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Background
The temporal and spatial resolution of cardiac magnetic
resonance (CMR) imaging allows precise tracking of the
left ventricle (LV) atrioventricular junction (AVJ)
throughout the cardiac cycle. Similar to tissue Doppler
imaging in echocardiography, AVJ motion assessed by
CMR reflects diastolic LV function. A prior study by
our group demonstrated significant differences in the
displacement and velocity of the AVJ during diastole in
patients with heart failure with preserved ejection frac-
tion compared to normal hearts. In the current study
we hypothesized that diastolic left ventricular function
defined by AVJ motion is abnormal in patients with
hypertrophic cardiomyopathy (HCM), a group known to
have altered LV relaxation properties.

Methods
We retrospectively identified 24 patients with known or
suspected HCM and normal ejection fractions who
underwent CMR as part of their clinical assessment and
14 normal control subjects. The longitudinal motion of
the lateral and septal AVJs was tracked at 25 times
through the cardiac cycle using the 4-chamber cine
CMR view . The baseline position of the AVJ was
defined at end diastole and its longitudinal displacement
was measured relative to a reference line drawn between
the LV apex and the midpoint of the mitral annnulus.
The displacement of the AVJ in relation to its starting
position at end diastole was normalized by LV length.
Based on the resulting plots of AVJ position versus time
in the cardiac cycle (see figure below) five motion

variables were calculated: maximum longitudinal displa-
cement (MD) of the AVJ, maximum velocity during
early diastole (MVED), velocity at half-maximal displa-
cement during early diastole (VHMDED), slope of the
best fit line of displacement in diastasis (VDS), and the
ratio of VDS/MVED. Data obtained in HCM patients
were compared to normal control subjects using the
Student t-test.

Results
Means and standard deviations were calculated for each
of the AVJ motion variables (MD, VHMDED, MVED,
VDS, VDS/MVED) for the septal (S) and lateral walls
(LW) of HCM patients and normal control subjects.
Lateral and septal AVJ data were directly compared to
the corresponding walls in patients and controls. We
found highly statistically significant differences in MD
and the four CMR correlates of diastolic LV function
(VHMDED, MVED, VDS, VDS/MVED) in patients with
HCM compared to normal controls, as noted in the
table below.

Conclusions
Novel CMR correlates of diastolic left ventricular func-
tion are markedly abnormal in patients with HCM.
Measured at the AVJ, patients with HCM had signifi-
cantly less maximal displacements, slower velocities dur-
ing early diastolic filling, and higher velocities during
diastasis compared to normal control subjects. The eva-
luation of AVJ motion by CMR may provide a new
method to assess diastolic function.
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Figure 1 AVJ Position Versus Time

Table 1 AVJ Motion Variables in HCM Patients and Control Subjects

Control LW HCM LW P Control S HCM S P

MD -0.149 ± 0.029 -0.105 ± 0.027 <0.001 -0.154 ± 0.028 -0.112 ± 0.020 <0.001

VHMDED (s-1) 1.021 ± 0.316 0.464 ± 0.302 <0.001 0.772 ± 0.350 0.406 ± 0.216 <0.005

MVED (s-1) 1.083 ± 0.282 0.550 ± 0.266 <0.001 0.889 ± 0.291 0.521 ± 0.181 <0.001

VDS (s-1) 0.017 ± 0.026 0.097 ± 0.114 <0.005 0.036 ± 0.037 0.093 ± 0.081 <0.01

VDS/MVED 0.015 ± 0.026 0.195 ± 0.219 <0.001 0.035 ± 0.042 0.192 ± 0.175 <0.001
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