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Introduction: Detecting a small and thin accumulation of amyloid β (Aβ) is helpful for a study on Alzheimer's 

disease (AD) and the early diagnosis, but it is difficult due to the noise in BPND image. A conventional noise 

reduction algorithm uses a spatial information in PET image, averaging neighboring voxels, but it makes a 

small Aβ accumulation undetectable. We have proposed a new noise reduction algorithm for amyloid image 

named CAKS in HAI2017. CAKS gathers such voxels that have similar kinetics (Kimura, NeuroImage, 1999). 

In HAI2018, we evaluate the performance using clinical PiB images. 

 

Method: CAKS is applied to 85 images PiB, and our neuroradiologists diagnose Aβ deposition both of original 

BPND and CAKS-applied images. As presented in Table 1, there are 42 positive cases, 33 negative cases, and 

10 equivocal cases. BPND images are computed using LGA with a reference region and t* = 30 [min]. In order 

to investigate the development of the contrast between gray and white matter, ROI are placed in the left and 

right frontal lobes and the posterior cingulate gyrus, and their neighboring white matter. 

 

Results: The typical BPND image of negative case is presented in Fig. 1. CAKS reduces the noise, and the 

boundary white matter is preserved. The contrast is significantly improved by 2.4 times as much (one-tailed test 

of Wilcoxon signed-rank test, p < 0.01). The diagnosis to six equivocal cases change to positive cases with 

CAKS; and the negative cases change to positive cases. 

 

Discussion: We conclude that CAKS is applicable to an amyloid imaging. 
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Fig. 1.   images of an Aβ negative case. CAKS can improve image quality without loss of image resolution. 

 

  

 
 

Table 1. Changes of diagnosis by CAKS. 
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