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Background: Experimental studies of the left ventricles (LV) show an apex-to-base
sequence of electromechanical activation. However, the importance of quantifying
kinematics of endocardial motion in axial direction of the LV remains inadequately
characterized in clinical settings. We hypothesized that longitudinal intersegmental delay in
peak endocardial thickening is predictive of global LV ejection performance because
intersegmental coordination during ejection is essentially synchronized for effecting
propulsion along the LV long axis.

Methods: The apex-to-base sequence of endocardial thickening was evaluated from
anterior, posterior, septal, lateral and inferior walls of the LV in 37 patients (58.2+14.5 yr, 25
males) with a normal sinus rhythm. Of these, 22 (Group A) had normal LV ejection fraction
(64.6+5.4%) and a normal or Grade | diastolic dysfunction; while the other 14 (Group B) had
either LV ejection fraction < 45% and/or > Grade Il diastolic dysfunction. Time from the ECG
R-wave to peak segmental thickening was measured in each wall from basal, mid, and
apical segments using anatomical M-mode imaging.

Results: An apex-to-mid and mid-to-base temporal gradient in peak endocardial thickening
was recorded from all LV walls in Group A. The temporal delay in endocardial thickening was
significantly shorter for Group B in anterior, lateral and inferior walls of LV (apex-to-base
delay: 58.3+36.3 vs. 20.4+47.9 ms, P=0.01, for anterior wall; 49.6+26 vs. 5.2+38. 9 ms, P <
0.001, for lateral wall; and 83.3+44.6 vs. 46.5+49.9 ms, P = 0.03, for inferior wall
respectively). No significant differences were present in the two groups for apex-to-base
delays in septal and posterior walls. Intersegmental delay in peak endocardial thickening
averaged from the anterior and lateral walls correlated with variations in end-systolic LV
diameter (r = 0.73, P < 0.001) and ejection fraction (r = 0.75, P < 0.001).

Conclusion: Intersegmental delays in endocardial motion of individuals with normal LV
systolic function are coordinated to form a wavefront of thickening that travels along the
longitudinal axis of the LV. The time required for the apex-to-base propagation of thickening
in anterior and lateral wall shortens progressively with the decrease in ejection fraction and
may reflect a compensatory phenomenon required for maintaining global LV performance.



DN RDYAERR A DR EE

REE WE H
g« A(g3—IV=v/

EIN=N
H 5L

D apex 7> 6 base ~DEKAEHFANEREITIEIMERICB N TEDLTWES, L
L7275 B REPRIZ d8 N CREEE) OO 1E 5 D B MR AR C 3, T2 (3REEED 30 A AL B
L CH Y EROERHEFCAERERNCIN > T OHEE ) O 7= O HRANCRIMT 25 & E L
L7,

Fik

BESES) D apex 7> 5 base ~MsiE K 45t 37 5] (58.2+14.5 yr, 25 males) D [RIFAHED BFH
28\ T anterior, posterior, septal, lateral, inferior TEEAfi L 7=, 22 #(Group A) 1XUXHERE.
JLIRRE & B I B 4T (Systole EF 45%L) I, diastole normal or Grade | ). —5 15 #1( Group B)
FUHERE . PEIRREDO WT DB D WL & BITIER F A7z, BEEE)D V' — 7 £ TORHIE
ECG LD R 75 basal, mid, apical ®Z £ DTH A E TORFfH] % anatomical M-mode
imaging (Vivid 7, GE Healthcare, Milwaukee) % {#H L CHIE L7,

(EES

Apex 2> 5 mid & mid 7> 5 base T Group A O AJEF] CHE AR IE 2 78 6 . Group A & Group
B M It# Tl anterior, lateral, posterior (ZFWTHEIZ Group B 0 J5 H3FH A 1 Ak FF R
(apex-to-base delay: 58.3+36.3 ms vs. 20.4+47.9 ms, P=0.01 for anterior wall; 49.6+26 ms
vs. 5.2+38. 9ms, P < 0.001 for lateral wall; and 83.3+44.6 ms vs. 46.5+49.9 ms, P=0.03 for
inferior). 23 E /> 7=, £ 7= septum, posterior TIZA E/2EVITRO 2o 7=, £ 7= anterior,
lateral (233 1) 2 A AR AEREE X end-systolic LV diameter (r = 0.73, P < 0.001) & LV
ejection fraction (r = 0.75, P < 0.001) & TH E/2 MM %R LT,

e i

B EBINAERE 2 A 3 2 DRk O BEEB) O FH A ML X2 = Bl 717 TR apex 75 base
[Zm o THEA £, anterior & lateral Tid apex 726 base ~OFHAFEEIERH]IT LV
ejection fraction 237843 212D THEIL 72 0 | ARIUHERE O LB 38\ THH AL AT IR AT
FEEREROFMNICRETH D LB X B,

BRI

BEM : DCM X2 HCM 728 TlIEH 72 D)> 2

J&Z : DCM, HCM EHITUMERED AT &0 22 0D I [0 CORERF R IXAHBI L CUvEL
TS AIEBIE N D72 S EFI 2 B0 COEHER LIRS ST QW R EET,



