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结直肠癌的全球发病率位居第三，
死亡率则居第二。在中国，直肠癌约占
全部结直肠癌的 50%~60%。直肠癌患
者的区域淋巴结状态是制订治疗策略和
评估预后的重要依据。无淋巴结转移患
者的 5 年生存率可达 70%~80%，而存在
淋巴结转移的患者 5 年生存率下降至
30%~60%。目前，直肠癌治疗前的淋巴
结状态评估主要依赖于影像学检查。影
像学评估通常依据淋巴结的大小（短轴
直径）及其形态特征（如形状、边缘及内
部信号强度）进行判断。传统影像学方
法在诊断准确性方面仍存在不足，主要
受限于良恶性淋巴结在影像特征上的重
叠性以及评估过程中的主观因素影响。
因此，提高直肠癌淋巴结转移诊断的准
确性，对于推动个体化治疗和改善患者
临床预后具有重要意义。

影像组学能通过自动化、高通量方
法从影像数据中提取大量定量特征，进
而对疾病进行诊断、疗效评估及预后分
析等。目前多数直肠癌相关影像组学研
究依赖人工或半自动方法分割肿瘤区
域，而这些分割方法耗时且需要操作者
具备丰富的解剖知识。因此，在处理复
杂成像场景的图像时，往往会导致肿瘤
分割效果不佳、影像组学特征提取的可
重复性降低。近年来，深度学习推动了
医学图像自动分割领域的快速发展，该
技术具备高效、便捷和减少观察者间差
异的优势，并已在脑部、前列腺和肺部肿
瘤等病灶分割中表现出色。然而，现有
研究尚未充分探索深度学习自动分割与
影像组学在直肠癌淋巴结转移预测中的
协同效应。

本研究比较了三种深度学习自动分
割网络（3D U-Net、3D V-Net、nnU-Net 
v2）在直肠癌患者术前 MRI图像中的肿
瘤分割精度，发现 nnU-Net v2 具有最佳
的分割准确性；并基于自动分割肿瘤区
域的影像组学（T2WI 和 DWI）特征构建
直肠癌区域淋巴结预测模型，结果显示
模型具有良好的预测效能。这一研究结
果有望提高直肠癌区域淋巴结预测的效
率及准确度。详见内文第60页。
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About the cover

Colorectal cancer is the third most common cancer in terms of 
global incidence and the second leading cause of cancer related 
mortality. In China, rectal cancer (RC) accounts for approximately 
50% to 60% of all colorectal cancer cases. The status of regional 
lymph nodes is an important factor in determining treatment 
strategy and prognosis in patients with rectal cancer (RC). The 
5-year survival rate of patients without metastatic lymph nodes is 
70% to 80%, while metastatic lymph nodes indicate a declined 
survival rate of 30% to 60%. Currently, assessment of lymph node 
status is mainly provided by imaging modalities in RC before 
treatment. The dimensions (short axis diameter) and characteristics 
(shape, margin, and internal signal) of the lymph nodes are 
commonly employed imaging criteria for evaluating the lymph 
node status of RC. The unsatisfactory diagnostic accuracy of 
lymph node status should be attributed to overlap in traditional 
imaging criteria between benign and malignant lymph nodes and 
subjective influences from observers. Therefore, it is imperative to 
enhance the diagnostic accuracy of lymph node metastasis (LNM) 
in order to facilitate personalized treatment and improve clinical 
outcomes in RC. 

Radiomics enables the extraction of a large number of 
quantitative features from medical imaging data via automated, 
high-throughput techniques, facilitating disease diagnosis, 
therapeutic response assessment, and prognosis prediction. Manual 
or semi-automatic segmentation is commonly employed for 
feature extraction in the majority of radiomics studies with RC, 
while these approaches necessitate a substantial amount of time 
and laborious work, as well as operators with proficient 
anatomical knowledge. Therefore, handling images with intricate 
imaging scenarios often leads to unsatisfactory tumor 
segmentation and inferior reproducibility of radiomics features 
extraction. Deep learning (DL) has significantly advanced the field 
of automatic medical image segmentation in recent years. This 
technology offers notable advantages, including high efficiency, 
convenient, and reduced inter-observer variability, and outstanding 
performance across various medical segmentation tasks, such as 
with brain lesions, prostate tumors, and lung tumors. However, 
current research has not yet comprehensively investigated the 
synergistic potential of DL-based automatic segmentation and 
radiomics for predicting LNM in rectal cancer. 

This study compared the tumor segmentation accuracy of three 
DL-based automatic segmentation networks (3D U-Net, 3D V-Net, 
and nnU-Net v2) using preoperative MRI images from patients 
with RC. The results demonstrated that nnU-Net v2 achieved the 
highest segmentation performance. Furthermore, a predictive 
model for regional LNM in RC was constructed based on 
radiomics features extracted from the automatically segmented 
tumor regions of T2WI and DWI. The results demonstrate that the 
model exhibits robust predictive performance, and these findings 
are anticipated to enhance the efficiency and accuracy of regional 
lymph node prediction in RC. Please see text page 60.

