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Introduction
oMusculoskeletal disorders (MSDs) are conditions that affect bones, 
joints and muscles.

oMSDs affect more than 1.7 billion people worldwide.
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TendinitisFracture types



Problem Statement

oHuge workload on radiologists can lead to misdiagnosis.

oInexperience of staff.

oUnclear/poor quality radio-graphs.
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*Bhargavan, Mythreyi and Sunshine, Jonathan H. Utilization of radiology services in the united states: levels and trends in modalities, 
regions, and populations. Radiology, 234(3):824–832, 2005.



Preview
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MURA (1 / 2): Large Dataset for Abnormality 
Detection in Musculoskeletal Radiographs
oLarge dataset containing 40,561 images of the upper-limb extremity

o169-layered CNN model(Dense Convolutional Network architecture)

oClassifies image as either normal or abnormal
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Normal Abnormal



MURA (2/2)
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oCompared model’s
performance to 
radiologists’ performan
ce

oBest score achieved on 
wrist and finger



CNN
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Automatic Knee Osteoarthritis Diagnosis 
from Plain Radiographs: A Deep Learning 
based Approach

Segmentation of Pathological Spines in CT 
Images Using a Two-Way CNN and a Collision-
Based Model

ShapeAware Deep Convolutional 
Neural Network for Vertebrae 
Segmentation

Method Siamese architecture on convolutional 
neural network (CNN).
Measured by Kellgren Lawrence (KL)

Classification of 3 segmentation classes using 
CNN. Initialization of a collision based model which 
was a mesh union of 2 successive vertebra.

The UNet architecture for 
extracting different objects.

Dataset Multicenter osteoarthritis study
(MOST) dataset.

Images of normal spines collected from clinics. Images of 792 vertebrae 
patches collected from clinics.

Results Quadratic kappa coefficient of 0.83
and average multiclass accuracy of 66.71%.
AUC (area under the curve) of 0.93
in a ROC (Receiver operator curve) curve.

Dice similarity coefficient (DSC) 
93.2 ± 2.2%mm, mean symmetric surface 
distance (MSD) 0.5 ± 0.2mm, and Hausdorff
surface distance (HD) 8.4 ± 3.4mm.

Reduced the average error by 12% 
achieving the
best error of 0.99 pixels. A 
maximum average pixel-level
segmentation accuracy of 97.01%.



Random Forest
Classification of Osteoporotic Vertebral 
Fractures Using
Shape and Appearance Modelling

Unfolded Cylindrical Projection for Rib Fracture 
Diagnosis

Automatic Localization of the 
Lumbar Vertebral
Landmarks in CT Images with 
Context Features

Method Appearance modelling combined with K-
nearest neighbors and random forest 
classifiers

Detection of anatomical landmarks using 
Random Forest (RF) classifier trained by 
histogram of oriented gradients (HOG)

Two levels of Random Forest 
regression technique were 
applied. First layer was applied on 
appearance features and the second 
layer was on context feature.

Dataset 369 CT were used for landmark classifier 
training, and another dataset for testing

369 CT datasets for landmark classifier training 
and 70 testing.

28 lumbar-focused computed 
tomography images

Results Accuracy improved as the false positive 
decreased by 60% having sensitivity of 80%

The qualitative evaluation resulted in 0.0% gold 
standard, 62.9% diagnostic confidence, 21.4% 
moderate confidence, 10.0% low-level of 
confidence, and 5.7% very low-level of 
confidence

Detection of landmarks with a mean 
localization error of 3.0 mm

December 18th – 19th, 2018 ICCES 2018, CAIRO, EGYPT 8



3D Architecture
Reconstruction of 3D Muscle Fiber Structure 
Using High Resolution Cryosectioned Volume

3D Cobb Angle Measurements from Scoliotic Mesh 
Models with Varying Face-Vertex Density

Method Correction of artifact which was a discontinuity of 
the color balance.

Detecting the severity level of the deformity in spine 
was done by measuring the 3D cobb angle.

Dataset Visible Korean Human dataset 60 mesh models with spinal deformity.

Results Successful identification of each muscle fiber in 
the two given datasets (female and male).

Accuracy on faces having mean edge less than 6mm 
of 3.0° absolute mean error which is equivalent to 
2.2° standard deviation.
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Public Datasets
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Dataset Study Type Images

MURA Musculoskeletal (Upper Extremity) 40,561
(Elbow:1912)

Osteo Arthritis Initiative (OAI) Musculoskeletal (Knee) 8,892

Multicenter Osteoarthritis Study 
(MOST)

Musculoskeletal (Knee) 18,376

Visible Korean Human Human Anatomy (Cadaver) 5000+

ChestX-ray14 Chest 112,120



Conclusion
oCNN is commonly used, giving promising results.

oCNN is used in different ways, such as image segmentation and 
detecting abnormalities.

oThe available labeled datasets are not enough.

oReached accuracy levels leave room for enhancement.
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