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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
S-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 T2ZWI 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.
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