 76  Evaluation of the value of diffusion tensor imaging in assessing the early 

efficacy of high-intensity focused ultrasound in adenomyosis

MO Fan, GONG Chunmei, PENG Gang, LI Hongxia, REN Zhen, LÜ Fajin

 83  Super-resolution reconstruction technique enhances the diagnostic efficacy of deep 

learning-based prediction of lymphvascular space invasion in endometrial cancer

YI Qinqin, WANG Ying, ZOU Sisi, GONG Jingshan

 89  Study on predicting LVSI status in preoperative cervical cancer patients 

without lymph node metastasis using habitat radiomics based on DCE-MRI 

quantitative parametric maps

LI Feixiang, SUN Yun, GONG Juntao, HUANG Gang

 98  Analysis of patellofemoral joint cartilage injuries and influencing factors in 

amateur marathon runners based on MRI and X-ray

RAN Chunyan, WANG Xiangao, XU Gaoqiang, LIU Junwei, WANG Dan, 

LI Xiaomei, HE Shengsheng, LIU Heng, ZHANG Tijiang

CASE REPORT

 104 Mature cystic teratoma of renal sinus: One case report

LIU Jianqiang, WEI Jinyan, ZHANG Qi, HAN Sitong, HU Enbo, 

ZHAO Jianhong

REVIEWS

 106 Functional magnetic resonance imaging and machine learning in the 

application of brain network mechanisms and diagnosis and treatment of 

depression

WANG Siqi, SUN Siyu, ZHU Haijing, MI Weifeng, GAO Yujun, CUI Minghu

 114 Advances in the application of magnetic resonance imaging and repetitive 

transcranial magnetic stimulation for generalized anxiety disorder

ZHANG Yuhang, LIU Bingqian, WANG Meiyun

 119 Progress in MRI assessment of brain structural characteristics in patients with 

rheumatoid arthritis and its association with immune-inflammatory indicators

GUO Qihong, NAN Guangxian, QIAO Wugao, NAN Jiang, LI Jianlin, 

WANG Jinpo, SHAO Yinjie

 124 Research progress on evaluating the therapeutic mechanism of acupuncture 

for ischemic stroke based on functional magnetic resonance imaging

CAO Xinyuan, HAN Mingyuan, ZHONG Sitong, LIANG Ji, LIU Shaopeng, 

XU Xiaoxuan, SUN Zhongren, YIN Hongna

 130 Research progress of imaging evaluation of hemorrhagic transformation 

after thrombolysis in acute ischemic stroke

JI Xinggui, ZHANG Ruijie, LIU Zhenhe, ZHANG Huan, LIU Tong, SU Tong, 

XU Wanbo

 137 MRI features and research advances of symptomatic developmental venous 

anomaly

LI Jinbeibei, WEN Xinru, SONG Jianxun

 143 Progress of HRMR-VWI in the evaluation and follow-up of endovascular 

treatment of intracranial aneurysms

ZHANG Zixian, SUN Liqiang, ZHANG Shuqian, CHEN Yingmin

 149 Applications and research advances of cardiovascular imaging in cardio-oncology

LI Weibo, GAO Yifeng, XU Lei

 157 Research progress of multimodal cardiac magnetic resonance in the evaluation 

of left ventricular remodeling after coronary artery bypass grafting

BAN Chao, QIAN Xinyu, NIU Ruilong, GE Lihong

 164 Advances in the application of CMR based radiomics in cardiac diseases

ZHOU Lei, WU Yousen, ZHANG Qian, ZHOU Boqi

•Ⅴ•



 171 Advances in mpMRI and radiomics for differentiating granulomatous 

mastitis from non-mass-like breast cancer

CHEN Tiantian, ZHAO Haifeng, ZHANG Xuan, WANG Xiaohuan, LI Ruitong, 

WANG Xiaodong, ZHANG Hao

 177 Research progress of MRI-based habitat analysis in the clinical diagnosis 

and treatment of breast cancer

WANG Xiaoshan, ZHANG Yu, ZHAO Jiayi, TANG Kunpeng, LI Feng

 184 Research progress in imaging evaluation of liver reserve function

ZHANG Yiming, GUO Shunlin

 191 Recent advances in MRI-based deep learning prediction of microvascular 

invasion in hepatocellular carcinoma

ZHAO Renqing, WU Qixin

 196 Advances in DWI models for treatment response assessment in rectal cancer

LI Wanqing, ZHANG Guangwen, ZHANG Jinsong

 202 Research progress in predicting postoperative recurrence of bladder cancer 

using magnetic resonance imaging

CHAI Zhenzhen, WANG Xiaochun

 208 Research progress in multiparametric MRI for evaluating extraprostatic 

extension of prostate cancer

ZHANG Biao, SUN Meiyu

 215 Research progress of MRI technique in evaluating placental insufficiency

WANG Hong, WANG Yingchao, WEI Ming

 222 Clinical application and research advances of magnetic resonance-guided 

focused ultrasound in central nervous system diseases

LIU Shuo, XU Jingyao, SHI Yanhong, WANG Xinhui, WANG Meiyun

 229 Advances in MRI wireless coil

RAN Yunlong, ZHANG Qiang, LI Zhenxin, MA Shuang, JIN Feng, ZHAO Lei

•Ⅵ•


