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乳腺癌是女性发病率第一的癌症。化疗是乳腺癌患者

重要的治疗的手段，但是有8.1%～75%的患者出现与化疗相

关的认知功能障碍，阐明化疗相关认知障碍的神经机制对其

早期诊断和治疗至关重要。目前，关于化疗所致认知功能障

碍的机制仍待研究。

功能磁共振(functional magnetic resonance imaging，

fMRI)检查能探测细微的脑功能异常，是许多认知功能障碍疾病

不可替代的检查工具。低频波幅(amplitude of low-frequency

fluctuations，ALFF)被广泛应用于表征神经元自发活动的程

度，具有较高的重测信度。此外，功能连接 (functional
connectivity，FC)分析可以探索脑同步性功能活动。

癌症患者在病程的各个阶段都存在认知功能障碍，而既

往大多神经影像学研究的时间点为化疗结束后1个月，化疗

导致的早期脑功能改变特点尚待研究。

本研究以完成新辅助化疗后第1周期的乳腺癌患者作为

研究对象，采用ALFF和 FC方法探讨化疗对脑功能活动的短

期影响，分别在新辅助化疗前和行辅助化疗第1周期后进行

静息态功能磁共振（resting-state functional MRI，rs-fMRI）

扫描和神经心理测试。采用配对样本t检验进行纵向比较，

并对rs-fMRI参数与神经心理测试评分进行相关性分析。结

果发现，化疗后患者的右侧额中回、右侧岛叶及左侧背外侧

额上回的ALFF值显著降低；左侧背外侧额上回与右侧额中回

间的FC显著增高。这些发现提示化疗所致脑功能改变先于

认知功能改变，并且化疗所致早期脑损害可能涉及执行功能

以及情绪调控等相关脑区。详见内文第31～36页。

封面文章经验交流

儿童大脑静脉血栓诊断:3D Brainview T1W黑血序列与3D CE-MRV序列的

对比研究……………………………………吕艳秋，陶晓娟，程华，尹光恒，

胡迪，洪天予，徐慧娟，彭芸（75）

肌肉萎缩侧索硬化神经损害的血氧水平依赖fMRI时间-信号强度曲线

特点分析…………………………………应伟峰，何阳，陈穹，张莹，叶飞，

孙小佳，陈利娟，苑天文，曹军（79）

三种MRI灌注技术术前评估脑胶质瘤分级的价值对比

………………………………………………………………梅邹，毕俊英（83）

磁共振对急性ST段抬高型心肌梗死介入术后左心功能改善的

预测价值 …………………王佳丽，孔莹，孙小伶，张超，张敏，徐凯（87）

基于腮腺径线磁共振测量评估糖尿病患者腮腺形态变化的研究

…………………………吴爽，汪学梅，牛明佳，方元，郑涛，李京龙（91）

病例报告

腕部软组织透明细胞肉瘤一例 ………………………王敏哲，郭城，雷军强（96）

典型希佩尔-林道综合征影像表现一例

……………………………………………史尧平，徐紫薇，莫茵，荀锐（97）

成人鼻腔腺泡状横纹肌肉瘤一例并文献学习

………………………………………李佳辰，程秀，王瑾，李洁，张静（99）

伴脑白质病变的强直性肌营养不良症两例

