
Stress echo για διαστολική δυσλειτουργία : 
Πότε και σε ποιους ασθενείς ;
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HFpEF – ENA ΕΤΕΡΟΓΕΝΕΣ ΣΥΝΔΡΟΜΟ



ΠΟΙΟΣ Ο ΛΟΓΟΣ ΔΙΕΝΕΡΓΕΙΑΣ ΔΙΑΣΤΟΛΙΚΟΥ STRESS ECHO ;



ΠΟΙΟΣ Ο ΛΟΓΟΣ ΔΙΕΝΕΡΓΕΙΑΣ ΔΙΑΣΤΟΛΙΚΟΥ STRESS ECHO ;
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ΕΝΔΕΙΞΕΙΣ ΔΙΕΝΕΡΓΕΙΑΣ ΔΙΑΣΤΟΛΙKΟΥ STRESS ECHO



concomitant risk factors for diastolic dysfunction (older

age, hypertension, obesity, diabetes, sedentary lifestyle)

ΕΝΔΕΙΞΕΙΣ ΔΙΕΝΕΡΓΕΙΑΣ ΔΙΑΣΤΟΛΙKΟΥ STRESS ECHO



ΕΝΔΕΙΞΕΙΣ ΔΙΕΝΕΡΓΕΙΑΣ ΔΙΑΣΤΟΛΙKΟΥ STRESS ECHO
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ΕΤΕΡΟΓΕΝΕΙΑ ΤΟΥ 
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HFpEF scores (H2FPEF score)



HFpEF scores (HFΑ-PEFF score)

Major (2 points) and Minor (1point) criteria were defined from STEP 2. 
- A score ≥5 points implies definite HFpEF .
- ≤1 point makes HFpEF unlikely.
- An intermediate score (2–4 points) implies diagnostic uncertainty → STEP 3 & STEP 4.



HFpEF scores (HFΑ-PEFF score)



HFpEF scores (HFΑ-PEFF score)



HFpEF scores – H2FPEF vs HFA-PEFF 



ΜΕΘΟΔΟΙ ΑΣΚΗΣΗΣ ΣΕ DSTE (1)

1) Exercise using a supine bicycle is the recommended modality for
diastolic SE as it allows the acquisition of Doppler recordings
throughout the test and the non-invasive assessment of exercise
diastolic function reserve.

2) Treadmill exercise SE is an alternative as diastolic
abnormalities may persist after exercise.

We acquire echocardiographic images before and
after the exercise, during the rest period, after
appropriate decrease pulse when the measurement
of E wave becomes possible.



ΜΕΘΟΔΟΙ ΑΣΚΗΣΗΣ ΣΕ DSTE (2)



ΜΕΘΟΔΟΙ ΑΣΚΗΣΗΣ ΣΕ ΔΙΑΣΤΟΛΙΚΟ SE (3)

3) Preload augmentation by passive leg raise might also represent a non-exercise alternative since it
provides additional information identifying patients with exercise-induced LV filling pressure elevation
and lower exercise capacity.

Patients with relaxation abnormality and E/e′<15 at rest but increased E/e′>15 during leg raise, defined as
‘unstable’ relaxation abnormality, were older, more often female, and had lower diastolic reserve and
exercise capacity when compared with patients with persistent E/e′<15. In addition, e′ response to passive
leg raise was significantly correlated with diastolic reserve indexes during exercise.



EXERCISE vs PHARMACOLOGICAL stress

We cannot replace physical 
exercise with other stress 

methods such as 
dobutamine or quick heart 

stimulation, because the use 
of these methods in itself 

affects the diastolic function.



1) The European Association of Cardiovascular Imaging (EACVI) and the American Society of
Echocardiography (ASE) recommend a stepped protocol, starting at 25 Watt at 60 r.p.m. with the load
increasing by 25 Watt every 3 min until the patient has reached his maximal predicted workload and/or
maximal predicted heart rate (220 - age in years) and/or developed limiting symptoms.

