascularization Revascularization

tEvaluate remote areas for CA D, ischamia if appropriale

*4ll patients nead intensive madical tharapy by standards of currant era

JACC:CARDIOVASCULAR IMAGING,VOL 1,No 4,2008 July:536-55



128 akinetic myocardial segments revascularisec

.00 @@= 1

rate 14% Recovery rate 33% rate 71%
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Table 3. Patients With Global LVD and Multivessel Disease

Criteria indicating LV function with low probability of
improvement with revascularization

« Major criteria:

LVWT =5 to & mm }
No response to LDDE

o Criteia indicating LV function not likely to improve with
SPECT negative for viability L.
L revasculanzation:
PET: negative for HM

« Minor criteria:

LVEF =020 + 3 major plus 1 minor

LV volumes: 1 or more of the following:

By angiography: LVEDVI =200 ml/m? and/or LVESVI =120 . majﬂl |]|l_|5 ] |'|'|i|'|ﬂ[
mil/m?

o 24 major

By echocardiography: LVEDVI =170 ml/m” and/or LVESVI
=90 ml/m*

Echocardiographic dimension: LVEDDI =5.5 cm?®/m?

JACC:CARDIOVASCULAR IMAGING,VOL 1,No 4,2008 July:536-55



= Color kinesis

= Tissue Doppler : Strain
Strain rate
. angulation -
signal noise

R —————

angle independent
less demanding acquisition




Comparison of two-dimensional speckle and tissue
Doppler strain measurement during dobutamine
stress echocardiography: an angiographic correlation

\_mm@uﬁ/q ”‘\

Appro ATTENTION! Values are averages over seqments'

L Approve peak s[05081 082 -054 047 065 0 79
DL Approve ]

DT Approve

Peak E 0.29 0.6 0.51 0.22 043 0.57 .

Peak A 1.45 1.60 060 0.70 0.92 1.71 -

Identification of ischaemia from strain rate curves at rest and stress in a 74-
year-old woma with chest pain.Resting images demonstrate similar levelsof
strain rate at baseline (nadir of each wave marked in white). At peak stress,
strain rate at apical septum showed no contraction during systolic phase
and marked post-systolic contraction (arrow). The coronary angiogram
showed occlusion of the mid-LAD.

24 .

100 200 300 400
YL Approve ATTENTION! Values are averages over seqments !
L Approve peak s 0508|115 067 067 095 ]
DL Approve
Peak E 0.44 117 1.04 0.38 0.96
DT Approve

Peak A 3.06 1.62 2.29 0.66 1.11

European Heart Journal (2007) 28, 1765 1772




ORIGINAL RESEARCH

Deformation Analysis using Tissue Velocity and Speckle-Trackin g
Manish Bansal, MD, Leanne Jeffri
Trioses =

N m) o

riess, 88, Roclgl | e rJo 55, Julie Mundy, VIBBS
|, Mleirwieis, VIS
(L

Strain and SR measurement with both TVI and
STE are feasible during ]}H: and can predict
recovery of rurlunal EDIITNLUI function after
revascularization. However, TVI strain and SR
measurements at low-dose dobutamine are more
accurate for this purpose and can predict viability

e
-
e

'SEGMENTAL: Circomferantial Strair
0 63 0E———

in both anterior and posterior circulations. In | | |
contrast, STE measurements appear to be most G\ NPT - . — ‘
effective in the anterior circulation. 5 ) T ST . o
450 . s
B3 700 a00 w00

JACC: CARDIOVASCULAR IMAGING
VOL.3,NO.2,2010
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learned fro t Guidelines?

f<~—’//f] Wl Cue Cearcliol nao /O/O / 37~242

— e
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- CUr‘nmon USEs of Contrast agents In
— E hocardiegraphy

= |n pts with suboptimal echocardiograms to opacify LV chamber and to
improve delineation of the LV endocardial border

e

Myocardial perfusion imaging
[dentification of LV thrombus and masses;.

piagnosis of LV aneurysm and pseudoaneurysm:

=  Selection of LAD septal perforators to be embolized during
percutaneous ablation in HOCM

= |mprovement of Doppler signal in suboptimal echocardiograms



ress Echo pproprlateness riteria

Tabla 18. Contrast Usa in TTE/TEE or Stress Echocardiography

« Routing wse of conirast

Al L'Ir!lE'nglvE'I'IE visualizad on nancontrast |I'I'IHEEE-

« Selective use of contrast

v >3 l..‘l.'iﬂﬂg:l]ﬂllﬁ L¥ Ei:ngITE afe not seen on noncontrast |TIHEE'E|

A Indicaties appropriate; and |, Inappropriate.



Stress testing in Valve disease
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Stress testing in Valve disease
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Figure 11. Comparison of Diagnostic Accuracy of Dobutamine
Echocardiography and Nuclear Imaging

Sensitivity
Mean + 35%CI Mean x 95%C|

F<0.05

Nucl DE
Nucl DE

Mo. of Studies: 11

Mo. of Studies: 11 Mo. of Patients: 325
Mo. of Patients: 325

JACC:CARDIOVASCULAR IMAGING,VOL 1,No 4,2008 July:536-55



rue positive rate
© © o o

o N b

o
o
=
o

L2

‘%
o]
a
o
]
—

o @

—_—

0.8

©c o o
[T SN

and myocardial perfusion scintigraphy.
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Dipyridamole stress echocardiograph
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Thallium scan

1in 1000 - Interventional fluoroscopic procedures
Risk category

[ 1Zero Cardiac radiofrequency ablation
Negligible
] Minimal
I Very low

B Low
1in 2000 Abdominal computed tomography

Coronary stenting

Technetium sestamibi scan

Lifetime additional risk of cancer/examination

Chest computed tomography

Barium enema

Bone scintigraphy
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Small vessel disease

