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Purpose: Radiation therapy (RT) affects the central nervous system manifesting in
neurological complications. The aim was to quantitatively assess early-delayed changes
in normal-appearingbrain tissue (NAT) ensuing RT using diffusion tensor imaging
(DTI). We hypothesize that there are diffuse changesin NAT with degradationin
structuralintegrity dueto radiation.
Methods: Twenty-five patients with cerebral tumor (17 men, 8 women, medianage60
years) participated in IRB approved clinical MRI studies.Temporal changesin NAT
werestudiedpre-RT, 3- and 6-weeksduringRT, and postRT at ten-, and19-weeksfrom
startof RT. RT doses rangedfrom 50 to 81Gy.
The DTI indicesof fractional anisotropy (FA), meandiffusivity <D>, eigen-diffusivities
parallel (λ ||) and perpendicular(λ⊥ ) to axonal fibers,of water diffusion werecalculatedon
a voxel-by-voxel basis from DTI. Normal brain tissue,excluding tumor and cerbero-
spinal-fluid was categorized into two volumes of interest, either ipsilateral or
contralateralto tumor hemisphere. Temporalchangesin DTI indiceswereexpressedas
percentages. For example,percent changein FA duringthird weekof RT is expressed as
= 100*[(FAt=3week – FAt=Pre-RT)/ FAt=Pre-RT].
Results: Thereweresignificant changesin DTI indicesafter completionof RT in both
theipsilateralandcontralateral NAT. PostRT at 19-weeks,therewas10%increasein λ ||,
15%increasein λ⊥ , 13%increasein <D>, and 13%decreasein FA. Theλ⊥ increasewas
1.5 times that of λ ||. Magnitude of change was higher in ipsilateral comparedto
contralateral, with ipsilateral changes assuming significance earlier. However,
contralateralchangestendedto approachthoseof ipsilateralat 19-weeks.
Conclusions: Significant and gradualincreasesin eigen-diffusivities indicatedegradation
of structural integrity. Changesin ipsilateral and contralateral hemispheres during and
post RT signify diffusebilateral structural degradation. Spatio-temporal radioresponses
notedhereinemphasizeminimizing doseto critical CNSstructuresandpathways.


