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Introduction

Non-demented aging brains are characterized by an antero-posterior gradient atrophy of grey [START_REF] Raz | Selective aging of the human cerebral cortex observed in vivo: differential vulnerability of the prefrontal gray matter[END_REF][2][3] and white matter (WM) [4][START_REF] Salat | Age-related alterations in white matter microstructure measured by diffusion tensor imaging[END_REF][START_REF] Sullivan | Selective age-related degradation of anterior callosal fiber bundles quantified in vivo with fiber tracking[END_REF] which correlates with an antero-posterior disruption of functional connectivity [START_REF] Andrews-Hanna | Disruption of large-scale brain systems in advanced aging[END_REF]. The frontal lobe exhibits a brain diffusion anisotropy related to age severe decline, explaining functions-problem solving, working memory and dual tasking issues as undesirable effects of advancing age. Conversely, aging brings no significant changes with age in the splenium of the corpus callosum. [START_REF] Kochunov | Relationship between white matter fractional anisotropy and other indices of cerebral health in normal aging: tract-based spatial statistics study of aging[END_REF] This heterochronicity and regional inhomogeneity of aging are thought to be related to the development of cerebral myelination [START_REF] Bartzokis | White matter structural integrity in healthy aging adults and patients with Alzheimer disease: a magnetic resonance imaging study[END_REF][START_REF] Bartzokis | Quantifying age-related myelin breakdown with MRI: novel therapeutic targets for preventing cognitive decline and Alzheimer's disease[END_REF][START_REF] Bartzokis | Age-related myelin breakdown: a developmental model of cognitive decline and Alzheimer's disease[END_REF]. Myelination of associative areas is thought to follow a quadratic (inverted U) trajectory with age, meaning that the latest myelinisated areas will decrease at first [START_REF] Kochunov | Relationship between white matter fractional anisotropy and other indices of cerebral health in normal aging: tract-based spatial statistics study of aging[END_REF].

These defects in WM microstructure are beyond detection with conventional structural MRI but they are within the scope of diffusion tensor imaging (DTI) quantification.

Much of the early research on the brain structures that carry language was motivated by the desire to understand the loss of language comprehension or production after stroke or other sources of brain injury. These studies of aphasia (the disruption of language after brain damage) had already by the late 19th century isolated the "language area" in the left cerebral hemisphere in righthanded (and most left-handed) individuals [START_REF] Goodglass | The changing relationship between anatomic and cognitive explanation in the neuropsychology of language[END_REF].

Within a broad perisylvian region, deficits in language production were shown to be associated with damage to the ventral inferior frontal cortex (vIFC; BA 44/45/47), which includes Broca's area, and deficits in language comprehension associated with damage to the posterior lateral temporal cortex (PLTC; BA 21/22/42), a part of which is commonly referred to as Wernicke's area. This early picture was completed by discovery of a white-matter tract, the arcuate fasciculus, connecting these two regions. Most recently, Catani and his colleagues found a separate, roundabout route that connects Broca's and Wernicke's areas via a region in the parietal lobe of the cortex, which Geschwind had already pointed out as an important language region already in the 1960s.

In this matter, we present these three components of the core sentence processing region in Fig. 1 according to Catani's representation [START_REF] Catani | Perisylvian language networks of the human brain[END_REF]. This knowledge shows that a part of the arcuate fasciculus has a frontal pathway, which could decrease with age like the entire frontal lobe. Furthermore, it has been shown that the arcuate fasciculus, and especially the left one, is one of the latest myelinated bundles of the brain. One could therefore expect that it would be among the first aeras to be damaged by aging [START_REF] Schmithorst | Correlation of white matter diffusivity and anisotropy with age during childhood and adolescence: a cross-sectional diffusion-tensor MR imaging study[END_REF].

However, spoken language comprehension typically does not show age-related declines [START_REF] Burke | Language and aging, in The handbook of aging and cognition[END_REF][START_REF] Caplan | Task-dependent and task-independent neurovascular responses to syntactic processing[END_REF].