Submaximal stress
B-blocker Rx




-~ —“patient friendly? versatility
— accuracy (senitivity 88%-specificity 83%)
— prognostic value
— detection of viable myocardium after infarction
— assessment of left ventricular reserve (for example,valvar heart disease)

ckle tracking:s Am
) —

[Sease, submaximal stress, and






	STRESS-ECHO�Δυναμική υπερηχοκαρδιογραφία�
	STRESS-ECHO
	Παθοφυσιολογία
	Ο ΙΣΧΑΙΜΙΚΟΣ ΚΑΤΑΡΡΑΚΤΗΣ
	ΤΡΟΠΟΙ ΦΟΡΤΙΣΗΣ ΣTO�STRESS ECHO
	Stress-echo σε κυλιόμενο τάπητα
	Pharmacological stresses
	State of the art protocol of Dypiridamole Stress echo
	ΑΝΤΕΝΔΕΙΞΕΙΣ ΓΙΑ STRESS-ECHO με Δυπιριδαμόλη ή Αδενοσίνη
	ΠΡΩΤΟΚΟΛΛΟ STRESS-ECHO ΜΕ ΔΟΒΟΥΤΑΜΙΝΗ ΓΙΑ ΑΝΙΧΝΕΥΣΗ ΜΥΟΚΑΡΔΙΑΚΗΣ ΙΣΧΑΙΜΙΑΣ
	TEΛΙΚΟΙ ΣΤΟΧΟΙ ΚΑΙ ΛΟΓΟΙ ΤΕΡΜΑΤΙΣΜΟΥ ΤΗΣ ΕΓΧΥΣΗΣ ΔΟΒΟΥΤΑΜΙΝΗΣ ΣE STRESS-ECHO
	ΑΝΤΕΝΔΕΙΞΕΙΣ ΓΙΑ STRESS-ECHO
	Prognostic value of inducible myocardial ischemia
	Prognostic value of inducible myocardial ischemia
	SAFETY PROFILE OF PHARMACOLOGIC STRESS-ECHO
	SAFETY PROFILE OF PHARMACOLOGIC STRESS-ECHO
	ΤΑΞΙΝΟΜΗΣΗ ΤΟΙΧΩΜΑΤΙΚΗΣ ΚΙΝΗΤΙΚΟΤΗΤΑΣ
	Ερμηνεία τοιχωματικής κινητικότητας στο Stress-echo
	Slide Number 19
	Stress Echo Appropriateness Criteria
	Stress Echo Appropriateness Criteria�
	Stress Echo Appropriateness Criteria�
	Stress Echo Appropriateness Criteria
	Stress Echo Appropriateness Criteria
	Προεγχειρητική εκίμηση κινδύνου σε εξωκαρδιακή χειρουργική επέμβαση
	Slide Number 26
	Stress Echo Appropriateness Criteria
	Stress Echo Appropriateness Criteria
	Stress echo για εντόπιση στεφανιαίων βλαβών
	STRESS-ECHO σε πολυαγγειακή νόσο
	STRESS-ECHO σε πολυαγγειακή νόσο
	 Stress echo σε Παθολογικό ή μη διαγνωστικό test κοπώσεως 
	Stress echo μετά επαναιμάτωση
	Stress echo μετά επαναιμάτωση
	Stress-echo για εκτίμηση βιωσιμότητας�
	ΠΡΩΤΟΚΟΛΛΟ STRESS-ECHO ΜΕ ΔΟΒΟΥΤΑΜΙΝΗ ΓΙΑ ΑΝΙΧΝΕΥΣΗ ΒΙΩΣΙΜΟΤΗΤΑΣ
	Stress-echo για εκτίμηση βιωσιμότητας�
	Stress Echo Appropriateness Criteria�Table 16. Stress Echocardiography for Assessment of Viability/Ischemia���
	For Diagnosis of viable myocardium and need for myocardial revascularization
	Slide Number 40
	Slide Number 41
	Quantitative Analysis Methods in STRESS ECHO
	Identification of ischaemia from strain rate curves at rest and stress in a 74-year-old woma with chest pain.Resting images demonstrate similar levelsof strain rate at baseline (nadir of each wave marked in white). At peak stress, strain rate at apical septum showed no contraction during systolic phase and  marked post-systolic contraction (arrow). The coronary angiogram showed occlusion of the mid-LAD.
	ORIGINAL RESEARCH�Assessment of Myocardial Viability at Dobutamine Echocardiography by Deformation Analysis using Tissue Velocity and Speckle-Tracking�Manish Bansal, MD, Leanne Jeffriess, BS, Rodel Leano, BS, Julie Mundy, MBBS �Thomas H. Marwick, MBBS, PHD�Brisbane, Queensland, Australia,
	Χρήση τεχνικών μυοκαρδιακής ηχοαντίθεσης(contrast) σε stress-echo
	Χρήση τεχνικών μυοκαρδιακής ηχοαντίθεσης(contrast) σε stress-echo
	Contrast Echocardiography:what have we learned from the New Guidelines?�Kevin Wei.Cur Cardiol Rep 2010;12:237-242
	Stress Echo Appropriateness Criteria
	Stress testing in Valve disease
	Stress testing in Valve disease
	Real-time three-dimensional dobutamine stress�echocardiography for coronary artery disease diagnosis:�validation with coronary angiography
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Stress Echo          vs        TL-scan
	Strengths and weaknesses of stress�echocardiography
	Slide Number 57