………………………………………………………………梁欣，刘兰祥（101）

右大腿股外侧肌颗粒细胞瘤一例…………………………………琚超，王红（103）

综 述

膳食改善认知障碍的神经影像学研究进展

……………………………………………………………刘林翰，王效春（105）

2型糖尿病认知障碍患者的磁共振成像研究进展

……………………………李仁实，韩晓琳，华梦羽，庄向华，陈诗鸿（108）

乳腺癌化疗相关认知损害神经影像标志物的研究进展

………………………………………………………………王磊，周福庆（112）

心理性勃起功能障碍脑网络研究进展

………………………………………………杨雨晴，牟林轩，渠鎏，姚俊鹏，

鄢香芸，苏程果，张培海，李瑛（116）

创伤后应激障碍患者脑功能变化磁共振研究进展

…………刘华琼，巴成慧，高文鑫，姜兴岳，狄宁宁，邢成颜，许昌（120）

颅内动脉粥样硬化影像评估新进展……………………………周慧，王效春（123）

酰胺质子转移成像原理及其在脑胶质瘤中的研究进展

……………刘晓燕，王宝剑，张娟，倪琳，马千里，谢元忠，李秀娟（127）

智能影像预测高级别脑胶质瘤MGMT启动子甲基化状态的

研究进展……………………………………………………赵慧敏，张辉（130）

磁共振成像技术在腮腺肿瘤诊断中的研究进展

………………………………………………………………韩蕾，邬小平（133）

•Ⅱ•



心脏磁共振在肥厚型心肌病预后评估及危险分层中的应用进展

……………………冯馨仪，张天悦，冯钰玲，吴兴强，李春平，李睿（137）

体素内不相干运动扩散加权成像在肺部的应用进展

…………………………………………………吕四强，秦文恒，孙占国（141）

多参数乳腺MRI技术的研究现状及潜力

………………………………………刘苗苗，张凤翔，卢东霞，杨金花（145）

乳腺DCE-MRI环形强化病变的研究现状及展望

……………………………………………………………李潇潇，姜兴岳（148）

影像学判断乳头乳晕复合体受累的研究进展

……………………………………………………………周艺默，张立娜（152）

术前MRI预测肝细胞癌微血管侵犯的研究进展

……………………………………………………………王少怡，周智鹏（155）

术前MRI预测肝细胞癌微血管侵犯研究进展

…………………………………………胡光超，张倩倩，毛宁，李乃选（160）

磁共振超短回波时间序列的应用研究进展

………………………………………………张旭阳，于楠，张喜荣，贾永军，

任革，任占丽，贺太平（163）

磁共振零回波成像应用进展……………………………………窦晗，王晓明（167）

资 讯 ………………………………………………………………………（68，170）

本期支持单位：中国科学院分子影像重点实验室、首都医科大学附属北京潞河医院

•Ⅲ•



CHINESE JOURNAL OF
MAGNETIC RESONANCE IMAGING
ISSN 1674-8034, CN 11-5902/R, CODEN CCIHBW, Established in 2010 Monthly Vol. 13, No. 2, Feb 20, 2022