Why, in spite of age-associated declines in sensory and cognitive function and microscopic changes in the CNS, in spite of the theorical vulnerability of the arcuate fasciculus, language function and especially comprehension typically remains well preserved in the normal aging?

We studied the myelinisation evolution of the arcuate fasciculus with age, compared with the well known anterior cingulum bundle and the splenium of the corpus callosum among groups of young and old healthy people to try to answer these questions.

Methods

DTI is a quantitative measure of brain water diffusion and provides information

regarding the directionality of the diffusion that can be used to determine fibers orientation. Because axonal membranes and myelin have been suggested to restrict water diffusion, diffusion in white matter is often strongly anisotropic and occurs maximally in the same orientation as white matter tracts do.

Consequently, anisotropic diffusion reflects the microstructural properties of the voxel, and decreased anisotropy is a common feature of axonal damage [START_REF] Deboy | High resolution diffusion tensor imaging of axonal damage in focal inflammatory and demyelinating lesions in rat spinal cord[END_REF].

Therefore, we can assume that the use of DTI will allow us to precisely describe the structure of the bundles all along their course and in regions of interest (ROIs).

Subjects

Sixty-one subjects were included in this study (34 men, 27 women) and divided into two groups:

-10 young adults (Gyoung), mean age 24,7 ± 3,26, 4M/6F.

-51 elderly adults, with moderate well-controlled arterial hypertensia, ageassociated memory impairment, no depression or dementia (non-pathologic cognitive tests) (Gold, mean age 68,1 ± 5,05, 30M/21F).

Young and old subjects were recruited from the local community. They had no previous history of neurological or psychiatric disorders, nor cerebrovascular disease. The study was approved by the Human Ethic Committee of Nancy and managed by the clinical investigation center (CIC) of the CHU of Nancy. Before signing a written consent, the basic design of the study is presented to all subjects, and they were informed they could withdraw at any time. Conventional MR images of all subjects were acquired and examined by an experienced neuroradiologist to exclude subjects presenting neuropathologies such as tumors, infarct, etc. Demographic and neuropsychological data are available on Table 1.

The results of the cognitive tests are in the range excepted to define a nondemented population of old people with age-associated memory impairment according to the literature [START_REF] Crook | Age'Äêassociated memory impairment: Proposed diagnostic criteria and measures of clinical change 'Äî report of a national institute of mental health work group[END_REF][START_REF] Derouesné | Empirical evaluation of the 'Cognitive Difficulties Scale' for assessment of memory complaints in general practice: A study of 1628 cognitively normal subjects aged 45-75 years[END_REF]. The groups were statistically different for age (Wilcoxon non-parametric test, p < 0.001). No statistical differences were observed between the groups for sex (Pearson's Chi squared test, p = 0.45).

MRI acquisition and post-processing

MRI data were acquired on a 1.5 T Signa Excite (GE Medical Systems, Milwaukee, WI) using a high-resolution 8-channel head coil. The diffusion weighted imaging was performed by using single shot spin-echo echo-planar imaging with the following parameters: TR/TE = 9600/72ms, NEX 1. Following the literature recommendations [START_REF] Jones | The effect of gradient sampling schemes on measures derived from diffusion tensor MRI: a Monte Carlo study[END_REF], we used diffusion gradients in 25 spatial directions. The b values used were 0s/mm2 and 1000 s/mm2. Images were acquired with a 128 × 128 matrix, which were reconstructed to 256×256 over a FOV of 240mm. The resulting voxel size was 0.94mm×0.94mm×5mm (number of slices=24, with no gap). The imaging sections were parallel to the anterior commissure-posterior commissure line (AC-PC). Head motions were minimized by the use of tightly padded clamps attached to the head coil.

Tractography data were analysed using TrackVis, an interactive environment for fiber tracking reconstruction, display and analysis developed at the Harvard Medical School Martinos Center for Biomedical Imaging at Massachusetts General Hospital (www. trackvis.org) [START_REF] Wang | Diffusion Toolkit : a software package for diffusion imaging data processing and tractography[END_REF].

