Frontal lobe dysfunction correateswith microgructural alteration of cerebral whitematter in multiple sysem atrophy.
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I ntroduction:

Multiple systemn atrophy (M SA) isaneurodegenerative disease, which can cause autonomic dysfunction, parkinsonism and ataxia
Pathologicd hdlmark of MSA isglid cdl indusions, which are predominantly found in the cerebral and cerebdlar white matter. Recently,
severd dudies have reported that M SA patients dso complicate cognitive imparment [1]. However, the underling subgrates of cognitive
impairment remain to be ducidated. Here, we aimed to d ucidate the macro- and micro-gtructura dteration of brain and neurond
corrdaes of cognitiveimpairment in MSA patients by using voxd-based morphometry (VBM) and diffuson tensor imaging (DTI).
Methods

M SA was diagnosed according to dinicd diagnodtic criteria[2]. MSA patients and hedthy subjectswere evauated by using Mini-Mentd
State Examinaion (MMSE), Frontd assessment battery (FAB), word fluency test, the Wechder Adult Intdligence Scde-lll (WAISHIT)
letter number sequencing task, Wisconsin Card Sorting Test (WCST) and Trail Making Test (TMT) A and B. Diffuson tensor imaging
(DTI, 30 axis of Echo Planner Imaging, 3mm thickness) and 3 dimendond-T1 weighted imaging (sagittal image, 1mm thickness) were
obtained by usng 3.0T MRI (GE) from dl subjects. Sructura images were andyzed with VBM implemented in the FIMRIB Software
Library 4.1.5 (FSL). The ssgmented white and grey-metter images were compared between MSA patients and control subjects
Voxd-basad andysis of the fractiond anisotropy (FA) map was carried out using Tract-Based Spatid Satidtics (TBSS) andysis
implemented in FSL.. The mean FA skdeton wasthresholded a FA > 0.20. The areas where FA vaues were corrd ated with FAB score or
number of categories achieved in WCST were explored by using TBSS in MSA pdients. Here, age, gender and disease durdion were
trested as nuisance covariaes. The significance criterion was st at the threshol d-free duster-enhancement corrected P < 0.05.

Resaultsand Discussion:

Weenrdled 16 MSA patients (11 MSA-C and 5 MSA-P) and 10 control subjects. Scores of FAB, word fluency test and WCST were
sgnificantly lower and completion timeof TMT A and B were Sgnificantly longer in MSA patients compared with control subjects.
VBM andys s showed sgnificant grey and white metter atrophy which arelocdized in the braingtem and cerebdlumin MSA patients
(Fg.1. Blue and ydlow areas show atrophied white and grey meatter, respectively.). TBSS andyssidentified broad aress of white maiter
where FA vaues were Sgnificantly decreased in MSA patients, induding the cerebdlum, braingem, cerebra pedundles, internd capsules,
corpus calosum, cingulum and juxtacortica white matter (Fig.2. yellow and orange aress. Green areas show mean FA skeleton). Some of
identified aress were d so condstent with reported areasin previous DTI sudy [3]. Onthe other hand, FAB scoreswere corrd aed with FA
vauesin broad cerebrd white matter, including tempora |obes, corpus callosum, cingulum and juxtacortical white matter (Fig.3). Scores
of WCST were corrdlaed with FA vauesin pat of corpus calosum, cingulum and parigtd juxtacortica white metter (Fig.4).

Conduson:

Out resulits suggest thet there are locdized white and grey matter arophy aswell asmicrogtructurd dteration inthe broad white mater,
and thefronta |obe dysfunction corrdaeswith microsructurd dteration of cererd white matter in MSA patients.
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