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乳腺癌是全球女性最常见的恶性肿
瘤，占全年新增病例数的 11.7%。人表皮
生长因子受体 2（human epidermal growth 
factor receptor 2， HER-2）是影响乳腺癌
患 者 预 后 的 主 要 标 志 物 之 一 。 抗
HER-2靶向药物已被证明可以显著改善
HER-2 阳性乳腺癌患者的生存和预后，
而 HER-2 阴性患者却缺乏有效靶向药
物。近期的临床试验表明，HER-2 阴性
患者中的低表达状态人群可获益于新的
靶向药物，且 HER-2 低表达乳腺癌具有
独特的生物学行为和临床特征，这表明
沿 用 原 有 的 阴 、阳 二 分 类 来 区 分
HER-2 状态不足以满足临床诊治需求，
对 HER-2 零、低及过表达状态进一步细
分具有重要意义。

目前临床上HER-2状态检测使用免
疫组化和荧光原位杂交，但组织病理结
果需要通过侵入性手术或空芯针活检取
材，且对肿瘤整体的评估有限，需要一种
无创、整体的手段对乳腺癌 HER-2 状态
进行鉴别。

MRI 技术具有良好的软组织分辨
率，被认为是评估乳腺癌最准确的手段。
T1WI、T2WI 和动态对比增强是乳腺
MRI 检查的常规序列，在乳腺癌鉴别诊
断中起到重要作用。

本研究分析了乳腺癌患者治疗前
MRI图像，根据免疫组化和荧光原位杂交
结果将HER-2状态分为阴性（零、低表达）
和阳性（过表达）。首先对各组的临床病
理特征及MRI特征进行单因素分析。通
过独立样本 t检验、Mann-Whitney U检验
及 χ2检验分析HER-2阴、阳性组间差异；
通过单因素方差分析、Kruskal-Wallis H
检验及 χ2检验分析 HER-2 零、低和过表
达组间差异。然后选择单因素分析结果
中 P<0.1 的因素进行 logistic 回归分析，
得到与HER-2低表达相关的独立预测因
素，构建预测 HER-2 低表达的临床—影
像联合模型。结果显示，MRI 影像特征
对乳腺癌HER-2表达状态具有鉴别诊断
价值 ，联合临床病理特征（PR 阳性、
Ki-67低于 40%、肿块形状不规则和瘤内
T2WI高信号）可提示HER-2低表达乳腺
癌，有助于临床医师对 HER-2 低表达患
者制订合理的治疗方案，实现精准诊疗。
详见内文第6页。
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About the cover

Breast cancer is the most common malignant tumor among 
women worldwide, accounting for 11.7% of new cases in the year. 
Human epidermal growth factor receptor 2 (HER-2) is one of the 
major markers affecting the prognosis of breast cancer patients. 
Anti-HER-2 targeted drugs have been shown to significantly 
improve the survival and prognosis of HER-2-positive breast 
cancer patients, whereas HER-2-negative patients lack effective 
targeted drugs. Recent clinical trials have shown that 
HER-2-negative patients with HER-2 low-expression status can 
benefit from new targeted drugs, and that HER-2-low breast 
cancer has unique biological behavior and clinical characteristics, 
which suggests that differentiating HER-2 status along the 
conventional negative and positive classification is not sufficient 
to meet the needs of clinical diagnosis and treatment, and that it is 
of great significance to further subdivide the HER-2 zero, low, and 
overexpression status.

Currently, immunohistochemistry and fluorescence in situ 
hybridization are used for HER-2 detection in clinical practice, but 
the histopathological results need to be obtained through invasive 
surgery or core needle biopsy, and have limited assessment of the 
overall tumor, so there is a need for a non-invasive and holistic 
means of distinguishing the HER-2 status of breast cancer.

MRI technology has good soft tissue resolution and is 
considered the most accurate means of evaluating breast cancer. 
T1WI, T2WI and dynamic contrast enhancement are routine 
sequences in breast MRI examinations and play an important role 
in the differential diagnosis of breast cancer.