Diffusion-registration tool was used for motion and eddy current corrections. FA was calculated according to the scheme proposed by Basser and collaborators [START_REF] Basser | Microstructural and physiological features of tissues elucidated by quantitative-diffusion-tensor MRI[END_REF]. Directionally encoded coloured maps were created from the FA values and the three vector elements [START_REF] Pajevic | Color schemes to represent the orientation of anisotropic tissues from diffusion tensor data: application to white matter fiber tract mapping in the human brain[END_REF]. The vector maps were assigned to red (x element, left-right), green (y, antero-posterior), and blue (z, supero-inferior) with a proportional intensity scale according to the FA (Fig. 2). ROIs were placed on these coloured maps. 

Anatomical landmarks and ROIs

One trained observer, with knowledge of the fiber pathways and with help of an experienced neuroanatomist and an atlas of white matter [START_REF] Oishi | MRI Atlas of Human White Matter[END_REF], placed the ROIs on the color maps, according to anatomical landmarks described below. To ensure a reproducibility of placement from subject to subject, precise anatomical landmarks easily to define on DTI colour maps whatever the subjects considered and located at proximity from the point of measure were used.

The size of each ROI was adjusted so as to cover the whole fasciculus. FA was measured for each ROI. Fiber tracking was performed with the fiber assignment by continuous tracking (FACT) algorithm [START_REF] Mori | Three-dimensional tracking of axonal projections in the brain by magnetic resonance imaging[END_REF] in TrackVis, to ensure the correct ROIs position. Tracking was done on all voxels included in the ROI, with a FA threshold of 0.1 and a threshold of prohibited angle of 0.85 (38•).

Five ROIs were defined: right and left anterior cingulum (on coronal section to mid-genu of the corpus callosum, Fig. 3A andB), right and left frontal part of the arcuate fasciculus (axial section through the intersection between the long segment and the anterior segment, Fig. 4 A and B), and mid-splenium (Fig. 5) 

Statistical analyses

We examined the group's effect for each ROI, with sex and level of education as cofactors and hemisphere as a within effect. Wilcoxon non-parametric test was used to make group-by-group comparison. Statistical significance, performed with R (R Development Core Team v2.15, 2012), was reached when p ≤ 0.05.

Results

Table 2. Results Data presented as mean ± S.D. 

Fractional anisotropy of the anterior cingulum

Mean FA values in Gyoung were of 0.46 ± 0.03 for the right cingulum and of 0.51± 0.02 for the left cingulum, and respectively of 0.39 ± 0.03 and 0.44 ± 0.03 in Gold (Table 2). These values are in the range expected for the cingulum, which presents a less coherent microstructure than the corpus callosum [4].

Wilcoxon non parametric test with hemisphere as within subjects factor demonstrated a significant difference in both Gyoung and Gold in mean FA values of the right hemisphere compared to the mean FA values of the left hemisphere for the anterior cingulum ROI (p < 0.004 in Gyoung and p < 0.001 in Gold).

Concerning the anterior cingulum, the analysis revealed that means FA values of Gold (0.39 ± 0.03 and 0.44 ± 0.03 respectively for right and left anterior cingulum ROIs) were significantly decreased compared to the mean FA value of Gyoung (p < 0.001 for both right and left) (Fig. 6).

These results are comparable to those of the literature [4,[START_REF] Kochunov | Relationship between white matter fractional anisotropy and other indices of cerebral health in normal aging: tract-based spatial statistics study of aging[END_REF][START_REF] Catheline | Distinctive alterations of the cingulum bundle during aging and Alzheimer's disease[END_REF].

Fractional anisotropy of the splenium of the corpus callosum

According to previous studies [4,[START_REF] Salat | Age-related alterations in white matter microstructure measured by diffusion tensor imaging[END_REF][START_REF] Abe | Normal aging in the central nervous system: quantitative MR diffusiontensor analysis[END_REF], mean FA value of the corpus callosum is around 0.9, because of its composition of large and heavily myelinisated commissural fibers.

