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Fig. 2. Typical examples of (a—c)
ADC, (d—f) AADC and (g—1i) Nor-
malized-4AADC images in (a, d, g)
control, (b, e, h) iNPH and (c, f, 1)
atrophic ventricular dilation.

Normalized-4ADC in Idiopathic Normal Pressure Hydrocephalus
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Introduction : We have reported that temporal changes in the apparent diffusion coefficient (ADC)
of water molecules in the brain parenchyma occur during the cardiac cycle (4AADC). The fluctuation
of water molecules likely result from arterial inflow (volume loading) during systole, and
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this information could aid in the diagnosis of idiopathic normal pressure hydrocephalus (iNPH).
However, AADC depends on both the degree of the fluctuation of water molecules and water restric-
tion. The purpose of our study was to determine the degree of fluctuation of water molecules inde-
pendent of water restriction.

Methods and Materials : On a 1.5T MRI, electrocardiographically-triggered single-shot diffusion
echo planar imaging (b=0 and 1000 s/mm?) was used with sensitivity encoding and half-scan tech-
niques to minimize the bulk motion. Subsequently, the ADC and 4ADC images were created. To
reduce the influence of water restriction on the determination of water fluctuation over the cardiac cy-
cle, the Normalized-4 ADC was calculated using the maximum and minimum ADC during the cardiac
cycle. The Normalized-4AADC image was calculated from all cardiac phase images (20 phases), on a
pixel-by-pixel basis, using the following equation : Normalized-AADC = (ADCmax— ADCuin) /
(ADCmax+ ADCmin), where ADCmax and ADCumin represent the maximum and minimum ADC during
the cardiac cycle, respectively. We evaluated Normalized-4 ADC and AADC in the frontal white mat-
ter in patients with iNPH (n=14), atrophic ventricular dilation (n=9), and in healthy volunteers
(control group ; n=38).

Results : Normalized-4 ADC of patients with iNPH was significantly higher than that of patients
with atrophic ventricular dilation or controls. This result could be explained by the increased ‘‘fluctu-
ation”’ of water molecules in the brain parenchyma because of low compliance in iNPH. AADC in
iNPH was also significantly higher when compared to other groups. However, this difference was less
than the Normalized-AADC, suggesting that the Normalized-AADC has greater diagnostic utility
when compared to AADC.

Conclusion : The determination of Normalized-4ADC may be a useful technique as a noninvasive
approach to obtain detailed information on the intracranial condition, potentially facilitating the diag-
nosis of iNPH.
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