
Estimating Bone Mineral Density and Muscle Mass
from EOS Low Dose X-ray Imaging System

Kazuki Suehara1, Yi Gu1, Yoshito Otake1, Keisuke Uemura2, Masashi Okamoto3,4, 
Kunihiko Tokunaga4, Hugues Talbot5, and Yoshinobu Sato1

1 Nara Institute of Science and Technology, 2 Osaka University
3 Kameda Daiichi Hospital, 4 Niigata University, 5 CentraleSupélec, Université Paris-Saclay, France

Introduction

Methods

Results

{gu.yi.gu4, otake, yoshi}@is.naist.jp

Discussion

References

Detector

X-ray 
source

EOS

Detector

X-ray 
source

Conventional 
X-ray imaging

(a) (b) (c)

• Low-dose EOS imaging enables full-body, biplanar X-rays 
for precise skeletal alignment and implant positioning in 
THA patients[1]

• Osteoporosis and sarcopenia risk quality of life, requiring 
early detection of bone mineral density and muscle mass

• Deep learning offers cost-effective BMD and muscle 
mass estimation from plain radiographs, reducing CT and 
DXA dependence[2][3]

• Dataset included 600 CT and X-ray images for pre-
training and 77 EOS–CT pairs for fine-tuning evaluation

• Ground truth BMD and muscle mass derived from CT 
using segmentation, 2D–3D registration, and DRR 
generation

• EOS images processed with BMD-GAN[2] and MSKdeX[3]

models, fine-tuned to predict bone density and muscle 
volume
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• Fine-tuned model achieved the highest BMD prediction 
accuracy (PCC 0.916, ICC 0.894), surpassing pre-trained 
and scratch models

• Muscle mass estimation improved significantly with fine-
tuning, especially for the iliopsoas muscle, showing 
higher ICC consistency

• Reliable pre-/postoperative BMD predictions with minimal 
error; performance stable even with only 40 paired EOS–
CT images

• Transfer learning from X-ray to EOS enables robust BMD 
and muscle mass estimation using limited training data

• Method maintains accuracy pre- and post-operatively, 
demonstrating feasibility for frequent low-dose monitoring 
in THA patients

• Future work includes multi-institutional data, domain 
adaptation, and longitudinal tracking to enhance 
generalizability and clinical impact
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