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Introduction
Segmentation of the humerus bone from computed tomography (CT) is of interest in prosthetic design and computer-assisted
orthopaedic surgery of the upper limbs [1].

Common methods for bone segmentation are semi-automatic and need manual intervention [2].

Such manual extraction of humerus features is time-consuming and is prone to inaccuracy especially when performed on low-
resolution images.

Materials and Methods

Results

Figure 3: Four individual specimens segmented (gray) superimposed with their corresponding
manually segmented one (yellow).

Discussion and Conclusions
The developed segmentation method automatically detects the
edges of the humerus bone in the target image.

The pipeline is robust, and aside from the initialization, requires
no further user input.
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Figure 2: The protocol to segment the humerus from the CT image. Left: Alignment of the
mean SSM with the CT image; right: Fitting the SSM to the CT image edges, then sampling the
profile normal of the current mesh points (green points in 2d) and comparing with the mean
intensity profile (red points in 2c) trained by the intensity model in a probabilistic way [3].

The Hausdorff distances (HD) were computed between seven
automatic segmented mesh surface and their corresponding
manually segmented CT images.

The HD distance errors obtained are summarised in table 1 and
the average was 2.09±0.51 mm, which is relatively small.

Specimen 1 2 3 4 5 6 7 Mean STD

HD (mm) 1.68 2.69 2.62 1.35 1.80 2.10 2.40 2.09 0.51

Table 1: Seven individual humeri HD errors
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Abstract
Three-dimensional volumes are important tools in the clinical community. However, efficient extraction of useful information from
these images remains a challenge in the medical imaging field. This project aims to develop automatic tools to improve the
reproducibility and speed of the surgery planning, and provide accurate patient-specific ancillaries for prostheses pose guiding. This
study specifically focuses on the development of an automatic method to segment the humerus from CT volumes.

Figure 1: Active shape models (ASM) components. Left: SSM represented
by its mean and two other instances. Right: Intensity profile models represented
by its mean and two other samples.
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• The posterior model from the current state (state with parameter Ө) is computed as:

P(Ө)P(CT image|Ө)
P(CT image)

• P(Ө|CT image) = Where Ө is the shape parameter ;  p(Ө) is the prior ; p(CT image|Ө) 
is  the likelihood; p(CT image) is the target distribution.

Building of the 
active shape 
mode (ASM) from 
9 humeri 
segmented from 
CT images.

Rigidly registering 
the CT image and 
the mean of the 
SSM in order to 

align them. 

Fitting the SSM to 
the CT image 
edges, then 

sampling the profile 
normal of the 
current mesh.

Designing a Markov chain 
Monte Carlo method  to 
obtains a sample of the 

desired distribution by 
observing the chain after a 

number of iterations.
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