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Introduction

Accurate automated segmentation of residual meningiomas
could reduce the burden of postoperative monitoring and
provide precise volumetric measurements.

While convulational neural networks such as nnU-Net can
accurately segment large lesions, cases involving small
lesions adjacent to 1so-intense structures - as 1s often the
case with residual disease - remains a significant
challenge.

This study represents the first artifical intelligence based
attempt of meningioma remnant segmentation.
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Materials & Methods

A total of 176 T1 C+ MRIs monitoring meningiomas and their
subsequent remnants were segmented by two 1ndependent
observers and tested against the automated model.

A modified nnU-Net model comprising of an ensemble of a
Tversky-modified 2D model, and a baseline 3D model were
used. The Tversky-modified 2D component aimed to address any
class imbalance and improve recognition of small lesions, while
the 3D component aimed to provide volumetric awareness.

Model performance was evaluated against the observers through
volumetric error, relative and absolute errors, and the Dice
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Model relative error against mean observer volume

Relative error on remnants decreased as volume increased.
Dice Coefficient was significantly higher in remnants with
volumes above the sample mean of 4.1 cm3 (p < 0.001).
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Despite replicating clinically relevant performance 1n large
l tumors preoperatively, small and complex residual Ilesions
- continue to pose a significant challenge.
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Future integration of additional MRI sequences may help
mitigate these limitations.
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Remnants adjacent to 1so-intense structures, such as in the
sphenoild wing and tuberculum, showed lower Dice
Coefficients than falcine or posterior fossa remnants,
although no direct effect of location was measured.
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