The analysis revealed that mean FA value of Gold (0.9 ± 0.05) was statistically stable compared to mean FA value of Gyoung (0.91 ± 0.04), p = 0.345. These results are in the range expected for the splenium. [4-6]

Fractional anisotropy of the frontal part of the arcuate fasciculus

To our knowledge, no study analysed the FA of the anterior part of the arcuate fasciculus. The previous studies placed the ROIs on the mid-part of the arcuate fasciculus but the mean values of the right (0.58 ± 0.03) and left (0.61 ± 0.01) in

Gyoung are quite similar of those of the literature [4] (Table 2).

Wilcoxon test, with hemisphere as within subjects factor, demonstrated a significant difference in Gyoung in mean FA values of the right hemisphere compared to the mean FA values of the left hemisphere for the arcuate fasciculus ROI (p < 0.004). The same differences were observed in Gold (p < 0.001).

Considering FA values between groups, it only indicated a difference among groups for the right arcuate fasciculus ROI (p = 0.048, <0.05). Inversely, mean FA values of the left arcuate fasciculus were not statistically different in the two groups (p = 0.209) (Fig. 6). This demonstrates that the left arcuate fasciculus, one of the major white matter structures involved in language comprehension and production, is not affected in its microstructural composition during aging.

Discussion

The principal goal of this study is to suggest why, in spite of age-associated declines in sensory and cognitive function and microscopic changes in the CNS, in spite of the theorical vulnerability of the arcuate fasciculus, language function and especially comprehension, typically remains well preserved in the normal aging. As an attempt for suitable comprehension, we compared the effect of age of this fasciculus between Gold and Gyoung, and we compared these results to the anterior cingulum bundle structural values, which is known to be affect with age, where the splenium of the corpus callosum is not.

Lateralization

No matter what group, FA values are greater on the left anterior cingulum and the left arcuate fasciculus than on the right one, suggesting a higher degree of myelination and/or homogenous fibers orientation in these regions for leftdominant subjects, related to neither age nor pathology. This left-greater-than right asymmetry of anterior cingulum FA values in subjects has been initially observed in a study using ROI analysis in schizophrenia [START_REF] Kubicki | Cingulate fasciculus integrity disruption in schizophrenia: a magnetic resonance diffusion tensor imaging study[END_REF]. More recently, it has clearly been described in healthy people [START_REF] Concha | Diffusion tensor tractography of the limbic system[END_REF][START_REF] Gong | Asymmetry analysis of cingulum based on scale-invariant parameterization by diffusion tensor imaging[END_REF] and in global brain studies using voxel-based analysis of FA maps [START_REF] Park | White matter hemisphere asymmetries in healthy subjects and in schizophrenia: a diffusion tensor MRI study[END_REF][START_REF] Ardekani | Exploratory voxel-based analysis of diffusion indices and hemispheric asymmetry in normal aging[END_REF]. This could be explained by the fact that the rostral portion of the cingulum contains numerous fibers coming from the motor cingulate cortex [START_REF] Picard | Imaging the premotor areas[END_REF], the observed lateralization reflecting the motor preference of left-dominant hemisphere subjects of this study.

Effects of aging on the anterior cingulum and the splenium of the corpus callosum.

A significant decrease of FA values in the anterior part of the cingulum bundle in elderly subjects compared to young subjects was observed, while no significative difference was shown in the splenium of the corpus callosum. This result confirms previous studies showing a selective vulnerability of frontal white matter systems to normal aging, including the genu of the corpus callosum [4] [5, 6, 27]. Even if FA provides limited useful information for determining specific pathological processes at the cellular level, our results may reflect demyelination processes, which have been described in histological studies [START_REF] Peters | The effects of normal aging on myelin and nerve fibers: a review[END_REF].

