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2 型糖尿病（type 2 diabetes mellitus, 
T2DM）是一种全球高发的慢性代谢性疾
病，与认知功能减退密切相关，显著增加
痴呆风险。近年来，部分降糖药物如胰
高血糖素样肽-1 受体激动剂（如利拉鲁
肽）、钠-葡萄糖协同转运蛋白 2 抑制剂
（如达格列净）在改善T2DM相关认知功
能方面展现出潜在益处，传统降糖药物
如阿卡波糖也用于二甲双胍疗效不佳时
的联合治疗。已有研究初步证实这些降
糖药物对认知功能具有一定改善作用。

然而，现有研究多聚焦于单一药物
或动物模型，缺乏多种药物在 T2DM 人
群中对认知改善作用的直接对比，且其
作用机制尚不明确，尤其对脑区功能连
接（functional connectivity, FC）层面的影
响仍有待深入探索。已有研究提示
T2DM认知障碍可能与嗅觉神经环路异
常相关，而嗅觉功能障碍也可能是认知
退行性疾病的早期表现。因此，嗅觉相
关脑区的 FC 研究或可为药物疗效评估
及机制探讨提供新线索。

近年来，功能磁共振成像（functional 
magnetic resonance imaging, fMRI）广泛
应用于 T2DM脑功能研究，FC指标能反
映大脑不同区域间的协同活动水平。与
传统局部脑区激活分析相比，FC更能揭
示脑网络层面的整合性变化。本研究聚
焦于嗅觉相关脑区，通过静息态 fMRI分
析不同降糖药物对T2DM患者嗅觉神经
环路 FC的影响，为认知减退机制提供影
像学依据。

本研究结合横断面研究与前瞻性、
随机、平行分配的开放标签临床试验设
计，比较利拉鲁肽、达格列净和阿卡波糖
三种降糖药对T2DM患者认知功能及嗅
觉相关脑区 FC的影响，并设置正常对照
组作为参照。研究基于自动解剖图谱与
Brodmann模板，提取 22个嗅觉相关脑区
作为感兴趣区（regions of interest, ROI），
进一步获取各ROI的灰质密度并计算其
与全脑体素之间的 FC。统计分析方面，
定量资料采用独立样本 t检验进行组间
比较，定性资料采用卡方检验；药物治疗
组组在第 16周进行重复评估，采用配对
样本 t检验分析干预前后变化，三组之间
则通过 ANOVA 分析比较差异。结果显
示，利拉鲁肽治疗能够显著恢复 T2DM
患者嗅觉易损脑区与全脑其他脑区间的
FC代偿性增强，提示其可能通过调节嗅
觉神经环路发挥神经保护作用，为进一
步揭示降糖药物改善T2DM认知功能的
影像学机制提供了关键线索。详见正文
第10页。
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About the cover

Type 2 diabetes mellitus (T2DM) is a globally prevalent 
chronic metabolic disease that is closely associated with cognitive 
decline and significantly increases the risk of dementia. 
Anti-diabetic drugs such as glucagon-like peptide-1 receptor 
agonists (e. g., liraglutide) and sodium-glucose cotransporter 2 
inhibitors (e. g., dapagliflozin) have shown potential benefits in 
improving cognitive function related to T2DM, while traditional 
antidiabetic drugs such as acarbose are also used in combination 
therapy when metformin is ineffective. Preliminary studies have 
demonstrated that these antidiabetic agents may exert certain 
improvements in cognitive function.

However, existing studies mostly focus on single agents or 
animal models, and lack direct comparisons of the cognitive 
effects of multiple drugs in T2DM patients. Moreover, the 
underlying mechanisms remain unclear, particularly regarding 
their impact on brain functional connectivity (FC), which warrants 
further investigation. Previous evidence suggests that cognitive 
impairment in T2DM may be associated with abnormalities in the 
olfactory neural circuitry, and olfactory dysfunction may serve as 
an early manifestation of neurodegenerative cognitive disorders. 
Therefore, exploring FC in olfactory-related brain regions may 
offer new insights for evaluating therapeutic efficacy and 
uncovering underlying mechanisms.

In recent years, functional magnetic resonance imaging (fMRI) 
has been widely used in brain function research in T2DM, with FC 
indices reflecting the degree of coordination between different 
brain regions. Compared with traditional analyses of localized 
brain activation, FC provides a better depiction of integrative 
changes at the network level of the brain. This study focuses on 
olfactory-related brain regions and utilizes resting-state fMRI to 
examine the effects of different anti-diabetic drugs on FC within 
the olfactory neural circuitry in T2DM patients, aiming to provide 
imaging-based evidence for mechanisms of cognitive decline.

This study combines a cross-sectional design with a 
prospective, randomized, parallel-group, open-label clinical trial to 
compare the effects of three anti-diabetic drugs- liraglutide, 
dapagliflozin, and acarbose- on cognitive function and FC of 
olfactory-related brain regions in T2DM patients, with a normal 
control group as reference. Using the Automated Anatomical 
Labeling atlas and Brodmann templates, 22 olfactory-related brain 
regions were identified as regions of interest (ROIs), from which 
gray matter density was extracted and FC between each ROI and 
whole-brain voxels was calculated. For statistical analysis, 
quantitative variables were compared between groups using 
independent sample t-tests, and categorical variables were 
analyzed using chi-square tests. Treatment groups were reassessed 
at week 16, with paired sample t-tests applied to evaluate changes 
before and after intervention, while intergroup differences were 
compared using ANOVA analysis. The results showed that 
liraglutide treatment significantly restored the compensatory 
enhancement of FC between olfactory-vulnerable brain regions 
and other areas of the brain in T2DM patients. This suggests that 
liraglutide may exert neuroprotective effects by modulating the 
olfactory neural circuitry, offering key imaging evidence for 
understanding how anti-diabetic drugs may improve cognitive 
function in T2DM. Please see text page 10. 

