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肺动脉高压（pulmonary arterial hypertension, PAH）
是以异常的肺血管重构和进行性的肺血管阻力升高为特点

的病理生理综合征。持续升高的肺血管阻力和降低的血管

顺应性导致右室（right ventricular, RV）后负荷增加，继而

引起RV肥厚、扩张，最终导致右心衰竭甚至死亡。早期识别

PAH患者RV结构改变及功能异常并进行及时治疗干预，能够

降低心衰风险并降低死亡率。心脏磁共振（cardiovascular

magnetic resonance, CMR）具有无创、无辐射等特点，其中

CMR电影成像是目前无创评估RV大小、形态和功能的“金标

准”。

目前，标准的CMR电影成像采用2D分段采集结合回顾性

心电门控技术（cine-SegBH），要求患者在多次呼气末屏气进

行图像采集，并结合心电门控重建出电影图像。PAH患者常

常表现为呼吸困难、胸痛等临床症状，在电影图像采集过程

中往往难以配合屏气，且晚期的PAH患者常常合并房颤等不

同类型的心律失常，导致心电门控失效，重建出的电影图像

质量差难以达到诊断需求。因此，一种准确可靠的能够在自

由呼吸状态下进行图像采集的电影序列是十分必要的。

本研究对比了一种新的结合压缩感知、高速实时成像及

回顾性全自动非刚性运动校正技术的自由呼吸电影序列

（cine-MoCo）与标准cine-SegBH在 PAH患者电影图像质量、

RV功能参数及应变参数评价的表现。首先，通过结合主观评

价、欧洲CMR质量评估标准评价的定性评价及边缘锐利度测

量的定量评价方法对电影图像质量进行评价，结果显示

cine-MoCo能够在降低扫描时间的同时获得相似甚至更优的

电影图像质量。进而，采用Pearson相关分析、组内相关系数

（ICC）统计学方法，对两电影序列的RV功能参数及应变参数

相关性及测量结果可靠性进行评价。相关性分析结果显示，

两电影序列评估的各参数间均表现出弱到强相关性。ICC结

果显示，两序列均可获得可靠的测量结果。此外，采用配对t

检验统计学方法对两电影序列的RV功能参数及应变参数进

行定量分析。结果显示，各RV功能参数间差异均无统计学意

义，然而RV应变参数分析中cine-MoCo获取的应变值均低于

cine-SegBH，应变率分析中，除舒张期RV纵向应变率外，其他

应变率间差异均无统计学意义。进一步将PAH患者按照WHO

功能Ⅰ、Ⅱ级定义为轻度组，Ⅲ、Ⅳ级定义为重度组。结果显

示，在重度组中 cine-MoCo 测量的应变值与 cine-SegBH 一

致，提示cine-MoCo在重度PAH患者应变评价中具有更高的

准确性。本研究结果显示cine-MoCo是一种可靠的自由呼吸

电影序列，能够缩短图像采集时间并获得更优的图像质量，

能够准确评估RV功能的各项参数，并且能够准确评估重度

PAH患者的RV应变参数。详见内文第114页。
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2022广州胃肠影像高峰论坛胜利召开

