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1. Avendo a disposizione tecniche di risonanza magnetica strutturale quali analisi effettuerebbe
su una patologia degenerativa? Con quali altri dati integrerebbe le informazioni della risonanza

magnetica?

2. Cos’e un software Open Source e in cosa si distingue dagli altri?
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ABSTRACT

Neurvimaging has made it possible to measure pathological brain changes associated with Alzhcimer's discase

{AD) in vivo. Over the past decade, these measures have been increasingly grated inlo imagi B of
AD by means of classification frameworks, offering promising tools for individualized diagnosis and g i

We reviewed ncurvimaging-based studies for AD and mild cognitive impairment dassification, selected after
online database searches in Google Scholar and PubMed (January, 1985-June, 2016). We calegorized Lhese

studies based on the following neurvimag lafitics (and sub-categorized based on features extracted as a
pust-processing step from these modalities): i) structural magnetic res ¢ imaging, | MRI] (lissue density,

cortical surface, and hippocampal measurements), it) fundionat MRI (funetional coherence of different brain
regions, and the streagth of the functional conneetivity), i) difusion leasor imaging (patterns alony the white
matler fibers). iv) (luorodeoxyglucose positron emission tomography (FDG-PET) (metabolic rate of aercbral
glucuse), and v) amyloid-PET (amyloid burden). The studies reviewed indicate that the cassification (rame-
works formulated on the basis of these features show § ise for individualized di is and prediction of
dinical progression. Finally, we provided a detailed acenunt of AD classification challenges and addressad soume
future rescarch direetivns.
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I.  Avendo a disposizione tecniche di risonanza magnetica diffusione quali analisi effettuerebbe su
una patologia degenerativa? Con quali altri dati integrerebbe le informazioni della risonanza
magnetica?

2. Cos'é Matlab e a cosa serve?
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Keywords: M of change in hipp pal vol derived from langimdinal MRI are 3 well-studied biomarker of dis-
Lonmtodingl anmalyss 2352 Progr in Alzheimer's d {AD) and are used tn clinical traals to track therag efficacy of di
Tl-weighted MRI H -k dinal MRI s B
e modifying ; IR chaqge : Sased on can be con-
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an Ve app h 1o qf fy disease prog in the hippocampal region: 1o train 3 deep leam-

mgm:work (called DeepAtrophy) 10 mfer temporal information from longitudinal scan pairs. The underlying
assumption 15 that by learning to denve time-related information from scan pairs, the network imphcitly leams
to detect progr changes that are related to agiag and d prog; Our rk is d using two
categorical logs functions: one that measures the network’s ability to correctly order two scans from the same
subject, input in arbitrary onder: and another that measures the ability to correctly infer the atio of inter-scan
intervals between two pairs of same-subject input scans, When applied to loagitudinal MRI scan pairs from sub-
jects unseen during training, DeepAtrophy achieves greater accuracy in scan temporal ordering and interscan
interval inference tasks than ALOHA (88 5% vs. 75.59% and 81.1% vs. 75.0%, respectively) A scalar measure

of time-related change in a subject level d i from DeepAtrophy is then ined asa b ker of di

progression in the context of AD clinical trials. We find that this measure perfarms on par with ALOHA in discrim-
g groups of individuals at different stages of the AD continuum. Overall, our results suggest that using deep
& to tnfer temporal information from longitudinal MRI of the hipy pal region has good potential asa

biomarker of d progr and hints that combining this approach with 1 defc based

morphometry algorithms may lead to improved biomarkers in the future.
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I. Avendo a disposizione tecniche di risonanza magnetica funzionale fMRI quali analisi
effettuerebbe su una patologia degenerativa? Con quali altri dati integrerebbe le informazioni
della risonanza magnetica?

2. Cos’e R ea cosa servel!

3. Si traduca I'abstract dell’articolo sottostante
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Abstract

Resting-state fMRI (rs-fMRI) detects functional connectivity (FC) abnormalities that
occur in the brains of patients with Alzheimer's disease (AD) and mild cognitive
impairment (MCI). FC of the default mode network (DMN) is commonly impaired in
AD and MCI. We conducted a systematic review aimed at determining the diagnostic
power of rs-fMRI to identify FC abnormalities in the DMN of patients with AD or
MCI compared with healthy controls (HCs) using machine learning (ML) methods.
Multimodal support vector machine (SVM] algorithm was the commonest form of ML
method utilized. Multiple kermnel approach can be utilized to aid in the classification
by incorporating various discriminating features, such as FC graphs based on “nodes”
and ~edges” together with structural MRI-based regional cortical thickness and gray
matter volume. Other multimodal features include neurcpsychiatric testing scores,
DTl features, and regional cerebral blood flow. Among AD patients, the posterior cin-
gulate cortex (PCC)/Precuneus was noted to be a highly affected hub of the DMN
that demonstrated overall reduced FC. Whereas reduced DMN FC between the PCC
and anterior cingulate cortex (ACC) was observed in MCl patients. Evidence indicates
that the nodes of the DMN can offer moderate to high diagnostic power to distin-
guish AD and MCI patients. Nevertheless, various concems over the homogeneity of
data based on patient selection, scanner effects, and the variable usage of classifiers
and algorithms pose a challenge for ML-based image interpretation of rs-fMRI
datasets to become a mainstream option for diagnosing AD and predicting the con-
version of HC/MCI to AD.