In this study, pre-treatment MRI images of breast cancer 
patients were analyzed, and HER-2 status was categorized into 
negative (including HER-2-zero and HER-2-low) and positive 
(HER-2-overexpression) based on immunohistochemistry and 
fluorescence in situ hybridization results. Firstly, univariate 
analysis of clinicopathologic features and MRI features were 
performed in each group. Differences between HER-2 negative 
and positive groups were analyzed by independent samples t-test, 
Mann-Whitney U test and χ2 test; differences between HER-2 
zero, low and overexpression groups were analyzed by one-way 
ANOVA, Kruskal-Wallis H test and χ2 test. Then the factors with 
P<0.1 in the results were selected for logistic regression analysis 
to obtain the independent predictors associated with HER-2 low 
expression, and a clinical-MRI model for predicting HER-2 low 
expression was constructed. The results showed that MRI imaging 
features had differential diagnostic value for HER-2 expression 
status in breast cancer. Combining clinicopathologic features and 
MRI features (PR positivity, Ki-67 lower than 40%, irregular mass 
shape, and intratumoral T2WI hyperintensity) can indicate HER-2 
low-expression breast cancer, which can help clinicians formulate 
a reasonable treatment plan for HER-2-inexpression patients to 
realize precise diagnosis and treatment. Please see page 6.

