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Ohno et al 1) reported that the maximum change in the ADC (deltaADC) reflected the degree of the
fluctuation of water molecules and the deltaADC was significantly higher in iNPH. Subsequently, it has
been suggested that the deltaADC makes it possible to obtain brain biomechanics information such as
intracranial compliance. 2), 3) Kitanaka et al 4) normalized the deltaADC by using regional cerebral
blood flow (rCBF), because the deltaADC was affected by the rCBF, which was a driving force for water
molecule fluctuation 5).

However, to acquire the rCBF values, an additional scan or examination must be performed, such as
arterial spin labeling, dynamic contrast-enhanced study, or nuclear medicine examination. Thus, we
speculated that the peak ADC in the cardiac cycle obtained with low b-value data sets (e.g. b = 0 and
b ≤ 500 s/mm2) was sensitive to microcapillary perfusion 6) 7) 8).

This perfusion-related diffusion could be simultaneously obtained during a deltaADC scan, and we
normalized the blood flow effect of deltaADC by using the perfusion-related diffusion.16 This
hemodynamic-independent method, i.e. self-corrected deltaADC, was thought to be useful for
obtaining more detailed information on iNPH, because iNPH potentially changed the CBF as well as
the intracranial compliance.

Osawa et al. assessed the dynamic changes in the apparent diffusion coefficient (ADC) during the
cardiac cycle (deltaADC) of the brain before and after the lumbar tap and shunt surgery for the
purpose of determining changes in hydrodynamic and biomechanical properties in the brain after
cerebrospinal fluid (CSF) drainage for iNPH.

22 patients suspected to have iNPH were examined before and after the lumbar tap and were divided
into patients who showed symptomatic improvements (positive group, n = 17) and those without
improvement (negative group, n = 5) after the lumbar tap. Seven patients in the positive group were
examined after the shunt surgery.

Field strength/sequence: 1.5T, electrocardiographically synchronized single-shot diffusion echo-planar
imaging.

The frontal white matter deltaADC and mean ADC (ADCmean ) were compared between before and
24 hours after the lumbar tap and from 1 week to 1 month after the shunt surgery.

Statistical tests: Wilcoxon signed-rank test was used. P < 0.05 was considered statistically significant.

The deltaADC after the lumbar tap in the positive group was significantly lower than that before (P <
0.05), whereas no significant difference was found in the negative group (P = 0.23). After the lumbar
tap, deltaADC decreased in 16 of 17 patients in the positive group, whereas ADCmean did not
significantly change (P = 0.96). After the shunt surgery, deltaADC decreased in all seven patients (P <
0.05), whereas ADCmean did not significantly change (P = 0.87).

The frontal white matter deltaADC in iNPH decreased after the lumbar tap and shunt surgery.
deltaADC analysis may provide detailed information regarding changes in the hydrodynamic and
biomechanical properties through CSF drainage.
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Level of evidence: 4.

Technical efficacy stage: 4 9).

To clarify the cause of higher water fluctuation of the brain in idiopathic normal pressure
hydrocephalus (iNPH), we assessed change in hemodynamic-independent apparent diffusion
coefficient during the cardiac cycle (deltaADC) in iNPH.

Methods: Electrocardiographically synchronized single-shot diffusion echo-planer imaging (b = 0, 500,
and 1000 s/mm2) was performed in healthy volunteers, atrophic ventricular dilation group, and iNPH
group, respectively. The deltaADC (b = 0 and 1000 s/mm2) and maximum ADC (b = 0 and 500
s/mm2) in the cardiac cycles were measured at the frontal white matter in the brain. Then, self-
corrected deltaADC was obtained from the deltaADC divided by the maximum ADC (ADCpeak:
perfusion-related diffusion) to correct the blood flow effect.

Results: The deltaADC after correction was significantly higher in the iNPH group than in the other two
groups. However, there was no significant difference in ADCpeak values among the groups.

Conclusion: Self-corrected deltaADC in iNPH increased because of changes in the biomechanical
properties of the brain. Self-corrected deltaADC analysis makes it possible to obtain information on
hemodynamically independent water fluctuation as well as perfusion in iNPH.

