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Extraction of Lumbar Multifidus Muscle using Ultrasound
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Abstract

In this paper, we propose a new method for extracting muscles from lumbar images. The proposed method sets
areas without distortions with field expert’s assistance as areas of measuring interest and removing noises from initial
ultrasonic videos. Then, the method emphasizes the brightness contrast with Ends-in search stretching algorithm and
separate  thoracic vertebra from subcutaneous fat area using morphological characteristics. 4-directions contour
tracing algorithm is applied to extract the bottom of subcutaneous fat area. Extracting thoracic vertebra area requires
noise removal and morphological characteristics as well among candidate areas obtained by controlling min-max
brightness. The thickness of muscles is then defined as the length between subcutaneous fat area and extracted
thoracic vertebra. The experiment which consists of 368 image analysis verifies that the proposed method is more
effective in measuring the thickness of muscles than before.
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Fig. 1. The Structure of Utrasonic Lumber Imege
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Fig. 2. Binarized Ultrasonic Lumbar Image
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Fig. 3. Boundaries of Fascia by Previous Method
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Fig. 4. The Process of Arc in Subcutaneous Fat Area
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(a) Bxtracting Subcutaneous Fat Area by Previous Method
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(b) Bxtracting Subcutaneous Fat Area by Proposed Method
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Fig. 5. Comparing Methods in Bxtrading Suboutaneous Fat Area
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Fig. 6. Result of Extracting Bottom Boundary of
Subcutaneous Fat Area by Proposed Method
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(a) Medical Expert's Measuring Muscle Tthickness Position
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(o) Boundary of Thoracic Vertebra in Previous Extracting
Method
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Fig. 7. Comparing Human Medical Expert and Previous
Method in Measuring The Thickness of The Muscle
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Fig. 8. The process of Bxtracting Candidates of
Thoracic Vertebra
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Fig. 9. Extracting Result of Thoracic Vertebra
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Fig. 10. Comparing Result between Two Methods
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Table 2. Measuring error interval in lumbar muscles
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