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Abstract — Automatic brain tumor segmentation from CT or 
MRI scans is one of the crucial problems among other directions 
and domains where daily clinical workflow requires to put a lot 
of efforts while studying patients with various pathologies. In 
this paper, we report the results of the research project ”Brain
Tumor Segmentation” organized in conjunction with the Federal 
Neurosurgical Center. Several state-of-the-art tumor 
segmentation algorithms were applied to a set of 100 MRI scans 
of meningioma, neurinoma and glioma patients - manually 
annotated by up to three raters - and to 100 comparable scans 
obtained using the automated tumor multi-region segmentation. 
Quantitative evaluations revealed a considerable agreement be- 
tween the human raters in segmenting various tumor sub-
regions (Dice scores in the range 85-90%). We found that 
different algorithms worked best for different sub-regions, but 
no single algorithm ranked in the top for all subregions 
simultaneously. 
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INTRODUCTION 
Brain tumors are usually very heterogeneuous by its struc- 

ture and edema is simillar to the healthy or non-enhanced 
tumor tissues. Within the recent achievements the problem of 
segmentation of the brain tumors can be effectively solved 
with the use of 2D and 3D deep learning (DL) based meth- 
ods. However, none of structural magnetic resonance imaging 
(MRI) such as T1, T2, contrast-enhanced T1 (T1-CE), and T2 
Fluid Attenuated Inversion Recovery (FLAIR) sequences or 
other permits to observe and identify all tumor composition 
elements by eyes or with the use of existing (semi-) automated 
techniques. Using the thorough analysis one could detect and 
classify diseased tissue and different pathological processes 
such as edema, necrosis, tumor etc. It is well known that being 
a crucial task for the effective diagnostics and differentiation 
between pathological processes the proper segmentation is also 
a source of recommendations for further treatment and follow- 
up. 

METHODS 
We used several approaches and data processing 

techniques. In the core of this framework we use the ”LinkNet-

like” networks with two different backbones from Se-
Resnext50 and Se-Resnext101. Additionally we tried methods 
including following techniques: mixture of T1, T1-CE, and T2 
FLAIR sequences in a pseudo-RGB image; combination of 
three T1C images as another pseudo-RGB image including the 
neighboring slices; wide input where all three sequences are 
used to create 9-channel input images and others. In order to
compare obtained results we define the baseline method using 
only the T1C images, and also studying the difference between 
standard ResNet networks and its shift-invariant version with 
the blur levels.

RESULTS 
Results presented in this work were obtained on the private 

dataset contained 100 full brain scans - manually annotated by
up to three raters, 100 comparable scans obtained using the 
automated tumor multi-region segmentation. Annotations 
comprise labels of the peritumoral edema, the non-enhancing 
tumor, GD-enhancing tumor and the necrotic tumor core. We 
set-up the prototype the Siberian Brain Tumor Image 
Segmentation dataset (SBT). Quantitative evaluations 
revealed a considerable agreement between the human raters 
in segmenting various tumor sub- regions (Dice scores in the 
range 85-90%). We found that different algorithms worked 
best for different sub-regions, but that no single algorithm 
ranked in the top for all subregions simultaneously.
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