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TOOLBOX OVERVIEW

In view of the increasing availability of MR imaging data for clinical investigations, we introduce MRTool, a comprehensive
collection of analysis tools in the form of a SPM1 2 toolbox.

USER INTERFACE

MRTool-T1T2: generation of a multimodal T1w/T2w ratio image _
from the intensity calibrated T1w and T2w images (1) e e | PROCESSING UNIT

Preprocessin B MRTool-brain (Brain Extraction)

° ° . o ° . Uti > Applications » MRTool-optbias (Optimized Bias Correction parameters )
o Specify 1st-level Review Tools AU > " MRTool-optnorm (Optimized Normalization)
ool-optbias: definition of the optimal set of input parameters — |
¢ Specify 2nd-level Estimate Edit Defaults . Fi >
Longitudina i i

> Preprocessing »

(regularization and FWHM) required during the bias correction of Som e |
. . — e - APPLICATION UNIT
structural MR images in SPM (2) e
MRTool-brain: automated generation of skull-stripped images

MRTool-optnorm: enhanced spatial registration and segmentation of

brains characterized by a marked ventricular enlargement and e e e

advanced atrophy (3)

MATLAB Batch System
Matlabbatch User Interface

* Menu and Toolbar

MRTool-T1T2 (1) MRTool-optbias (2)

T1-w (@ 1.5 Tesla) T1-w (@3 Tesla) T1-w (@7 Tesla)

T1-w Bias Field T1-w intensity distribution

: ; ¥ n
I I BEFORE 3 % ) , i LW .
i l P R T
., — | B AR | WL - J& B e
INTENSITY | [ ) 3 S W, - T G oS e
CALIBRATION | | H _ 255 , N o
— ' . .
0.6 |
! 4 {

BIAS

CORRECTION ESTIMATED

T1-w / T12-w BIAS FIELD
(optimal conf.)

CORRECTED

T2-w Bias Field

> : optimal configuration

. : . 30
1.05 0
50
? T2-w intensity distribution "
CORRECTION [ ‘ i | ‘ ' ) 80
i BEFORE

— Bl AR 90

INTENSITY | | ‘ |

0.95 | CALIBRATION | | {M{ WWHHH |

| __— HHWHHHHHA

10 1 10%'10210310%10° O 10 1 10'10210310%10° 0 10 1 10'10210310%10° 0

REGULARIZATION REGULARIZATION REGULARIZATION

Coefficient of Joint Variation

MRTool-optnorm (3)

v COARSE REGISTRATION ICMB152
T1-w (native space) T1-w Image T1-w (MNI space) Template

Image
Automatic Landmarks Identification parcellation
BIAS CORRECTION 10 l

Bias-corrected / , 5 Intensity distribution

= extraction
Image , -  » |5 Clustered
Subject Image

SMALL
VENTRICLES

RIGID-BODY REGISTRA TIONl ". ' Segmented tissue maps

S (GM.WM.CSF)
Rigidly aligned . .
gidly alg £ : \ ) 200 400 600 | 800 | 1000 :
Image y ! : aM WM | '
- a4 y = VA ' ! ! 1

CSF

MEDIUM
VENTRICLES

REGISTRATION

Skull-stripped ICBM152
image ' Template

6 Clustered
COARSE REGISTRATION S Template
/ \ Intensity distribution
\ 2 4

extraction
Coarsely > | L “
registered Image VT L PO, =

' =) Probability Maps (GM,WM,CSF)
NORMALIZATION ,
, » , : : 4 . | p 1
Normalized % AL ‘ | ™ | /
T 1 -W |mage I ' ntensity ' I ma‘.g c
parcellation

(a) Ganzetti et al. 2014 - Whole brain myelin mapping using T 1-and T2-weighted MR imaging data. Frontiers in Hurman Neuroscience

(b) Ganzetti et al. 2015 - Mapping pathological changes in brain structure by combining T 1-and T2-weighted MR imaging data. Neuroradiology

(c) Ganzettiet al. 2016 - Intensity inhomogeneity correction of structural MR images: A data-driven approach to define input algorithm parameters. Frontiers in Neuroinformatics
(d) Ganzetti et al. 2016 - Quantitative evaluation of intensity inhomogeneity correction methods for structural MR brain images. Neuroinformatics

(e) Ganzettiet al. 2018 - A Spatial Registration Toolbox for Structural MR Imaging of the Aging Brain. Neuroinformatics

R D Intensity
BRAIN EXTRACTION l lCOARSE

Automatic Landmarks Identification

LARGE
VENTRICLES

MRTool v1.4.3 www.nitrc.org/projects/ mrtool marco.ganzetti@kuleuven.be



