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Computer Aided Diagnosis of Rotator Cuff Injury in

Shoulder Magnetic Resonance Imaging
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®Department of Industrial Engineering and Management, National Yunlin University
of Science and Technology
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Abstract

Magnetic Resonance Imaging (MRI) is the most commonly used tool to diagnose
supraspinatus muscle rupture or tear. However, it is a difficult task to discriminate the
features between the rupture and the tear in MR images, which leads to low diagnostic
accuracy. In this paper, image enhancement techniques are employed to improve
diagnostic performance. Three types of histogram-based image enhancement
techniques applied to rotor cuff MR images are under test: 1) histogram equalization
(HE), 2) weighted histogram separation (WHS), and 3) coupled weighted histogram
separation (coupled WHS). The Peak Signal to Noise Ratio (PSNR) was used to
measure the distortion of the enhanced images. The experimental group consist the
raw MR images and the enhanced images with the highest PSNR. Both the control
group and experimental group were randomly presented to three orthopedic
physicians for performance evaluation. The accuracy rate and F-measure were applied
to measure the diagnostic performance. Experimental results showed the raw MR
image combined with the coupled WHS images outperforms the raw MR images both
in accuracy rate and F-measure. A coupled WHS image enhancement technique was
developed to classify rotator cuff MR imaging by type. The proposed enhancement
techniques improve the diagnostic performance of classifying the injury by type.

Keywords: Magnetic Resonance Imaging, Image Enhancement, Coupled Weighted
Histogram Separation, Rotator Cuff