From a functional point of view, the frontal white matter damages, and specifically the cingulum bundle injuries, closely follow the frontal grey matter atrophy observed during aging [START_REF] Raz | Selective aging of the human cerebral cortex observed in vivo: differential vulnerability of the prefrontal gray matter[END_REF]3,[START_REF] Good | A voxel-based morphometric study of aging in 465 normal adult human brains[END_REF]. It may probably represent part of the anatomical support of the cognitive decline in elderly people, characterized by executive function impairments [START_REF] O'sullivan | Evidence for cortical "disconnection" as a mechanism of agerelated cognitive decline[END_REF][START_REF] Charlton | White matter damage on diffusion tensor imaging correlates with age-related cognitive decline[END_REF][START_REF] Grieve | Cognitive aging, executive function, and fractional anisotropy: a diffusion tensor MR imaging study[END_REF].

Effects of aging on the arcuate fasciculus.

The main result of the present study reveals that the left arcuate fasciculus, one of the principal white matter structures involved in language comprehension and production, is not affected in its microstructural composition during aging. No significant decrease of FA values in the frontal part of the arcuate fasciculus in elderly compared to young subjects was observed. These results corroborate the clinical observations, and explain why spoken language comprehension typically does not show age-related declines [START_REF] Burke | Language and aging, in The handbook of aging and cognition[END_REF][START_REF] Caplan | Task-dependent and task-independent neurovascular responses to syntactic processing[END_REF].

In functional magnetic resonance imaging (fMRI) studies, it has been demonstrated that syntax is preserved in aging because of the functional recruitment of other brain regions, which successfully compensate for neural atrophy. This preservation was related to an increased activity in right hemisphere frontotemporal regions, associated with age-related atrophy in the left hemisphere frontotemporal network activated in the young [START_REF] Tyler | Preserving Syntactic Processing across the Adult Life Span: The Modulation of the Frontotemporal Language System in the Context of Age-Related Atrophy[END_REF][START_REF] Wingfield | Language and the aging brain: patterns of neural compensation revealed by functional brain imaging[END_REF]. It has been argued that preserved syntactic processing across the life span is due to the shift from a primarily left hemisphere frontotemporal system to a bilateral functional language network.

But, to our knowledge, all studies fail to explain if this right-hempisphere compensation is only due to the age-associated cognitive impairment (i.e functions-problem solving, working memory and dual tasking issues as undesirable effects of advancing age), or secondary to age-related decline of the arcuate fasciculus.

From our observation and the previous fMRI studies, we claim that righthemisphere participation in language production and comprehension in elderly people is due to compensate the age-related cognitive impairment.

The second interesting observation of this study is that we observed a significant difference among groups for the right arcuate fasciculus, reflecting the aging effects of this bundle. This result is not so surprising, knowing that studies found a significant FA increase in the right hemisphere with age, with a significant, but less pronounced, effect for left hemisphere [START_REF] Goldstein | Does the right hemisphere age more rapidly than the left[END_REF]. Many studies showed the role of the right arcuate fasciculus on left-damages secondary aphasia [START_REF] Zhang | Diffusion tensor imaging depicting damage to the arcuate fasciculus in patients with conduction aphasia: a study of the Wernicke&#8211;Geschwind model[END_REF][START_REF] Song | Diffusion tensor imaging and diffusion tensor imaging-fibre tractograph depict the mechanisms of Broca-like and Wernicke-like conduction aphasia[END_REF][START_REF] Goradia | Reorganization of the right arcuate fasciculus following left arcuate fasciculus resection in children with intractable epilepsy[END_REF], but there is poor knowledge about its physiological function. It has been proposed on fMRI studies that the right arcuate fasciculus is involved in processing of affective prosody [START_REF] Ethofer | Cerebral pathways in processing of affective prosody: a dynamic causal modeling study[END_REF][START_REF] Glasser | DTI tractography of the human brain's language pathways[END_REF]. In spoken language, information about the emotional state of the speaker can be expressed via propositional cues at the verbal level and via non-verbal means of communication by modulation of the speech melody (affective prosody).

