Med-SeAM: Medical Context Aware
Self-Supervised Learning Framework for JCVVGIP 2024
Anomaly Classification in Knee MRI

. Akshay Daydar*1, Ajay Kumar Reddy!, Sonal Kumarl, Arijit Surl, Hanif Laskar?
lindian Institute of Technology Guwahati, 2Guwahati Neurological Research Centre (GNRC)

INTRODUCTION

The prevalence of meniscal tears is 12% to 14%, while the
occurrence of ACL tears is 4% to 6% annually.
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PROPOSED SCHEME

Figure 1: Schematic of proposed Med-SeAM framework
Stage I: Disease Context Learning (DCL) Pretext Task Multi-Domain Feature Cross Attention (MDFCA) module
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EXPERIMENTAL RESULTS

Table 1: Comparison of the proposed Med-SeAM framework with SOTA

Figure 2: Comparison of the proposed Med-SeAM framework with SOTA
using tSNE plots

ABLATIONS

Table 2: Effect of proposed DCL Pretext Task

Architecture
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Context-aware
SSL [13]

Proposed
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0.449 /0.390 0.727/0.690

0.691/0.825 0.825/0.883

0.751/0.913 0.855/0.855

0.767/ 0.837 0.875/0.803

Accuracy

0.547/0.610

0.641/0.760
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Sensitivity

0.742/0.719

Figure 3: Effect of Entropy window sizes
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CONCLUSION

The Med-SeAM framework is found to improve classification performance of
abnormality by 10.61% in accuracy and 3.5% in sensitivity, while for meniscal
tear, the improvement is about 2.06% in accuracy compared to SOTA.

The Med-SeAM outperforms Context-Aware SSL [13] by 2.13% in average
accuracy for detecting knee anomalies. This significant improvement stems
from integrating domain knowledge, leveraging the spatial consistency and
minimal dynamic changes in medical images.

The proposed DCL pretext task can be effectively applied to volume-based
data, even in the absence of explicit slice labels.
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