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Fig. 1. The proposed model

RDC : restricted-diffusion compartment ; HDC : hindered-diffusion compartment ; DT : diffusion
time ; Cr(DT), Ch(DT) : signal intensity of RDC and HDC at that DT ; f7, f% : fraction of RDC
and HDC ; #r, th : exchange time from RDC to HDC and that from HDC to RDC ; Dr, Dh : diffu-
sion coeflicient of RDC and HDC.
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Fig. 2. Diffusion time and b-value dependent signal changes
The plots are the measured signal intensity and the lines are the fitted curves according to the
proposed model.
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Table. Calculated parameters of the proposed model

tr Dh
(mm?)  (ms) (mm?/s) fr
CS 0.0047 83.4 1.30x10-3 041
PLIC 0.0046 77.9 1.38x10-3 0.56

Thalamus 0.0012 176  0.83x10°3 0.15
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An Imaging and Analyzing Method to Assess Cell Membrane Water Permeability
in Clinics [Presidential Award Proceedings ]

Yasuhiko TACHIBANA, Takayuki OBATA, Hiroki TSUCHIYA,
Tokuhiko OMATSU, Riwa KisHIMOTO, Hiroshi TsujI

Research Center for Charged Particle Therapy, National Institute of Radiological Sciences
4-9-1 Anagawa, Inage-ku, Chiba 263-8555

The mixture of restricted-diffusion compartment (RDC) and hindered-diffusion compartment
(HDC) is often discussed as a model to assess water diffusion in vivo ; however, a model that con-
siders inter-compartment water exchange in addition is not well discussed. It is important to assess
such a model because the relationship between some diseases such as neuromyelitis optica and the aq-
uaporin channels (AQP) has been suggested recently. We performed multiple b-value and multiple
diffusion-time diffusion-weighted imaging (DWI) on the human brain (centrum semiovale [CS],
posterior limb of the internal capsule [PLIC], and thalamus) to visualize the mixture of RDC and
HDC and the water exchange between them. The diffusion parameters including the exchange time
were calculated. The observed signal patterns in CS and PLIC indicated the presence of inter-com-
partmental water exchange. The calculated parameters were similar between CS and PLIC except
the RDC fraction that possibly reflected the differences in cellularity. Conversely, the results in the
thalamus were not well explained by our model. The proposed imaging method of multiple b-values
and multiple diffusion times may be useful for assessing micro-diffusion in the human brain.
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