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Aortic and Mitral Annuli Coupling and Its Association with Cardiac Function in Patients with Dilated Cardiomyopathy
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[Abstract] Objective To compare the mitral and aortic annuli excursion (AE) and aortomitral angle (AMA)
variations between patients with and without dilated cardiomyopathy ( DCM ) using speckle tracking
echocardiography (STE), and determine the role of annuli dynamics and coupling behaviors in the left ventricular
function. Methods Thirty-five patients with DCM and thirty-five age and sex matched healthy adults underwent
transthoracic echocardiographic examinations. In the parasternal long-axis view, the AE and AMA variations were
measured using Philips QLLAB 9. 0 software. In the apical four chamber view, the left ventricular ejection fraction
(LVEF), longitudinal, circumferential, and radial strain were measured using Tomtec Arene 1.0 software. Results
The DCM patients had significantly smaller AE and AMA, . » bigger AMA, ., and AMA,,;, . and varied cardiac
cycle compared with the healthy adults. The AMA of DCM patients increased to its maximal value earlier in diastole
with little variation. AE was positively correlated with LVEF and multidirectional strain. AMA,,., and AMA,;, were
negatively correlated with AE, LVEF and multidirectional strain (P<C0. 05). Significant correlations were also
found between AMA..cmn and AE, LVEF and multidirectional strain (P<C0. 05). Conclusion AE, AMA., LVEF
and multidirectional strain can be quantified using STE. The coupling of mitral and aortic annuli in DCM patients is
abnormal and correlated well with left ventricular systolic function. AE and AMA can be conveniently used for
estimation of integral and regional cardiac function.
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Fig 2 Full volume image of the apical four chamber view for the
measurement of cardiac function
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volume in cardiac cycle (a: AMA/®; b: LV volume/mL; ¢: ECG)
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Fig 3 The variation of AE in cardiac cycle (a: AEy; b: AE,; c: AE;; d: ECG)

Fig4 Variations of AMA and left ventricular end-diastolic

Annular excursion of pasterior mitral annulus; AE,: Annular excursion of right aortic

annulus; AE;: Annular excursion of aortomitral curtain; AMA: Aortomitral angle; LV Left ventricular; ECG: Electrocardiogram
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Table 1 Intergroup comparision of annular excursion and aorto-mitral

angle
Index I)C(I\::pzét\r)iims A\Iorr(r;alz(;(})n)trols P
AE,,/mm 6.94+2.4 14.7+2.5 <0. 001
AE,/mm 6.84+1.9 11.4+2.2 <0. 001
AE;/mm 5.74+2.0 10.8+2.0 <0. 001
AMA . /° 148.7+9.2 141.7£7.3 <0. 001
AMA L/ 137.0+8.7 120.7+8.0 0.001
AMA pax-min /° 11.7+2.5 21.0+4.3 <20. 001

AE,: Annular excursion of right aortic annulus; AE,, : Annular
excursion of posterior mitral annulus; AE;: Annular excursion of
aortomitral curtain; AMA .« : Maximal aortomitral angle; AMA i, :
Minimal aortomitral angle; AMA axmin: Difference between maxmal
and minimal aortomitral angles
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Table 2 Intergroup comparision of Left ventricular ejection fraction

and multidirectional strain

Index DCI(\/L iaggi)ems Norr(r‘:lalz(fgosli)trols P
EDV/mL 196.1476.6  72.6+18.5 <0. 001
ESV/mL 155.4+64.7  26.34+5.8 <0. 001
LVEF/% 21.6+3.8 63.3+4.5 <20. 001
GLS/% 8.442.0 25.944.3 <<0. 001
GCS/% 8.34+2.0 32.243.4 <0. 001
GRS/ % 13.143.1 48.04£5.8 <20. 001

EDV: End-diastolic volume; ESV; End-systolic volume; LVEF;
Left ventricular ejection fraction; GLS: Global longitudinal strain;
GCS:global circumferencial strain; GRS:Global radial strain
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