 76  The correlation between microstructural changes in the hypothalamus and 

mild cognitive impairment and short-chain fatty acids in the gut in T2DM 

patients

XU Shan, WANG Xuyang, YANG Dong, SHEN Jing, LIN Lin, WU Jianlin

 82  A study on rs-fMRI dynamic functional network connectivity in patients 

with type 2 diabetic

MEI Leilei, YANG Hongkai, ZHANG Manman, SHEN Xinru, XU Qi, 

HE Yongsheng

 88  Value of combining radiomics and deep-learning with hematological 

inflammatory markers in predicting the prognosis of glioma

ZHAO Shan, YAN Zikang, YANG Junjun, ZHANG Wentao, PAN Shijiao, 

XU Shengsheng

 95  Percent amplitude of fluctuation study in primary angle-closure glaucoma 

based on resting-state fMRI

TANG Qiuyu, HUANG Binglin, HUANG Xin, XIE Yuyan, WEI Hanlei, 

HUANG Qin

 101 Study of diffusion tensor imaging parameters in foraminal cervical nerve of 

healthy volunteers and fiber bundle reconstruction

LI Bingxuan, SHI Yin, DING Hongyuan, ZOU Yuefen

 106 Value of cardiac magnetic resonance in the diagnosis of left atrial/left atrial 

appendage thrombosis in patients with atrial fibrillation: A systematic 

review and Meta-analysis

YANG Yan, SHI Zhiwei, WANG Yaochang, DU Fengyi, YUAN Xiaojia, 

XU Yu, LIU Lei, WANG Weitao, CHEN Zhengguang

 113 Evaluation and prediction of therapeutic effect of hepatocellular carcinoma 

after TACE based on contrast enhanced MRI histogram analysis

WANG Dongdong, LI Xiaoming, YANG Liu, ZHANG Sijia

 119 Value of ZOOM-mDixon-derived T2*/R2* imaging in preoperative predicting 

lymph node metastasis in pancreatic ductal adenocarcinoma

LIU Fuyao, ZHANG Jinggang, CHEN Jie, DU Yanan, LI Minglei

 125 Preoperative prediction of pathological grading in bladder cancer by deep 

residual network model based on T2WI

HUANG Xiang, CAO Kangyang, ZOU Yujian, DENG Lei, ZHANG Weijing, 

YANG Shuiqing, ZHANG Kunlin, ZHU Yurong, LI Jianpeng

 132 The value of APT imaging in evaluating the therapeutic efficacy of concurrent 

chemoradiotherapy for cervical cancer

SHI Tianliang, YANG Chongshuang, LIU Yuanzao, LUO Yingbin, 

YANG Changyi, KUANG Guangxian, YAO Qing

 137 Radiomics model based on MR T2WI for prenatal diagnosis and classification of 

placenta accreta spectrum disorders

ZOU Jinli, HU Zhenyuan, WANG Xinlian, WANG Keyang, WEI Wei, 

XIE Lizhi, LIANG Yuting

 145 Quantitative assessment of skeletal muscle fat content in type 2 diabetic 

patients by magnetic resonance multi-echo DIXON technique

YU Qingling, ZHOU Beibei, ZHANG Xinru, QIU Qianyi, YANG Yi, 

ZHANG Xiaodong

TECHNICAL ARTICLES

 152 Comparative study of different doses of gadolinium contrast agent on 

contrast enhanced T2 FLAIR and T1WI in diagnosis of brain metastases

CAO Minghui, SU Yun, SU Weifeng, MAO Jiaji, LI Yunhua, SHEN Jun

 158 The application value of self-developed high-resolution pelvic-specific coil 

in 3.0 T MRI equipment

WANG Xiao, ZHENG Fuling, LU Xiaoping, LI Juan, ZHANG Peng, LIU Mengchao, 

JIN Chuan, ZHANG Hongyu, WANG Tianjiao, WANG Yun, XUE Huadan

•Ⅴ•



EXPERIENCE EXCHANGE

 163 Clinical application of MRI-guided vacuum-assisted biopsy for breast 

lesions

DANG Yanli, NIE Pin, LIU Rumei, JIA Tianju, QU Mingzhu, XIANG Zhiying, 

ZHU Kaiguo, HU Jintao, YU Guoyan, WANG Pingping, CHEN Baoying

CASE REPORTS

 168 Malignant rhabdoid tumor of the mediastinum: One case report

JIANG Linzhen, BAI Yuping, ZHANG Jing

 171 Undifferentiated pleomorphic sarcoma of the vagina: One case report

TIAN Pengqi, BAO Haihua, LONG Changyou, MEN Miaomiao, ZHANG Yifei

REVIEWS

 173 Research advance on resting-state functional magnetic resonance imaging in 

the early diagnosis of Alzheimer's disease

HE Yujie, YAN Shaozhen, LU Jie

 179 Theoretical basis and MRI research progress of probiotics in the treatment of 

mental diseases

ZHANG Miao, ZHOU Jing, WU Xiaoling, LI Zhonglin, ZOU Zhi, LI Yongli

 184 Application of MRI diffusion imaging in temporal lobe epilepsy

YANG Wenrui, CHEN Bing

 189 Advances in functional MRI in cognitive impairment of moyamoya disease

FU Lin, YU Hao, LIU Deguo

 194 MRI research progress of brain structure and function in patients with 

cognitive dysfunction after aneurysmal subarachnoid hemorrhage

ZHANG Qianjun, LIU Qian, LI Ruili, LU Jie

 199 Advances in diffusion magnetic resonance imaging of cerebral white matter 

and cognitive impairment in patients with obstructive sleep apnoea

ZHOU Tianyu, ZHU Xiaoying, ZHANG Qing

 205 Current status and research progress of MRI for thyroid-associated 

ophthalmopathy

WANG Yunmeng, CUI Yuanyuan, XIAO Yi

 211 Progress in multimodal MRI study of diabetic peripheral neuropathy

WANG Liqin, CAO Danna, GAO Zhaohong, HU Jing, GAO Shenglan, 

LI Xiaoling

 217 Progress in the application of different functional magnetic resonance 

imaging techniques in breast cancer

FENG Wen, LIU Xinran, LU Xingru, LEI Junqiang

 224 Research progress of radiomics in predicting the efficacy of neoadjuvant 

chemoradiotherapy for locally advanced rectal cancer

LIANG Cheng, AN Xiaoxia, LI Rui, CAO Liang, GUO Shunlin

 229 Progress of multimodal MRI in end-stage renal disease complicated with 

cognitive impairment

LU Ting, LU Ji

•Ⅵ•


