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MarHuTHo-pe3oHaHcHasA Tomorpadmsa (MPT) ABAETCHA BaKHbIM UHCTPYMEHTOM [/ HE MHBa3VBHOIO
N3y4yeHuss CcocTosiHua 6enoro BewecTBa in vivo: MPT He TOMbKO MNO3BOMSET BbIYUCAUTL PAS
napameTpoB, OTpaXxatoLMx ero MMKPOCTPYKTYPHbIE CBOMCTBA, HO Takke OLEHUTb 3TW napamMeTpsbl A5
MHAMBUAYaSIbHbIX TPAKTOB NPY NMOMOLUY NX PEKOHCTPYKUMK B 3D no gaHHbIM agndddy3noHHoin MPT. B
JaHHOM foknage O6yayT npeactaBneHbl TPpU  pas/MyHbIX MOAXO4Aa Ha OCHOBE JaHHbiX MPT,
ncnosb3yembiX A1 aHa/Im3a COCTOAHUS 6enoro Bellectsa. epBblili noaxon Obl1 NpeaiokKeH Hamu
AN MHOoronapamMeTpuUYecKkoro aHanmsa passBuTus 6enoro BeuwlectBa y aeteit (Kulikova et al, 2014;
http://link.springer.com/article/10.1007%2Fs00429-014-0881-y). OH OCHOBaH Ha pPacCTOSAHUN
MaxanaHobuca, BblMMCAAEMOro Mo 4YeTblipéM napametrpam MPT (BpemeHa penakcaumm T1 un T2,
KOo3hhnumMeHTbl NPOAOSILHOM 1 nonepeyHon andpddy3nmn), U No3BOMSIET OLEHUTL ObLLlee COCTOosiHMe
pa3BuTns 6en10ro BellecTsa. ITOT NOAX04 TakkKe MO3BOMSET OUEHUTb 3a[epXKy B pasBuUTUM Mexay
OTAEeNbHbIMM TpakTamy (pasBuTHEe KOTOPbIX NPOTeKaeT HeoAHOBPEMEHHO), noaTBepXaas ToT doaxT,
4yTO Hanbosee 3HaUUTE/bHbIE CTPYKTYPHbIE M3MEHEHUS B 6e/10M BeLLeCcTBe NPOUCXOAAT B NepBble ABa
roga >u3sHu. [aHHblii Nnoaxod MOXET OblTb MHTEPECEH AN BbISIBEHWS U U3YYEHUS NaTonoruni
pa3sutnss 6enoro BelwecTBa, a Takke ajantupoBaH s paboTbl C APYrMMU  BO3PaCTHbIMU
KaTeropusimu. BTOpoil noaxop, MeeT CBOei LieNblo NoslyvyeHne KONMYEeCTBEHHOM OLEeHKM cofepXaHus
MuenuHa B 6enom Belectse. OH OCHOBaH Ha O4HOBPEMEHHOM aHasn3e BpemeH penakcaumm T1n T2
N ny4lle KoppenvpyeT C rMcTo/IoNMYeCcKMMU UCCnefoBaHnsaMu, Yem TpaguLMoHHble napameTpbl MPT.
OcHOBHas naes noaxoga 3ak4vaeTcs B TOM, UTO cpefia B KaXA0M BOKCesle HEOLHOPOAHA N KaxXabIin
U3 e€ KOMMOHEHTOB, B TOM 4WC/le MWENUH, BHOCWUT CBOW BKNag B U3MeEpPSEMbIi CUrHaul. Takum
o6pa3om, 3Has BKIaL KaXXAON M3 KOMMOHEHT, MOXHO fydylle OLEHWUTb OTHOCUTE/NIbHOE COoAepXaHue
MuenuHa B 6enioM BewecTse. B oTiMume OT CyLECTBYHLMX aHaloTMyHbIX NOAX040B, METOo[,
npesiokeHHbIl B AoKNaje, UMeeT KOpOTKMe BPeMeHa CKaHMpoBaHMA U nocnegyowein o6paboTku,
NO3BO/IAA MPUMEHSATL €ro B K/IMHUKE W Hay4HbIX UccnefoBaHusax. TpeTuii Nnoaxos npegHasHadeH asis
aBTOMAaTUYECKOro pacrno3HaBaHWs BOJIOKOH nocsie ux 3D pekoHCTpyKuun. Pacrno3HaBaHWe BOSTOKOH
"BpyuHyto" npu nomoium ROI (regions of interest) TpebyeT 60MbLLIOIO BPEMEHN U OMbITa YE/10BEKA,
NPOU3BOASALLEro Takoli aHann3. ABToMaTuyeckoe pacrno3HaBaHne BOSIOKOH C UCNO/b30BaHMEM at/iaca
TPaKTOB MOXET YCKOpPUTb TakoW aHasiM3 u caenatb ero 6onee BocnponssogumbimM. B goknage éyger
pacckasaHo 06 yxe CyLecTBYWLWMX arnacax, Ux co3gaHuM v npuMeHeHun pns adaamsa MPT
napamMeTpoB No UHAMBUAYasIbHbIM TpakTam. MeTofpl, KOTopble 6yayT npeAcTas/neHbl B 3TOM goknaje,
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Magnetic Resonance Imaging (MRI) is a fundamental tool for noninvasive in vivo investigation of brain
white matter: it allows researchers not only to calculate several parameters reflecting white matter
microstructural properties but also to evaluate these parameters within individual white matter tracts
by their 3D reconstruction using diffusion MRI. In this report | will present three various approaches

that could be used to evaluate the state of white matter based on MRI data.

The first approach was suggested for multiparametric evaluation of white matter maturation in infants
(Kulikova et al, 2014; http://link.springer.com/article/10.1007%2Fs00429-014-0881-y). It is based on
Mahalanobis distance calculated from four MRI parameters: T1 and T2 relaxation times, longitudinal
and transverse diffusivities. This approach allows evaluating the global course of white matter
maturation and estimating the relative maturational delays between individual tracts with different
maturational dynamics. The obtained results confirmed that the most dramatic structural changes
within white matter should occur during the first two post-natal years. Similarly, this approach may be

adapted for investigating pathologies of white matter development and aging.

The second approach aims at quantitative evaluation of the brain myelin content. It is based on
simultaneous analysis of T1 and T2 relaxation times and it is thought to better correlate with
histological findings than conventional MRI approaches. The main idea of this approach is that within
each voxel the media is not homogeneous and each of its components, including myelin, makes its
own contribution to the measured MRI signal. Thus, knowing contributions of each component one
can also estimate the myelin content. Unlike existing methods, the presented method has short

acquisition and post-processing times adequate for practical applications.

The third approach is for automatic recognition of individual white matter tracts after 3D fiber
reconstruction. Manual approaches using ROIs (regions of interest) are extremely time-consuming
and strongly depend of expert knowledge and experience. Automatic recognition using clustering
techniques based on atlases of white matter tracts can fasten such analysis and make it more
reproducible. In this talk | will also tell about some existing atlases, the way they could be created and
applied.

All methods described in this report are also available with all necessary details in my PhD thesis

work: http://www.theses.fr/2015PA05T021
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