ΕΡΓΟΜΕΤΡΟ - Πρωτόκολλα

2) Some patients cannot perform that protocol, and a ramped exercise test on a semi-supine bicycle at 60
r.p.m. starting at 15 Watt and with increments of 5 Watt every minute has also been proposed, to a
submaximal target heart rate of 100–110/min or until the patient develops limiting symptoms (EU-FP7
MEDIA study group - Cardiff-MEDIA protocol).

None of these protocols have been shown to be superior to others.



EU-FP7 MEDIA study group (Cardiff-MEDIA protocol)



ΕΜΠΛΕΚΟΜΕΝΟΙ ΠΑΘΟΦΥΣΙOΛΟΓΙΚΟΙ ΜΗΧΑΝΙΣΜΟΙ



ΕΜΠΛΕΚΟΜΕΝΟΙ ΠΑΘΟΦΥΣΙOΛΟΓΙΚΟΙ ΜΗΧΑΝΙΣΜΟΙ



ΕΜΠΛΕΚΟΜΕΝΟΙ ΠΑΘΟΦΥΣΙΛΟΓΙΚΟΙ ΜΗΧΑΝΙΣΜΟΙ

Systolic Torsion for 
Diastolic Untwisting

&
Diastolic Untwisting 

for LV Suction

LV torsion and subsequent rapid 
untwisting appear to be 

manifestations of elastic recoil, 
critically linking systolic 

contraction to diastolic filling. 

LV untwisting appears to 
be linked temporally 
with early diastolic 

base-to-apex pressure 
gradients, enhanced by 

exercise, which may 
assist efficient LV filling. 



ΕΜΠΛΕΚΟΜΕΝΟΙ ΠΑΘΟΦΥΣΙOΛΟΓΙΚΟΙ ΜΗΧΑΝΙΣΜΟΙ



STRESS ECHO ΠΑΡΑΜΕΤΡΟΙ ΣΧΕΤΙΖΟΜΕΝΟΙ ΜΕ 
ΜΗΧΑΝΙΣΜΟΥΣ ΔΙΑΣΤΟΛΙΚΗΣ ΔΥΣΛΕΙΤΟΥΡΓΙΑΣ



Diastolic SE performed for the assessment of 
dyspnoea, breathlessness, or exertional fatigue.

DSTE should not only focus on diastolic function parameters, but in parallel, evaluate all the dynamic components of
LV function (WMA, valvular diseases, etc), RV function (TR Vmax, tricuspid annular plane systolic excursion - TAPSE,
S’ wave in Tissue Doppler imaging), the chronotropic and blood pressure response, the achieved work-load, and the
exercise capacity. Those findings are associated with unfavorable outcomes if combined with elevated LVFP.



ΕΡΜΗΝΕΙΑ ΔΙΑΣΤΟΛΙΚΟΥ STRESS ECHO (ASE/EACVI)

- Diastolic exercise echocardiography
should be considered abnormal if average
E/e′ ratio at peak stress increases to ≥15,
with or without a peak TR velocity
>3.4 m/s.

- An increase only in TR velocity should
not be used to diagnose HFpEF because it
might be caused simply by a normal
hyperdynamic response to exercise (with
increased pulmonary blood flow) in the
absence of LV diastolic dysfunction.



DIASTOLIC STRESS E/e΄ (1)

↑E

↑e΄

↑E

↓e΄



DIASTOLIC STRESS E/e΄ (2)



DIASTOLIC STRESS E/e΄ (3)



LIMITATIONS

- It was reported that E/e′ was not
measurable in about 10% of subjects
during submaximal exercise (20 W) and
in about 20% of HFpEF patients during
peak exercise .

- TR velocity was measurable in only
50%;

- About 20% of controls were
considered to have false-positive tests.



Low-Level Diastolic SE (E/e΄20w)



ΠΡΟΓΝΩΣΤΙΚΗ ΑΞΙΑ ΤΗΣ PAPs

A steep increment in PAP during exercise and failure to
augment PAP throughout exercise are associated with
decreased exercise capacity and survival in patients with LVSD.

