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Conventional 3D segmentation techniques predominantly depend on isotropic 3D convolutions for 

the extraction of volumetric features, which frequently engenders inefficiencies due to the varying 

information density across the three orthogonal axes in medical imaging modalities such as 

computed CT and MRI. To address this issue, we introduce the U-shaped Connection (uC), utilizing 

simplified 2D U-Net in place of standard skip connections to augment the extraction of the axial-slice 

plane features while concurrently preserving the volumetric context afforded by 3D convolutions.



Comparison of information density between time-axial (Green) and slice planes (Red). Panels (a), (b), 

and (c) show these differences for volumetric data of the abdomen, retina, and brain tissues, 

respectively.



Overview of the proposed uC 3DU-Net architecture. We propose 2D U-Net skip connection (uC) to 

replace conventional skip connections in 3D segmentation networks and intergate it in 3D U-Net.



PSNR results of the reconstruction experiments on the OIMHS dataset, including three methods: 

3DU-Net, 3DU-Net + 3DuC, and 3DU-Net + 2DuC. 3DU-Net + 2DuC achieve best reconstruction 

performance.



Results of 3D U-Net, 3D U-Net + 3D uC, and 3D U-Net + 

2D uC across different channel depth numbers on the 

OIMHS dataset. The best values for each metric are 

highlighted in bold.

Performance comparison of 3D U-Net, 3D U-Net + 3D 

uC, and 3D U-Net + 2D uC across varying channel 

depths, with circle size representing parameter count. 

The horizontal axis represents channel depth numbers.



Validation curve showing Dice scores on the OIMHS dataset, with the channel depth for all 

three models(3D U-Net, 3D U-Net + 3D uC, and 3D U-Net + 2D uC) set to 32. The horizontal 

axis represents the number of training iterations.



Comparative experimental results of the proposed uC3DU-Net and previous methods on the FLARE2021, 

FeTA 2021, OIMHS, and AbdomenCT-1K datasets. The best values for each metric are bolded. The 

proposed approach achieves SOTA performance.







https://github.com/IMOP-lab/U-Shaped-Connection
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