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INTRODUCTION

* According to WHO -2 Knee Osteoarthritis (KOA) is degradation of joints in knee with loss of cartilage, joint space narrowing, osteophytes, and

sometimes joint inflammation, resulting in pain and decreased function with worldwide Prevalence 1n 2024: 364.58 million. *RKOA- Radiological KOA
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Figure: Schematic of Knee Anatomy(source-internet) Figure:Pictorial Representation of KL grades in KOA (Kellergen et al., 1957)

Challenges: 1) Irregularity of pathological structures, 2) uncertainties in delineating both inter- and intra- cartilage boundaries, 3) inconsistencies in capturing multi

(Ambellen et al., 2019, Kessler et al.,

2022, Latif et al., 2021) (Deng et al., 2021, Latif et al., 2021, Li et al., 2022)

4) offline and cumber some 1mplementations of post-processing stage.
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Figure: Schematic of (a) SAFE module and (¢) DMultiSR loss function in MiSA-Unet model

EXPERIMENTS

Dataset Details Experimental Setup
Dataset Size is 507 tibiofemoral segmentation maps for each MRI scan Model is trained on NVIDIA A100 80 GB GPU for 100 epochs, 150%150

constituting of 160 slices with 3D DESS sequence. slice size, 150 batch size with learning rate of 0.03 and Adam optimizer.

MRI Slice MiSA-Unet

Ground Truth Unet SAMed

Key Findings

Architecture Metrics FC TC FB TB
Knee MRI Segmentation

2D and 3D CNN + SSM DSC (%) 1 89.9 85.6 98.5 98.5

o 0 o (Ambellan etal., 2019) VOE (%) J. 18.1 249 2.8 2.9
* For Critical MRI slices, excellent results for FC and TC are HD(mm)§ 535 635 293 3.6
*Modified cGAN DSC (%) 89.5 83.9 98.5 98.5

. . o . . e (Kessler et al., 2020) VOE (%) 18.92 2755 — —
obtained which are nearly 4.5 % higher for DSC than modified 2D-3D ensemblo Unet DSCT) %03 %5 98E o8
*Modified Unet++(Deng et al., 2021) DSC (%) 90.9 85.8 99.1 98.2
nnUnet + Entropy DSC (%) 89.8 86.4 98.6 98.6
CGAN' Distance Maps (Li et al., 2022) HD (mm) 5.22 4.70 11.82 5.30
Unet-S DSC (%) 89.7 89.8 98.7 98.7
o o o o o (Woo et al., 2024) HD(mm) 5.58 4.74 4.05 3.82

* For all MRI slices, average minimum improvement in DSC, VOE  Stcarcasomcmeetpa pscamn 747 504 957 o7 (Rl | | N IR Al I
Other Network Architectures

Unet DSC (%) 88.6 87.0 98.3 98.3

and HD are 0.24 % 9.85 % and 17.31 % respectively. (Ronncberger etal, 2015) VOE(%) 2006 2241 334 329

HD (mm) 6.69 5.23 6.12 4.05

. . Attention Unet DSC (%) 88.7 87.1 98.3 98.2
 Excellent results are obtained for FB and TB even in presence of  ©“«*" NOECE o 26 s
HRnet DSC (%) 889 865 982 982

° ° ° Wang et al., 2020 % ) . . .
soft-tissue inflammation. A Do S Tlo e
SAMed DSC (%) 89.0 87.1 98.6 98.5
o o o . o o (Zhang etal., 2023) VOE (%) 17.89  22.89 2.12 2.90
 Cartilage performance if higher at cartilage-cartilage interface g HD (nm) 528 394 590 364
Proposed MiSA-Unet DSC (%) 898 880 985 985
. . L. . . (Critical Slices Only) VOE (%) 1876 2094 276  3.08
which is critical for assessing the KOA subjects. HD (um) 641 495 547 389
Proposed MiSA-Unet ° DSC (%) 904  90.1 987 986
(All Slices ) VOE (%)  17.22 1897  4.09 2.9

HD (mm) 4.74 3.11 2.54 4.32

® The best and second best results are denoted in red and blue colors, respectively. The * indicates the architectures
specifically utilized for the knee MRI segmentation task, and The © indicates the model’s testing on both critical and
non-critical slices with the post-processing stage (similar to Deng et al.[1]).

Figure and Table: Comparison of proposed MiSA-Unet with SOTA
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