Failure to increase PAP with exercise 
is associated with a poor prognosis



DIASTOLIC STRESS ECHO –
ΜΕΡΟΣ ΟΛΙΣΤΙΚΗΣ ΑΝΤΙΜΕΤΩΠΙΣΗΣ ΤΗΣ HFpEF



HFpEF – ENA ΣΥΝΘΕΤΟ                                        
ΑΙΜΟΔΥΝΑΜΙΚΟ & ΜΕΤΑΒΟΛΙΚΟ ΠΡΟΒΛΗΜΑ  



TAKE HOME MESSAGES
1/8 . ΔΙΕΝΕΡΓΕΙΑ DSTE ΣΕ ΑΣΘΕΝΕΙΣ ΜΕ ΑΚΑΘΟΡΙΣΤΗ ΔΙΑΣΤΟΛΙΚΗ ΛΕΙΤΟΥΡΓΙΑ, ΥΠΟΠΤΟΥΣ ΓΙΑ HFpEF, ΜΕ ΣΥΜΠΤΩΜΑΤΑ 
ΕΝΔΕΙΚΤΙΚΑ ΚΑΡΔΙΑΚΗΣ ΑΝΕΠΑΡΚΕΙΑΣ ΚΑΙ ΚΥΡΙΩΣ ΔΥΣΠΝΟΙΑ ΚΟΠΩΣΕΩΣ.

2/8 . DSTE ΣΤΟ ΠΛΑΙΣΙΟ ΔΙΑΓΝΩΣΗΣ, ΕΚΤΙΜΗΣΗΣ ΣΟΒΑΡΟΤΗΤΑΣ, ΠΡΟΓΝΩΣΗΣ, ΔΙΕΡΕΥΝΗΣΗΣ ΓΙΑ ΠΙΘΑΝΟ ΘΕΡΑΠΕΥΤΙΚΟ ΟΦΕΛΟΣ. 

3/8 . Η ΧΡΗΣΗ ΤΩΝ ΠΑΡΑΜΕΤΡΙΚΩΝ SCORE H2FPEF & HFA-PEFF ΣΤΟ ΔΙΑΓΝΩΣΤΙΚΟ ΑΛΓΟΡΙΘΜΟ ΤΩΝ ΑΣΘΕΝΩΝ ΜΕ ΑΝΕΞΗΓΗΤΗ 
ΔΥΣΠΝΟΙΑ ΣΥΜΒΑΤΗ ΜΕ HFpEF, ΒΟΗΘΑΕΙ ΣΤΗ ΛΗΨΗ ΑΠΟΦΑΣΗΣ ΓΙΑ ΔΙΕΝΕΡΓΕΙΑ DSTE.

4/8 . ΕΡΓΟΜΕΤΡΙΚΟ ΠΟΔΗΛΑΤΟ (SEMI-SUPINE BICYCLE) ΩΣ ΜΕΘΟΔΟΣ ΚΟΠΩΣΗΣ, ΜΕ TO ΠΡΩΤΟΚΟΛΛΟ Cardiff-MEDIA ΝΑ 
ΠΡΟΚΡΙΝΕΤΑΙ ΓΙΑ ΤΑ ΦΙΛΙΚΟΤΕΡΑ ΧΑΡΑΚΤΗΡΙΣΤΙΚΑ ΕΦΑΡΜΟΓΗΣ ΤΟΥ (starting at 15 Watt and with increments of 5 Watt/min, to a 
submaximal target heart rate of 100–110/min or until the patient develops limiting symptoms).

