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Utility of Anatomical M-Mode Echocardiography as a Screening Method of Left Ventricular Dyssynchrony
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Table 1 Baseline characteristics and echocardiographic variables.

Control LBBB

(n = 30) (n = 25) p value
Age (y) 43+ 13 57 £ 16 <0.001
Male/female 10/20 12/13 0.269
NYHA class - I < 15/10 -
QRS (ms) 91£9 156 + 18 <0.001
LVEF (%) 7127 29+6 <0.001
IVST (mm) 9.3+0.7 104+ 15 0.915
LAD (mm) 32+5 45+ 10 <0.001
LVDd (mm) 44+ 4 62+8 <0.001
LVDs (mm) 28+6 56 + 13 <0.001
LVEDV (mi) 90 + 24 200 + 87 <0.001
LVESV (ml) 29+ 15 166 + 80 <0.001
E/A 15+0.4 11+1.0 0.993
Ele’ 72+22 12426 <0.001

LBBB, left bundle branch block; NYHA, New York Heart Association; QRS, QRS time of electrocardiography;
LVEF, left ventricular ejection fraction; IVST, inter ventricular septal thickness; LAD, left atrial diameter; LVDd,
left ventricular end-diastolic diameter; LVDs, left ventricular end-systolic diameter; LVEDV, left ventricular end-
diastolic volume; LVESV, left ventricular end-systolic volume; E/A, ratio of peak velocities of early (E) to late (A)
of transmitral flow; E/e’, ratio of peak velocity of early transmitral flow (E) to early mitral annular motion (e").

SPWMD first peak-SPWMD AMM-SPWMD

Fig. 1 Difference in measurement methods and points in SPWMD.

Septal to posterior wall motion delay (SPWMD) is measured at the shortest interval between the maximal posterior displacement of
the septum and the posterior wall (left panel). First peak-SPWMD (middle panel) is measured between the first peak of the septum in
systolic phase and the maximal displacement of the posterior wall. Note that measurement points differ between SPWMD and first
peak-SPWMD in the same case. SPWMD with anatomical M-mode (AMM-SPWMD) is measured by rotation (dotted line in right upper
panel) of the conventional M-mode beam (solid line in right upper panel) within 40-degree of arc (right lower panel). When the septal
notch is apparent, we determine the images to be optimal.
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Fig. 2 Assessment of dyssynchrony by speckle tracking imaging method in patients with left bundle branch block.

Myocardial radial strain-time curves in 6 left ventricular segments are shown. The solid vertical arrow indicates the earliest radial
strain peak (anteroseptal wall), and the dotted vertical arrow indicates the latest radial strain peak (posterior wall). The time difference
(Td) between the solid and dotted arrows is measured as a dyssynchrony parameter.
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Fig. 3 M-mode images in patients with LBBB.

Rows A through H display septal M-mode patterns and row | displays a posterior M-mode
image. Each arrow indicates a surrogate point for SPWMD, first peak-SPWMD, and AMM-
SPWMD measurements. The vertical dotted lines indicate a point at end-systole. Numbers
indicate number of measurable cases. ECG, electrocardiogram; SPWMD, septal to posterior
wall motion delay; AMM, anatomical M-mode.
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Fig. 4 Distribution of the earliest and latest contraction segments by speckle tracking imaging.
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Fig. 5 Correlations between measurements of septal to posterior wall motion delay (SPWMD) and time difference (Td) by speckle

tracking imaging.
AMM, anatomical M-mode.
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