Contents
ORIGINAL RESEARCH

CLINICAL ARTICLES

1 The study of ischemic core volume combined with the relative perfusion ratio in

evaluating vascular recanalization and prognosis in acute stroke

LI Dong, PENG Mingyang, WANG Tongxing, CHEN Guozhong, Yin Xindao,

WU Gang

6 Preoperatively predict pathological grading of meningiomas using radiomics model

based on transverse and sagittal enhanced T1WI images: a preliminary study

YANG Chunxue, YUAN Meng, ZHANG Jinling, WANG Tianzuo

10 Application of MR myocardial strain technique in the diagnosis and differential

diagnosis of hypertrophic cardiomyopathy

YANG Xinyao, WU Jiang, ZHU Lina, HAO Xiaoyong, LI Xuan, NIU Heng

16 Quantitative comparative study of Dixon-MRI and BOLD-MRI on early renal

injury in adult male with metabolic syndrome

ZHONG Qiaoling, LI Shisi, CHEN Yanjun, DING Youbin, ZHANG Xiaodong

ORIGINAL ARTICLES

22 A fMRI study of hippocampal functional connectivity changes in benign

childhood epilepsy with centrotemporal spikes

MA Xueying, BAN Chao, ZHAO Pengfei, NIU Guangming, QIAO Pengfei

26 A study on the microstructure of hippocampus in Alzheimer's disease and amnestic

mild cognitive impairment based on NODDI

WEI Zhihao, WANG Hong, JU Chao, LIU Ying

31 Changes of resting-state brain functional activities in breast cancer patients after

neoadjuvant chemotherapy: a short-term longitudinal study

HU Yixin, YU Feng, ZHANG Jiuquan, TANG Yu, DENG Yongchun, YU Hong,

TAN Yong, LIU Daihong

37 Brain function study in T2DM comorbidity depression based on resting state

degree centrality

LI Zhoule, ZHAO Lianping, HUANG Gang, LIU Ruifang, TIAN Jing, LU Yashan,

WEI Jia

42 Study on multi-voxel 1H-MRS in brain of chronic mountain sickness

BAI Xiuxiu, BAO Haihua, HE Xin

47 Study on thecerebrum metabolism in PI patients using magnetic resonance

spectroscopy

SU Xiaoyan, ZHAO Lianping, XIE Yuping, FANG Yanyan, ZHANG Wenwen,

ZHOU Liya, HUI Peilin, WANG Xubin

52 Homology study of auditory region of superior temporal gyrus between human

and macaque based on MRI

CHAI Jingwen, WANG Qianshan, YAO Rong, WANG Yue, LI Binqiang, LI Haifang

57 Application of magnetic nanoparticles in vitro MRI of mouse macrophages

SONG Jiang, GE Rui, ZHU Kai, SUN Jie, SONG Meina, ZHAO Wei, MA Hongning,

WANG Zhijun

Responsible Institution

Sponsor
Chinese Hospital Association
Beijing Tiantan Hospital of Capital
Medical University

Lifetime Honorary Editor-in-Chief

Editor-in-Chief
JIN Zhengyu

Associate Editor-in-Chief

President
HE Guangjun

Editing
Editorial Board of Chinese Journal of
Magnetic Resonance Imaging

Publishing
Publishing House of Chinese Journal
of Magnetic Resonance Imaging

General Distributor

Mail Order

CHEN Min CHENG Jingliang
FU Haihong HE Guangjun
HONG Nan LIU Shiyuan
MA Lin SONG Bin
TIAN Jie WANG Meiyun
XIAN Junfang YAN Fuhua
ZHAO Xinming

National Health Commission of the
People's Republic of China

DAI Jianping

Third Floor, Building 4, No. 358,
Yudaihe East Street, Tongzhou District,
Beijing 101100, China

Tel & Fax 8610-67113815
E-mail editor@cjmri.cn
Website www.chinesemri.com
Price: USD 30.00

Domestic: Beijing Newspaper and
Periodical Distribution Bureau of China
Post Group Co., Ltd.
Postal Code: 2-855
Overseas: China International Book
Trade Group Co., Ltd., P.O. Box 399,
Beijing, China
Code No.: M 8958

•Ⅳ•



About the cover

Breast cancer is the most prevalent cancer in women.
Chemotherapy is an important treatment for breast cancer patients,
but 8.1%-75% of patients have chemotherapy-related cognitive
impairment. Clarifying the neural mechanism of chemotherapy-related
cognitive impairment is essential for early diagnosis and treatment.
At present, the mechanism of chemotherapy-related cognitive
impairment needs to be explored.

Functional magnetic resonance imaging (fMRI) can detect
subtle brain functional abnormalities. The amplitude of
low-frequency fluctuations (ALFF) is widely used to characterize
the degree of spontaneous activity of neurons, and has high
test-retest reliability. In addition, functional connectivity (FC)
analysis can explore brain synchronous functional activities.

Cognitive impairment exists in cancer patients at all stages of
the course of disease, and the time point of most previous
neuroimaging studies is one month after the end of chemotherapy.
The characteristics of early brain function changes caused by
chemotherapy remain to be studied.

The subjects of this study were breast cancer patients who
received the first cycle of neoadjuvant chemotherapy. ALFF and
seed-based FC analyses were used to explore the short-term effects
of chemotherapy on brain functional activities. Resting-state
functional MRI (rs-fMRI) scan and neuropsychological test were
performed before neoadjuvant chemotherapy and after the first
cycle of adjuvant chemotherapy respectively. Paired sample t-test
was used for longitudinal comparison, and the correlation between
rs-fMRI parameters and neuropsychological test scores was
analyzed. The results showed that ALFF value of right middle
frontal gyrus, right insula and left dorsolateral frontal gyrus were
significantly decreased after chemotherapy. FC between left
dorsolateral frontal gyrus and right middle frontal gyrus was
significantly increased. These findings suggest that the changes in
brain function induced by chemotherapy precede the changes in
cognitive function, and that the early brain damage induced by
chemotherapy may involve the brain regions related to executive
function and emotion regulation. Please see pages 31-36.
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