5/8 . ΣYΜΠΕΡΑΣΜΑΤΙΚΑ ΣΤΟ DSTE ΔΙΑΓΝΩΣΗ ΔΙΑΣΤΟΛΙΚΗΣ ΔΥΣΛΕΙΤΟΥΡΓΙΑΣ ΠΡΕΠΕΙ ΝΑ ΙΚΑΝΟΠΟΙΕΙ ΟΛΑ ΤΑ ΠΡΑΚΑΤΩ ΚΡΙΤΗΤΡΙΑ:                                                                                                                            
Peak average E/e’>14 OR Peak Septal E/e’>15 AND TR Vmax>2,8 m/s ΜΕ ΤΙΜΕΣ ΗΡΕΜΙΑΣ Septal e’<7 cm/s OR Lateral e’<10 cm/s.

6/8 . ΜΕΛΕΤΑΤΑΙ Ο ΡΟΛΟΣ ΝΕΩΝ ΔΕΙΚΤΩΝ ΚΑΤΑ ΤΟ DSTE (π.χ. Low-Level Diastolic SE E/e΄20w , Global LA Strain or LA Conduit 
Strain), ΚΑΘΩΣ ΚΑΙ Ο ΡΟΛΟΣ ΤΟΥ 3D ECHO KATA TH DSTE (Pressure—Volume Loops, SV).

7/8 . ΚΑΤΑ ΤΟ DSTE ΝΑ ΓΙΝΕΤΑΙ ΕΚΤΙΜΗΣΗ ΟΛΩΝ ΤΩΝ ΔΥΝΑΜΙΚΩΝ ΠΑΡΑΜΕΤΡΩΝ ΛΕΙΤΟΥΡΓΙΑΣ ΤΗΣ LV/RV, ΤΟΥ ΕΠΙΤΕΥΧΘΕΝΤΟΣ 
ΕΡΓΟΥ ΚΑΙ ΤΗΣ ΓΕΝΙΚΟΤΕΡΗΣ ΙΚΑΝΟΤΗΤΑΣ ΑΣΚΗΣΗΣ / ΠΙΘΑΝΗ ΑΝΑΔΕΙΞΗ ΕΝΑΛΛΑΚΤΙΚΩΝ ΜΗΧΑΝΙΣΜΩΝ ΓΙΑ ΕΜΦΑΝΙΣΗ 
ΔΥΣΠΝΟΙΑΣ (π.χ. ΤΜΗΜΑΤΙΚΕΣ ΔΙΑΤΑΡΑΧΕΣ ΤΟΙΧΩΜΑΤΙΚΗΣ ΚΙΝΗΤΙΚΟΤΗΤΑΣ, LVOTO, ΔΥΝΑΜΙΚΗ ΑΝΕΠΑΡΚΕΙΑ ΜΙΤΡΟΕΙΔΙΚΗΣ 
ΒΑΛΒΙΔΑΣ, ΕΚΠΤΩΣΗ ΤΗΣ ΧΡΟΝΟΤΡΟΠΗΣ ΕΦΕΔΡΕΙΑΣ, ΠΑΘΟΛΟΓΙΚΗ ΑΠΑΝΤΗΣΗ ΤΗΣ ΑΡΤΗΡΙΑΚΗΣ ΠΙΕΣΗΣ).

8/8 . DSTE ΒΗΜΑ ΤΗΣ ΟΛΙΣΤΙΚΗΣ ΑΝΤΙΜΕΤΩΠΙΣΗΣ ΑΣΘΕΝΟΥΣ ΜΕ ΑΝΕΞΗΓΗΤΗ ΔΥΣΠΝΟΙΑ ΚΑΙ HFpEF – ΕΡΓΑΛΕΙΟ ΓΙΑ ΤΗΝ 
“ΚΛΙΝΙΚΗ ΔΥΣΠΝΟΙΑΣ” ΣΤΟ ΠΛΑΙΣΙΟ ΕΚΤΙΜΗΣΗΣ ΜΕ CPET (CARDIOPULMONARY ECHOCHARDIOGRAPHY EXERCISE TEST).
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ΕΥΧΑΡΙΣΤΩ 
ΓΙΑ ΤΗΝ ΠΡΟΣΟΧΗ ΣΑΣ
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