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P.Se 1 em enclosing » first dreft of the manuscript we ere submitting to Science
for publication, I want .to mention that ocur findings have powerful epplicstion

in enti-cancer technology. Malignant cells have marked alterations i{n the physical
structure of their protoplasm, To the best of my knowledge, it is gensrelly true
that all malignant cells have been marked by elevated cell potsssium velues end #{ 51/ ﬁ %fkﬂyﬁt«%
depressed Ca®* levels, I em very much interested in the potential of NMR spectro=- bt e

scopy for early non-destructive detection of internal malignancies. To the extent
thet our primery resesrch objectives will pormit, I will moke every effort myself /'74,(/7‘457/(‘, SUCCESS /
and through colleborators, to establish that all tumors can be recognized by their {,_(L

potessiua relexetion tizes or Hy0-proton spectra and procesd with the dovelop=ent
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intorna mors during the ¢
£ genesis should bring us very close to the to sradication of
Vot cbra.

[ Next article in the field of MRI by another person not published until 1973 Mison s
(P.C. Lauterbur, Nature 2042, 1973, 190-191) ]
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The interpolated image of the Minkoff scan and the first ever MRI scan of a live
human being (4:45 AM July 3, 1977).
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General Electric Healthcare MR950 7T Human Research MRI System
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Shift due to susceptibility differences is proportional to BO
Use of a T2* weighted SWI sequence at 7T to create magnitude and phase

images. Using the field-shift map:s maps can be created as a third
contrast to characterize brair
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Clinical impact of ultra high-field MRI in diagnosis
(PARKINSON - ALS — ALZHEIMER)
Pl Mirco Cosottini

REVIEW

Magnetic Resonance Imaging of the Substantia
Nigra in Parkinson’s Disease

Stéphane Lehéricy, MD, PhD,"#3%%% Michael A. Sharman, MD,"?%% Clarisse Longo Dos Santos, PhD, #3456
Raphaél Paquin, PhD,"?3*% and Cecile Gallea, PhD'?%4®

Field Technique Primary
Cases/controls  strength  (b-value/Number of directions)  measure Findings in SN

Volumetry
Adachi et al, 1999 . DWI (825/3) Volume Reduced
Oikawa et al, 2002 . PD/T2/STIR Volume No change
Minati et al, 2007 . IR-T1 Volume Reduced lateral
Menke et al, 2009 DESPOT1 Volume Reduced
Peran et al, 2010 vl Volume No change
Magnetization transfer
Eckert et al. 2004 . MTR Reduced
Tambasco et al, 2011 MTR Reduced
Relaxometry
Ordridge et al, 1994 R2' Increased
Michaeli et al, 2007 Tirho Increased
T2rho Reduced
Martin et al, 2008 R2’ Increased in lateral SNc

Peran et al, 2010 R2" Increased
Diffusion studies (b value, Nb directions)
Yoshikawa et al, 2004 . DTI (800, 6) MD
FA Reduced
Chan et al, 2007 § DTI (800, 12) ADC No change
FA Reduced
Valillancourt et al, 2009 DTI (1000, 27) FA Reduced
Menke et al, 2009 DTI (1000, 60) FA No change
Connectivity ~ Reduced (SN-Tha, SN-Pu)
Menke et al, 2010 DTI (1000, 60) MD No change
FA No change
Connectivity  Reduced volume of SN
Peran et al, 2010 DTI (1000, 30) MD No change
FA Reduced




Standard neuroimaging techniques fail in defining normal anatomy of SN and have
a marginal role in the diagnosis of PD

Imaging Degeneration of the Substantia Nigra in
Parkinson Disease with Inversion-Recovery
ORIGINAL .
researcH | MR Imaging
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SWAN UHF-MRI allowed to define a three layered organization of SN by
distinguishing pars compacta ventralis (SNcv) and dorsalis (SNcd) from pars
reticulata (SNr).
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MR Imaging of the Substantia Nigra at 7 T Enables Diagnosis of Parkinson Disease

Mirco Cosottini, MD, Daniela Frosini, MD, llaria Pesaresi, MD, Mauro Costagli, PhD, Laura Biagi, PhD, Roberto Ceravolo, MD, Ubaldo
Bonuccelli, MD, Michela Tosetti, PhD

From the IMAGO7 Foundation, Pisa, Italy (M. Cosottini, M. Costagli); Department of Translational Research and New Surgical and Medical
Technologies (M. Cosottini) and Neurology Unit, Department of Clinical and Experimental Medicine (D.F., R.C., U.B.), University of Pisa, Pisa, Italy;
Neuroradiology Unit, Department of Diagnostic and Interventional Radiology, Azienda Ospedaliero-Universitaria Pisana (AOUP), Pisa, Italy (I.P.); and
Stella Maris Scientific Institute, Pisa, Italy (L.B., M.T.).




ORIGINAL RESEARCH

BRAIN AJNR in press

Comparison of 3T and 7T Susceptibility-Weighted Angiography
of the Substantia Nigra in Diagnosing Parkinson Disease

M. Cosottini, D. Frosini, I. Pesaresi, G. Donatelli, P. Cecchi, M. Costagli, L. Biagi, R. Ceravolo, U. Bonuccelli, and M. Tosetti
o i@
RESULTS: Susceptibility-weighted angiography 7T MR imaging can diagnose Parkinson disease with a mean sensitivity of 93%, specificity
of 100%, and diagnostic accuracy of 96%. 3T MR imaging diagnosed Parkinson disease with a mean sensitivity of 79%, specificity of 94%, and
diagnostic accuracy of 86%. Intraobserver and interobserver agreement was excellent at 7T. At 3T, intraobserver agreement was excellent
for experts, and interobserver agreement ranged between good and excellent. The less expert reader obtained a diagnostic accuracy of
89% at 3T.




Multi-parametric MR imaging TARGETED on the brainstem

FSEIR, S.N. suppression FSEIR, W.M. suppression
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Parkinson disease: diagnostic role &
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Parkinson disease: pre-surgical direct targeting
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