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Abstract

Magnetic resonance diffusion-weighted imaging (DWI) has been utilized to evaluate structural and functional
characteristics of peripheral nerves. Generally, water diffusivity is estimated by fitting a DWI dataset to an
exponential model of an apparent diffusion coefficient (ADC). However, the ADC often does not behave
exponentially because it consists of a complex mixture of diffusion and perfusion components in vivo. Therefore,
we used k-means clustering, which is an exploratory data analysis without any functional model, to classify a DWI
dataset of the inferior alveolar neurovascular bundle from normal subjects. This analysis yielded three clusters
within the neurovascular bundle. The voxel datasets in each cluster were analyzed through a conventional double-

exponential model. Among the three clusters, one cluster showed a significantly higher ADC-fast component than
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the others, while no significant differences were observed for ADC-slow components. One fraction suggests a

perfusion-abundant component with faster flow than diffusion. The other two clusters are fractions that could not

be distinguished in the exponential model but were successfully extracted with the k-means method. This shows

that multivariate analysis of DWI datasets can reveal meaningful fractions within the neurovascular bundle.
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MRI O#rIIE, Bl KFEMWATFERT - ft A MR 7E
-0 3057 25 MRI 2#1& (Signa 30T: GE
medical System, Waukesha, WI) &, 3 A ¥ 7 surface
coll ZfiH L7zo DWI O#xsz HiEICiE, THOB) X, W
WOMET, WL VS XICL BT —F7 77 M &ER
Hi3k % PROPELLER (periodically rotated overlapping
parallel lines with enhanced reconstruction) ¥ % 2%,
KFWTTLL T OG5 TR L 720 #IEH (field of view:
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AT A4 ZA)E / #FE 4 mm/15 mm, echo train length :
12, #0& LKW (repetition time: TR) : 4000 msec,
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