Affective prosody is characterized by variations of suprasegmental language features, such as pitch, syllable duration, and voice quality [START_REF] Banse | Acoustic profiles in vocal emotion expression[END_REF]. Evidence obtained from lesion studies indicates a right-hemispheric superiority in processing of these features [START_REF] Ethofer | Cerebral pathways in processing of affective prosody: a dynamic causal modeling study[END_REF][START_REF] Borod | Emotional processing deficits in individuals with unilateral brain damage[END_REF]. This function seems to be impaired with aging.

So it might be interesting on future studies to evaluate the evolution of prosody with age, and to correlate it with imaging techniques, using more specific cognitive tests.

Methodological considerations

To discuss our findings, methodological issues deserve to be taken into consideration.

Concerning the subjects, we tried to gather the most representative population as possible: 70-year-old adults, with moderate well-controlled arterial hypertensia, age-associated memory impairment, no depression nor dementia. We included both right and left-handed, and we had an expected proportion of left-handed as the general population (15%). To have a homogeneous group to study the arcuate fasciculus, we excluded the volunteers with clearly right dominant hemisphere; eliminating those whith a higher right arcuate fasciculus FA was higher right. On Gyoung and Gold, both right and left-handed had higher FA values within the left hemisphere; this allowed us to postulate that the left hemisphere is dominant for each volunteer of these groups as demonstrated in previous studies [START_REF] Goodglass | The changing relationship between anatomic and cognitive explanation in the neuropsychology of language[END_REF][START_REF] Nucifora | Leftward asymmetry in relative fiber density of the arcuate fasciculus[END_REF].

The arcuate faciculus and the longitudinal superior fasciculus have long been considered synonymous in the human, and these names have been used

interchangeably. Recent works dealing with monkeys, raised a controversy about these bundles: they could be separate entities and the bundle responsible for language could be the superior longitudinal fasciculus and not the arcuate [START_REF] Schmahmann | Fiber Pathways of the Brain[END_REF]. However, to our knowledge, humans studies do not support this theory.

Concerning the technique, we developed anatomical well-defined boundary points within the arcuate fasciculus (separately identified in each individual, whatever his/her age) and compared the obtained results to well-known anterior cingulum and splenium bundles. Compared to the voxel-based technique which computes an analysis throughout the whole brain, this technique is more efficient since it presents a higher sensitivity. Indeed, the use of regions of interest manually placed, allow measures within the native space, without image transformation, whereas voxel-based method requires data normalization, introducing a loss of anatomical precision [START_REF] Snook | Voxel based versus region of interest analysis in diffusion tensor imaging of neurodevelopment[END_REF]. However, an a priori hypothesis concerning a few selected structures to be assessed is required.

ROIs drawn on DT images may suffer from low resolution. To avoid this issue, an anatomist and radiologist with 20 years of neuroimaging experience chose specific anatomical landmarks which were easily positioned either in young or in old healthy subjects on DT images, as described in the methods section. The high intra-rater reliability supports this affirmation.

Another major disadvantage of the single echo-planar imaging procedures typically used with diffusion-tensor imaging is the substantial susceptibility artefacts that result from the long echo times (>50ms). These artefacts arise particularly in the frontal base and temporal regions of the brain. However, the most useful methodological contribution of this work is to enable a sensitive quantitative description of focal abnormalities occurring along tracts in aging.

Conclusion

Our results support models of cognitive aging that tend to moderate the influence of aging on the cognitive functions. 
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Préface

  Le vieillissement cérébral normal est caractérisé par un gradient antéropostérieur d'atrophie de substance blanche et substance grise, touchant notamment les structures du lobe frontal, et entrainant des troubles cognitif mineurs appelés troubles cognitifs liés à l'âge. Le faisceau arqué, principal faisceau intervenant dans le langage, passe en partie dans ce lobe frontal. Or on constate que le langage, et notamment la compréhension, sont préservés au cours du vieillissement cérébral normal. S'agit-il d'une structure épargnée par le vieillissement cérébral, ou son atteinte reste-t-elle seulement infra clinique ? Au cours de ce travail, nous avons étudié ces structures cérébrales par fraction d'anisotropie, reflet de l'architecture cérébrale, pour apprécier l'évolution des faisceaux arqués au cours du vieillissement cérébral normal. Cette étude, présentée sous forme d'article et en anglais, a été soumise à publication au journal Neuroradiology.

