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Pulmonary arterial hypertension (PAH) is a progressive
pathophysiological ~ condition  characterized by  abnormal
pulmonary vascular remodeling and pulmonary vascular resistance
elevating. The elevated pulmonary vascular resistance and reduced
compliance in PAH result in an increased right ventricular (RV)
afterload, further leading to RV hypertrophy in the early disease
stage and RV dilatation and RV failure ultimately. Early
identification of RV structural changes and RV dysfunction in PAH
patients and timely performing treatment intervention can reduce
the risk of RV failure. Cardiac magnetic resonance (CMR) is a
non-invasive non-radiation modality, and CMR cine imaging is
currently the gold standard for evaluating RV morphology and
function.

Currently, the standard cine imaging with 2D segmented
acquisition and retrospective ECG gating (cine-SegBH) needs
multi-breath-hold to acquire image signals and reconstructs cine
images by combining ECG gating. However, PAH patients often
experience dyspnea and chest pain, which are often difficult to
cooperate with breath-hold during cine image acquisition. In
addition, severe PAH patients often have different types of
arrhythmias such as atrial fibrillation, resulting in ECG gating
failure and reconstruction of poor-quality cine images. Therefore,
an accurate and reliable free-breathing cine imaging is very
meaningful in clinical practice.

This study compared a free-breath cine imaging with
compressed sensing real-time imaging and retrospective fully
automated non-rigid motion correction (cine-MoCo) with the
standard cine-SegBH for evaluating cine image quality, RV
function parameters, and RV strain parameters in PAH patients.
Firstly, the cine image quality is evaluated by combining
subjective evaluation, the European CMR registry standardized
criteria, and edge sharpness measurement. Results showed that
cine-MoCo was able to achieve similar or even better image
quality with reduced image acquisition time compared with
cine-SegBH. Secondly, Pearson correlation analysis and intra-class
coefficient correlation (ICC) were used to evaluate the correlation
and the reliability of measurements between the two cine
sequences. Correlation analysis results showed that all quantitative
parameters showed weak to strong correlations and ICC results
showed that both cine sequences can obtain reliable
measurements. Thirdly, paired 7 test was used to quantitatively
analyze the RV functional parameters and strain parameters
measured by the two cine sequences. Results showed that there is
no statistical difference between the RV functional parameters, but
the strain values measured by cine-MoCo were lower than those
measured by cine-SegBH. Strain rates, except for the RV diastolic
global longitudinal strain rate, were no statistical differences
measured by the two cine sequences. According to the WHO
function class, PAH patients are further defined as mild PAH
groups (WHO I, II) and severe PAH groups (WHO III, IV).
Results showed that there were no significant differences in strain
values measured by cine-MoCo and those measured by
cine-SegBH in the severe PAH group. Our finding showed that
compared with cine-SegBH, cine-MoCo can shorten image
acquisition time, obtain equivalent or even better 1Q, achieve
precise quantitative analytic results for RV function in patients
with PAH, and obtain accurate strain evaluation in patients with
severe PAH. Please see page 114.
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