Advances in knowledge: Analysis self-corrected deltaADC provides simultaneously information on
biomechanical properties, perfusion, and water fluctuation in iNPH 10).

1) , 3)

Ohno N, Miyati T, Mase M, Osawa T, Kan H, Kasai H, Hara M, Shibamoto Y, Hayashi N, Gabata T,
Matsui O. Idiopathic normal-pressure hydrocephalus: temporal changes in ADC during cardiac cycle.
Radiology. 2011 Nov;261(2):560-5. doi: 10.1148/radiol.11101860. Epub 2011 Sep 7. PMID: 21900622.
2)

Miyati T, Mase M, Kasai H, Hara M, Yamada K, Shibamoto Y, Soellinger M, Baltes C, Luechinger R.
Noninvasive MRI assessment of intracranial compliance in idiopathic normal pressure hydrocephalus. J
Magn Reson Imaging. 2007 Aug;26(2):274-8. doi: 10.1002/jmri.20999. PMID: 17610284.
4)

Kitanaka A , Miyati T , Ohno N , Kan H , Kobayashi S , Gabata T . Hemodynamic analysis of cerebral
water fluctuation in brain using diffusion and perfusion MRI . Med Imag & Infor Sci 2016. ; 33 : 7 – 11 .
5)

Kan H, Miyati T, Kasai H, Arai N, Ohno N, Mase M, Shibamoto Y. Transfer characteristics of arterial
pulsatile force in regional intracranial tissue using dynamic diffusion MRI: a phantom study. Magn
Reson Imaging. 2014 Dec;32(10):1284-9. doi: 10.1016/j.mri.2014.08.026. Epub 2014 Aug 28. PMID:
25172989.
6)

Le Bihan D , Breton E , Lallemand D , Grenier P , Cabanis E , Laval-Jeantet M . MR imaging of
intravoxel incoherent motions: application to diffusion and perfusion in neurologic disorders .
Radiology 1986. ; 161 : 401 – 7 . doi: 10.1148/radiology.161.2.3763909
7)

Ohno N , Miyati T , Kobayashi S , Gabata T . Modified triexponential analysis of intravoxel incoherent
motion for brain perfusion and diffusion . J Magn Reson Imaging 2016. ; 43 : 818 – 23 . doi:
10.1002/jmri.25048
8)

Takatsuji M , Miyati T , Ohno N , Noda T , Mase M , Gabata T . Correction of blood flow effect using



2025/05/13 06:42 3/3 deltaADC

Neurosurgery Wiki - https://neurosurgerywiki.com/wiki/

perfusion-related diffusion for brain-fluctuation MRI in healthy volunteers: a preliminary study . Med
Imag & Infor Sci 2017. ; 34 : 132 – 5 .
9)

Osawa T, Ohno N, Mase M, Miyati T, Omasa R, Ishida S, Kan H, Arai N, Kasai H, Shibamoto Y,
Kobayashi S, Gabata T. Changes in Apparent Diffusion Coefficient (ADC) during Cardiac Cycle of the
Brain in Idiopathic Normal Pressure Hydrocephalus Before and After Cerebrospinal Fluid Drainage. J
Magn Reson Imaging. 2020 Oct 28. doi: 10.1002/jmri.27412. Epub ahead of print. PMID: 33112007.
10)

Takatsuji-Nagaso M, Miyati T, Ohno N, Mase M, Kasai H, Shibamoto Y, Kobayashi S, Gabata T,
Kitagawa K. Hemodynamically self-corrected deltaADC analysis in idiopathic normal pressure
hydrocephalus. Br J Radiol. 2019 May;92(1097):20180553. doi: 10.1259/bjr.20180553. Epub 2019 Feb
27. PMID: 30760003; PMCID: PMC6580904.

From:
https://neurosurgerywiki.com/wiki/ - Neurosurgery Wiki

Permanent link:
https://neurosurgerywiki.com/wiki/doku.php?id=deltaadc

Last update: 2025/05/13 02:18

https://neurosurgerywiki.com/wiki/
https://neurosurgerywiki.com/wiki/doku.php?id=deltaadc

	deltaADC