Fig. 1 :

 1 Fig. 1: Tractography reconstruction of the arcuate fasciculus according to Catani's representation [13]. Broca's and Wernicke' territories are connected through direct and indirect pathways in the average brain. The direct pathway (long segment shown in red) runs medially and corresponds to classical descriptions of the arcuate fasciculus. The indirect pathway runs laterally and is composed of an anterior segment (green) connecting the inferior parietal cortex (Geschwind's territory) and Broca's territory and a posterior segment (yellow) connecting Geschwind's and Wernicke's territories.

Fig. 2 .

 2 Fig. 2. The figure shows an example of an axial FA image obtained with TrackVis in one subject of the Gold.

Fig. 3 AFig. 4 A

 34 Fig. 3 A and B: Description of anatomical landmarks. Left (A) and right (B) anterior cingulum ROI: slice passing through the mid-genu of the corpus callosum on the mid-sagittal plane.

Fig. 5 :

 5 Fig. 5 : Corpus callosum splenium midsagittal ROI.

Figure 6 .

 6 Figure 6. Measures of FA carried out in the two groups (Gyoung and Gold). An age-related alteration was observed on both right and left anterior cingulum (***p < 0.001), and for the right arcuate fasciculus (**p <0.05).

  But some questions still remain unanswered: what is the clinical function of the right arcuate fasciculus, and what are the clinical manifestations of the agerelated effects of this bundle?
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Table 1 .

 1 Sample characteristics.

Data presented as mean ± S.D. M : male, F : female. Education : 0 : no education, 1 : primary school, 2 : secondary school, 3 : university education. MMSE : Mini Mental State Examination. SAP and MAP : Systolic arterial pressure and Mean arterial Pressure

  It therefore contradicts cognitive and neuro-cognitive models of aging which attempt to identify universal factors underpinning general cognitive declines in old age.More specifically, our results demonstrate that the aging process has no proven effect of age on the microstructural composition of the left arcuate fasciculus. It therefore supports behavioural research demonstrating that language is preserved in old age.The more surprising result of this study is the significant effect of age on the right arcuate fasciculus, which opens on the question of the age-related effect on prosody.Le vieillissement cérébral normal est caractérisé par un gradient antéropostérieur d'atrophie de substance blanche et substance grise, touchant notamment les structures du lobe frontal, et entrainant des troubles cognitifs mineurs appelés troubles cognitifs liés à l'âge. Le faisceau arqué, principal faisceau intervenant dans le langage, passe en partie dans ce lobe frontal. Or on constate que le langage, et notamment la compréhension, sont préservés au cours du vieillissement cérébral normal. S'agit-il d'une structure épargnée par le vieillissement cérébral, ou son atteinte reste-t-elle seulement infra clinique ? Nous avons étudié ces structures cérébrales par fraction d'anisotropie, reflet de l'architecture cérébrale, pour apprécier l'évolution des faisceaux arqués au cours du vieillissement cérébral normal. Les résultats de cette étude permettent de conclure que le faisceau du langage de l'hémisphère dominant est épargné par les effets de l'âge, ce qui explique une bonne préservation du langage au cours du vieillissement, contrairement à celui de l'hémisphère mineur, et ce qui encourage à s'intéresser aux fonctions de ce dernier qui pourraient peut-être permettre de mieux comprendre certains troubles cognitifs liés à l'âge.Language evolution during normal aging on DiffusionTensor Imaging: Fractional anisotropy exploration of the arcuate fasciculus. : MÉDECINE SPÉCIALISÉE ANNÉE 2011-2012 MOTS CLEFS : Vieillissement normal, langage, faisceau arqué, diffusion, fraction d'anisotropie.
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