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About the cover

Hypertension (HTN) is a common and prevalent
cardiovascular condition, representing a significant public health
issue in China. It is a major cause and risk factor for various
cardiovascular and cerebrovascular diseases. Hypertensive heart
disease (HHD) is characterized by structural and functional
changes in the heart caused by prolonged hypertension. Its primary
features include left ventricular hypertrophy (LVH), impaired
diastolic function, and diffuse myocardial fibrosis. Diastolic
dysfunction is a prominent early feature of HHD and serves as an
early indicator of increased risk for heart failure (HF). Therefore,
early diagnosis is essential for delaying the progression of HHD
and preventing HF.

Echocardiography is currently the most commonly used
method for evaluating cardiac function and hemodynamics.
However, it is limited by acoustic window quality and operator
dependency, making it challenging to achieve comprehensive and
quantitative assessments of global ventricular function. In recent
years, cardiac magnetic resonance (CMR) four-dimensional flow
(4D Flow) technology, with its superior soft tissue contrast and
capability for comprehensive hemodynamic assessment, has
become a powerful tool for studying cardiovascular functional
abnormalities. Despite the widespread application of CMR 4D
Flow technology, studies evaluating left ventricular diastolic
dysfunction in HHD patients from a hemodynamic perspective
remain limited.

This study utilized CMR 4D Flow technology combined with
conventional cardiac functional parameters to quantify and analyze
diastolic hemodynamic changes in HHD patients. Patients were
classified into reduced LVEF (LVEF < 50%) and preserved LVEF
(LVEF = 50%) groups based on left ventricular ejection fraction
(LVEF), with healthy volunteers included as a control group. All
participants underwent 3.0 T magnetic resonance imaging using
steady-state free precession and CMR 4D Flow sequences. Image
post-processing was performed using CVI42 software to evaluate
changes in left ventricular functional parameters and mitral flow
velocity parameters during early and late diastole. One-way
analysis of variance (ANOVA) or Kruskal-Wallis tests were
applied to compare differences among groups. Correlation analysis
was conducted to assess the relationships between the ratio of
mitral peak velocities (E/A) and both volumetric and functional
parameters, providing a comprehensive evaluation of left
ventricular diastolic dysfunction in HHD patients. The results
demonstrated that CMR 4D Flow technology enables quantitative
assessment of left ventricular diastolic function in HHD patients
and sensitively detects early diastolic abnormalities. This novel,
non-invasive method offers significant potential for the early
identification and diagnosis of left ventricular diastolic
dysfunction in HHD, improving early diagnostic rates and
informing the optimal timing of clinical interventions. Please see
text page 111.
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