 78  The radioscore based on pre-radiotherapy MRI for predicting poor outcome 

risk in long-term follow-up of glioblastoma patients

WANG Fei, QUAN Guanmin, YUAN Tao

 85  Exploring the correlation between left atrial strain and left ventricular fibrosis in 

dilated cardiomyopathy based on cardiac magnetic resonance imaging

YAO Yuheng, LIU Lulu, WU Chen, JIANG Huimin, LI Nan, ZHAI Jian

 93  Predictive value of quantitative parameters from DCE-MRI histogram 

combined with ADC value for chemoradiotherapy efficacy in locally advanced 

cervical cancer

HE Yuqi, DU Yunxia, XU Wenxiang, LI Feixiang, SUN Yun, PENG Leping, 

WANG Lili, HUANG Gang

 100 MR radiomics nomogram for prenatal diagnosis of placenta accreta diseases 

and prediction of adverse clinical outcomes

ZUO Mengzhe, WANG Qin, CHU Qian, XU Mengqin, PAN Ting, 

ZHANG Chunlei

 110 Study on the evaluation of cervical medullary compression and activity in 

craniovertebral junction malformation used dynamic flexion-extension 

cervical spine MRI

FANG Xiongyi, ZENG Wei, PU Yongliang, YANG Haitao

TECHNICAL ARTICLES

 116 A prospective study on the evaluation of white matter hyperintensities based 

on T2W-FLAIR sequence by 5.0 T MRI

CHENG Xiaoshan, CAO Li, ZHENG Xinde, WANG Rui, CHEN Caizhong, 

ZENG Mengsu, YANG Zhigang, MIAO Xiyin

 122 Application of a single dose of Gadobutrol for evaluating the optimized time 

window selection of CMR in myocardial infarction patients with normal 

ejection fraction

NAN Jiang, CHEN Zixian, ZHU Bobin, GUO Qihong, LEI Junqiang

CASE REPORT

 128 Imaging findings of supratentorial parenchymal ependymomas with lipomatous 

differentiation: One case report

LI Shuying, NIU Fengnan, ZHOU Jianan, ZHANG Xin, ZHANG Bing

REVIEWS
 132 Research progress of functional MRI radiomics in Parkinson's disease

CUI Jiaqi, YU Qian'e, ZHANG Tijiang

 139 Advances in MRI studies of changes in choroid plexus structure and 

function in neurodegenerative diseases in MRI research

LI Yuxin, ZHAO Yang, GONG Tao, CHEN Yufan, ZHUO Mengyuan, 

WANG Guangbin

 144 Advances in MRI research of thalamic structural and functional alterations 

in insomnia disorder

CUI Jiahe, YUE Hongyu, XIE Fangfang, XIE Chaoqun, MA Jianwen, 

HAN Haotian, YAO Fei

 150 Research progress on brain structure and resting-state functional magnetic 

resonance imaging in patients with cancer pain

LIU Yuqing, WEI Pu, TONG Jinming, MAO Jiaojiao, QIU Zhiqiang, 

XU Xiaoxue

 158 Research progress of LGE-CMR entropy in cardiomyopathy

MA Yunting, LI Qingqin, XIAO Ruiyao, CHEN Siwen, ZHAO Xinxiang

 164 Advances in the application of multimodal cardiac magnetic resonance in 

the etiological analysis of left heart failure

GENG Qiqi, LIU Xiaofei, TIAN Chunmei, DONG Lijie, CHEN Liang, 

ZHANG Lin, YU Mengmeng

•Ⅴ•



 171 Research progress on magnetic resonance imaging of trastuzumab-induced 

cardiotoxicity in HER-2 positive breast cancer

DENG Yufei, XU Qian, SHEN Hesong, ZHANG Jiuquan

 176 Research progress in the preoperative evaluation of lymphovascular 

invasion of breast cancer by imaging

MA Qinqin, LIU Jia, LU Xingru, JIN Jinlong

 182 Research progress of magnetic resonance imaging in predicting 

immunohistochemical markers in hepatocellular carcinoma

LI Jiahui, ZHU Shaocheng

 189 Research progress of radiomics in the prognosis of hepatocellular carcinoma

ZHENG Xiaojun, HUANG Lihong, NONG Haiyang, HUANG Deyou

 195 Advances in imaging to assess liver volume

ZHANG Yiming, ZHANG Xiaoyan, QIAO Miaomiao, WANG Miaomiao, 

GUO Shunlin

 201 Research progress of magnetic resonance elastography in pancreatic diseases

SHEN Zhaowu, JIANG Jie

 207 Research progress in predicting gastric cancer neoadjuvant chemotherapy 

based on CT, MRI, and related technologies

LIU Xinyi, CAO Yuntai, HOU Yuyin, ZHOU Boqi, YANG Airu

 214 Research progress of artificial intelligence in automatic segmentation and 

visualization of gastrointestinal tumor images

JIANG Changqin, ZHANG Youjun, MA Wenshan, FENG Qiang

 220 Progress of multimodal MRI in evaluating biomarkers related to treatment 

and prognosis of cervical cancer

DONG Deshuo, LIU Ailian

 228 Research progress on fractional order calculus models in the diagnosis and 

treatment response prediction of malignant tumors

LI Wenxin, WANG Xiaochun

CORRECTION STATEMENT

 131 Correction to: Predictive value of ADCmean combined with PSAD in 

clinically significant prostate cancer with PI-RADS score ≥ 3

•Ⅵ•


