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Introduction: In the field of radiology, an emerging number of images are created
every day. In the medical field, delineation of different tissues and organs has a crucial
role in diagnostics and therapeutics. The gold standard is manual segmentation by
an expert, but nowadays there are more and more machine learning-based automatic
segmentation methods. Thus, there is an understandable need for the quantification
of the accuracy of a current segmentation. There are different widely used area-based
and distance-based metrics, which are used for the evaluation of the accuracy of seg-
mentations. These metrics only incorporate geometrical properties and fail to adapt
to different clinical applications.

Aims: Our aim was to define and implement a clinically relevant medical image
segmentation metric which has the opportunity to adapt to different clinical applica-
tions.

Methods: The reference contour was consider as the gold standard segmentation,
and the agreement of a test contour to the reference contour was quantified. The
bidirectional local distance was defined, and based on this distance, the points of the
test contour were paired to points of the reference contour. After correcting with the
distance between the test and reference center of mass, the euclidean distance was
calculated between the paired points and a score was given to each of the test points.
The overall medical similarity index was calculated as the average of the scores along
all the test points.

Result: We created an image processing pipeline in Python programming language.
The code is available at a public GitHub repository, and we also provide a Google
Colaboratory notebook. The algorithm can handle multi-slice images with more than
one mask in one slice. We provide a mask splitting algorithm which can separate
the concave masks. Based on the evaluation of 40 neural network proposed masks of
medical images, the metric properties we fine tuned.

Conclusion: We implemented a new segmentation evaluation metric [1], and we
provided a pipeline which can be easily used for automatic measurement of clinical
relevance of medical image segmentation.
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