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1 - The Inferior Alveolar Nerve (IAN)

The position of the Inferior Alveolar 
Nerve (IAN) is essential in surgery 
operations
Segmenting the IAN is a long and 
expensive task: can DNNs help?
Available datasets are annotated in 
2D: unsuitable for training 3D models

Contributions of this work:
1. A new dataset with 3D annotations of the IAN
2. Deep Expansion: a deep label propagation method to get 3D dense 

synthetic labels from 2D sparse annotations
3. Groundbreaking advance in the state of the art of IAN segmentation

3 – Primary Dataset: Manually Annotated

New dataset with 3D dense annotations of the canal

• Doctors trace polygons on 2D slices, perpendicular to the canal
• Polygon vertices are converted to 3D
• α-shape is used to get a smooth surface

Dataset with 91 densely annotated volumes, openly 
released

5 – Segmentation Network

2 – Available Datasets (2D) 4 – Secondary Dataset: Deep Expansion

Now we can rely on:
• Modest dataset with 3D annotations
• Large datasets with 2D annotations

Can we have the best of both worlds?

6 – Experimental Results

State-of-the-art datasets are 
annotated in 2D:
• The annotation is a line, traced on a 

two-dimensional view (panorex)

• Fast and cheap
• Does not capture the 3D shape of 

the IAN: not suitable for neural 
networks

Deep Expansion
• DNN that gets 3D 

annotations out of 2D ones
• Higher precision than circle 

expansion
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• 3D U-Net with positional embedding

In literature1, 2D annotations are 
turned into 3D with circle 
expansion:
• Trace a cylinder with fixed radius 

along the 2D annotation

• Low-quality ground truths for 3D 
DNNs
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New state of the art results
• New model + Primary dataset: +14 DICE score on the IAN 

segmentation task 
• New model + Primary dataset + Deep Expansion: +18 DICE score 
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