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Purpose: Studiesof neurocognitive dysfunctionafter radiation in animalssuggest that
vascularinjury playsa key role. We hypothesizedthatblood-brain-barrier (BBB)
disruption in normalappearing cerebral tissueof patientsearlyin thecourseof
fractionatedradiationtherapy (RT) is a biomarker for delayedneurocognitive dysfunction.
Methods:Tenpatientswith low-gradeglioma,or suprasellar lesionandunderwent3D
conformalcranialRT (28-33 fx of 1.8Gy) participatedin a prospectiveMRI study.
Dynamic-contrastenhanced (DEC) MRI wasacquired before,at week 3 andweek6
during thecourseof, andat 1, 6 and18 monthsafterthecompletion of RT. Using the
modified Toft model,thecontrasttransfer constant(K) from theintravascularspaceto
theextravascularextracellular spacewas estimated.A battery of standardized
neuropsychologicaltestswas performed at thesametimesasthepre- andpost-RT MRI.
Therelationshipbetween thetemporal changesin K andthedosimetricparameterswas
analyzedby a linearmixedmodel. Correlationsbetweenthechangesin K andearly
delayedchangesin theneurocognitvefunctionswereanalyzed by linearregression.
Results: TheK valuesincreased significantly in normalappearingtissueregionsthat
received>40 Gy at week 6 during RT (p<0.05),suggestingBBB opening. Theelevated
K valuesdecreasedgradually after RT. Thechangesin K bothduringand after RT were
significantlycorrelatedwith thedoses receivedat thetime but thesignificance decreased
from p = 0.0001at week 3 duringRT to 0.03at 6 monthsafterRT. Thechangesin K of
left frontallobeat week 3 duringRT weresignificantlynegativelycorrelatedwith the
changesin verballearningscoresat 6 monthsafterRT (p<0.02). Conclusion:Our data
suggestearlyBBB disruption could bea biomarkerfor delayedneurocognitve function
deterioration.
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