为提高我国消化道疾病精准诊疗水平、促进消化道疾病科学研究，2022广州胃肠影像高峰论坛暨胃肠肛门

盆底疾病影像诊疗新技术学习班（以下简称会议）于 2022年 8月 10—13日在广州市成功举办。本次会议由《磁

共振成像》杂志社与中山大学附属第六医院（以下简称中山六院）主办，广东省人民医院和中山大学附属第一医

院协办，会议主题为“守真、创新、未来”主题。 本次公益活动为国家级继续医学教育项目，邀请到了 2位长江学

者、5位国家杰出青年科学基金获得者、2位国家自然科学基金优秀青年基金获得者以及全国著名影像学专家在

内的 70余位专家授课，采用线上、线下相结合的方式举办，全部课程免费在线学习。除宁夏、台湾、香港、澳门以

外，来自我国30个省、自治区、直辖市的影像学及相关专业医生2769人报名参会，线上观看人次超过1.3万。

中国医师协会放射医师分会现任会长、《磁共振成像》杂志主编金征宇教授、中国医师协会放射医师分会候

任会长梁长虹教授、广东省医学会李国营副会长兼秘书长莅临开幕式并致辞，他们充分肯定了此次会议对促进

我国消化道疾病影像诊断水平提升、促进学术交流的意义，高度认可多年来中山六院在消化道疾病诊治领域取

得的成绩和对医学事业的贡献，赞扬了孟晓春教授团队在消化道疾病影像诊断方面取得的成绩。中山六医院院

长助理邓艳红教授、放射科主任孟晓春教授、《磁共振成像》杂志社贺光军社长、广东省人民医院刘再毅教授、中

山大学附属第一医院冯仕庭主任出席开幕式并致词。

“精准治疗、影像先行”，开幕式后会议围绕肝脏、胃肠道、肛管及肛周肿瘤、炎症、遗传与代谢性疾病，以及消

化道相关分子影像和影像组学/人工智能研究、消化道影像检查技术与护理、影像学科如何在未来发展中迎接机

遇与挑战等多个领域展开学术讲座。

本次会议延续了往届会议全面、严谨、专业的风格，围绕消化系统疾病主题，授课内容涵盖从检查技术到疾

病诊断，再到科学前沿及学科管理的各个环节，促进了学术的交流与进步。与会代表纷纷表示本次内容丰富、精

彩、实用，对今后工作有很大帮助。

（供稿：孟晓春，贺光军）
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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 t 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 IQ, 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.

91 High-resolution MRI feature of transient ischemic attack patients and its

correlation with ABCD3 score

ZHOU Zhongkai, SHI Ying, ZHONG Di, REN Yibo, SUN Jiali, CHEN Yue,

ZOU Wenxuan, SUI Ying, WANG Wei

98 Differential diagnosis of atypical teratoid/rhabdoid tumor from medulloblastoma

based on apparent diffusion coefficient and contrast-enhanced T1 weighted

imaging histogram analysis

NIU Junxia, RAN Yuncai, CHENG Rui, QI Jinbo, WANG Xiao, BAI Jie,

ZHANG Yong, CHENG Jingliang, ZHANG Yan

103 Measurement of the diameter of retrobulbar optic nerve sheath in Chinese

healthy adults by MRI and its related factors

LIU Chang, JI Haixia, TIAN Yanghua, XIE Yiju, WANG Lidan, DENG Kexue

108 Diagnostic value of machine learning based on multi-parameters of MRI

radiomics to predict cervical lymph node status of papillary thyroid

carcinoma

MA Weiqiong, CHEN Kangyin, YANG Ning, JIANG Guihua, LAN Bowen,

ZENG Yujing

114 Application value of cardiac cine with compressed sensing real-time

imaging and retrospective fully automated non-rigid motion correction for

assessment of right ventricular function and strain in patients with

pulmonary arterial hypertension

LI Yanyu, LIN Lu, WANG Jian, CAO Likun, LIU Yajing, PANG Jianing,

AN Jing, JIN Zhengyu, WANG Yining

121 The value of monoexponentia, fractional order calculus models and 18F-FDG

PET imaging in evaluating the proliferation status of lung adenocarcinoma

LUO Yu, MENG Nan, HUANG Zhun, WEI Wei, LI Ziqiang, FU Fangfang,

YUAN Jianmin, WANG Zhe, WANG Meiyun

127 Feasibility study of cardiac magnetic resonance four-dimensional flow

imaging in evaluating left ventricular diastolic function in patients with

hypertrophic cardiomyopathy

LIU Yuhao, LI Wei, LIANG Wenying, OUYANG Lina, SUN Xiao,

WANG Yifan, ZHU Li

132 Value of preoperative prediction of Ki-67 expression in breast cancer based

on DCE-MRI intratumoral combined with peritumoral radiomics model

MING Jie, CHEN Ying, LIU Ying, ZHU Lina, LI Xing

138 Study on application value of proton density weighted imaging accelerated

with artificial intelligence ‐compressed sensing in assessing cartilage injury

in osteoarthritis of the knee

PAN Ke, HUANG Xiaohua, LIU Nian, LEI Lixing, LIU Qianqian

ORIGINAL ARTICLES

144 Comparative study on resting functional connection of amygdala between

recurrent and first-episode depression

SUN Jifei, MA Yue, GUO Chunlei, LUO Yi, GAO Shanshan, CHEN Qingyan,

HONG Yang, ZHANG Guolei, FANG Jiliang

150 Quantitative analysis of early changes in the myelin structure of rats with

ischemic stroke using MRI signal intensity ratio and diffusion tensor imaging

WENG Na, SHAO Cuijie, LI Guodong, BIN Li, HUANG Danqi, WANG Xu

157 Proton exchange rate quantification-based lesion detection in ischemic

stroke using chemical exchange saturation transfer imaging

ZHAO Yingcheng, WANG Xiaoli, HE Xiaowei

•Ⅴ•



TECHNICAL ARTICLE

164 Value of MUSE technique in improving diffusion tensor imaging quality of

glioma

YU Yang, ZHAO Cheng, LI Qiongge, QI Zhigang, ZHANG Miao, WU Tao,

LU Jie

CASE REPORtT

169 MRI features of a fetal floor of the mouth epidermoid cyst: One case report

CHEN Ruirong, XU Shengfang, QIAN Jifang, ZHU Dalin, MA Zihan,

YI Yawen

•Ⅵ•


