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HIEEEREL (FEX) Development of a new MRI diagnostic system for seminiferous tubule
morphology utilizing for male infertility treatment
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We developed a new MRI system for diagnosing seminiferous tubule morphology. The
system consists of a highly sensitive radiofrequency coil for receiving MR signal from the
testis and software for classifying seminiferous tubule MRIs based on 16 morphological
features. We succeeded in the visualization of animals' seminiferous tubules
(approximately 200 pm in diameter) on high-resolution MRIs, and the software enabled to
discriminate these MRIs among testes with normal, mildly-injured, and severely-injured
spermatogenic function with 83% accuracy. We believe that this system could be utilized for
diagnosing male infertility in clinical practice.
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Features on original images
5. Average value of a 2—4-pixel range on the
image correlation spectrum of original images,
representing the frequency of circular and band-
like structures within 2-4 pixels

1. Minimum intensity gradient
2. Maximum intensity gradient
3. Standard deviation of intensity gradient
4. Median intensity in the areas of steep intensity
gradient
Features on binary images after Otsu’s thresholding process

6. Perimeter of the white area 8. Average intensity of the white area
7. Complexity of the white area

Texture features on a stack of binary images by thresholding 16 intensity levels [2]
From original image data

9. The number of connected regions in dark areas / 12. Average clump inertia in bright areas (i.e.the
maximum extent of bright areas) / Maximum

10. The number of connected regions in bright areas / 13. Average clump inertia in bright areas /
maximum Average

11. Average measure weighted by region size, of the  14. Average clump inertia in bright areas / Mean
irregularity (i.e. complexity) in bright areas / maximum

From Sobel filtered image (i.e. intensity gradient image) data

15. The number of connected regions in dark (flat) 16. Total clamp area in dark (flat) areas /sample
areas / Maximum S.D. (i.e. changes in flat areas against threshold)
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