
O
n-

lin
e

Ta
bl

e
1:

V
ol

um
et

ry
so

ft
w

ar
e

ve
rs

io
ns

,p
ar

am
et

er
s,

an
d

pr
oc

es
si

ng
ti

m
es

So
ft

w
ar

e
Sy

M
RI

Fr
ee

Su
rf

er
FS

L
SP

M
LS

T
IT

K-
SN

A
P

V
er

si
on

7.
2

RC
5.

3.
0

5.
0

12
1.2

.3
3.

2.
0

In
pu

t
se

qu
en

ce
s

sy
M

RI
se

qu
en

ce
M

PR
A

G
E

M
PR

A
G

E
M

PR
A

G
E

M
PR

A
G

E,
FL

A
IR

C
on

ve
nt

io
na

l2
D

FL
A

IR
,s

yn
th

et
ic

FL
A

IR
Pa

ra
m

et
er

s
N

on
e

A
ll,

M
PR

A
G

E,
3T

Le
si

on
fil

le
d

us
in

g
LS

T;
SI

EN
A

X
,a

B,
f0

.2
Le

si
on

fil
le

d
us

in
g

LS
T;

V
BM

12
,b

de
fa

ul
t

se
tt

in
gs

�
va

lu
e,

0.
3;

le
si

on
be

lie
fm

ap
G

M
–

M
ea

n
co

m
pu

ta
tio

na
lt

im
e

pe
r

pe
rs

on
an

d
ru

n
(m

in
)c

00
:16

18
7:

16
13

:15
12

:3
2

28
:18

–

M
ea

n
ed

iti
ng

tim
e

pe
rp

er
so

n
(m

in
)

N
on

e
18

N
on

ed
N

on
e

3
65

D
efi

ni
tio

n
of

th
e

tis
su

e
ty

pe
s

–
BV

�
Br

ai
n

Se
gm

en
ta

tio
n

w
ith

ou
t

V
en

tr
ic

le
s

�
Br

ai
n

St
em

;W
M

�
C

or
tic

al
W

M
�

Ri
gh

t
an

d
Le

ft
C

er
eb

el
lu

m
W

M
;I

C
V

�
es

tim
at

ed
to

ta
lI

C
V

N
on

-n
or

m
al

iz
ed

BV
,

W
M

,G
M

–
–

–

N
ot

e:
—

FS
L

in
di

ca
te

s
FM

RI
B

so
ft

w
ar

e
lib

ra
ry

;S
IE

N
A

X
,s

tr
uc

tu
ra

li
m

ag
e

ev
al

ua
tio

n,
us

in
g

no
rm

al
isa

tio
n,

of
at

ro
ph

y,
cr

os
s-

se
ct

io
na

l;
V

BM
,v

ox
el

-b
as

ed
m

or
ph

om
et

ry
;L

ST
,L

es
io

n
Se

gm
en

ta
tio

n
To

ol
bo

x.
a

ht
tp

:/
/f

sl
.fm

rib
.o

x.
ac

.u
k/

fs
l/

fs
lw

ik
i/

SI
EN

A
.

b
ht

tp
:/

/f
sl

.fm
rib

.o
x.

ac
.u

k/
fs

l/
fs

l-4
.1.

9/
fs

lv
bm

/i
nd

ex
.h

tm
l.

c
A

ll
so

ft
w

ar
e

w
as

ru
n

in
th

e
M

ac
64

-b
it

ve
rs

io
n

on
a

la
pt

op
(M

ac
Bo

ok
Pr

o,
3

G
H

z
In

te
lC

or
e

i7
,8

G
B

D
D

R
3

RA
M

;C
up

er
tin

o,
C

al
ifo

rn
ia

).
d

N
o

m
an

ua
le

di
tin

g,
bu

t
m

ul
tip

le
ru

ns
ne

ce
ss

ar
y

to
op

tim
iz

e
pa

ra
m

et
er

s.

AJNR Am J Neuroradiol ●:● ● 2016 www.ajnr.org E1



On-line Table 2: Repeatability of volumetric synthetic MRI measurements in patients with MS (n � 20) and controls (n � 20)a

Measurement 1
(mean) (SD)

Measurement 2
(mean) (SD)

Average Individual
Difference

Average Relative
Individual Difference CoV

BV controls 1231 (148) 1232 (147) 0.5 0.02% 0.25%
BV patients 1149 (145) 1148 (143) 1.3 0.1% 0.35%
GMV controls 719 (91) 713 (94) 6.7 0.5% 1.6%
GMV patients 674 (74) 676 (69) 1.8 0.3% 1.2%
WMV controls 469 (74) 474 (72) 5.0 0.5% 2.0%
WMV patients 420 (105) 418 (105) 2.4 0.6% 1.6%
NONV controls 43 (23) 45 (29) 2.0 2.3% 12%
NONV patients 55 (22) 54.1 (20.4) 0.7 1.4% 6.5%
ICV controls 1439 (173) 1438 (173) 0.8 0.03% 0.24%
ICV patients 1433 (158) 1430 (158) 2.7 0.2% 0.28%
BPF controls 85.7 (4.3) 85.8 (4.2) 0.05 0.03% 0.21%
BPF patients 80.4 (6.6) 80.5 (6.4) 0.04 0.06% 0.25%
GMF controls 50.1 (3.4) 49.6 (3.6) 0.4 0.4% 1.6%
GMF patients 47.3 (4.7) 47.5 (4.5) 0.2 0.5% 1.2%
WMF controls 32.7 (3.8) 33.1 (3.8) 0.4 0.6% 2.1%
WMF patients 29.3 (5.9) 29.2 (6.0) 0.1 0.4% 1.7%
NONF controls 2.9 (1.3) 3.0 (1.6) 0.13 2.2% 11%
NONF patients 3.8 (1.5) 3.8 (1.3) 0.06 1.6% 6.1%

Note:—GMV indicates gray matter volume; NONV, non-WM/GM/CSF volume; NONF, non-WM/GM/CSF fraction; WMV, white matter volume.
a Volumes are presented in milliliters, and tissue fractions, in percentages. Absolute average difference is given in milliliters for all tissue volumes and in percentage points for
all tissue fractions.

ON-LINE FIG 1. Artifacts in synthetic MR imaging. A, Chemical-shift displacement artifacts posteriorly in a FLAIR image. B, Gibbs phenomenon
along the midline structures in a T2WI. C, Sinusoidal intensity difference in the CSF in a PD-weighted image.

ON-LINE FIG 2. Distribution of differences in manual lesion segmentations in a 29-year-old female patient with MS with a lesion volume of 12.3
mL on conventional MR imaging and 12.7 mL on synthetic MR imaging. Images were obtained by using the longitudinal pipeline of the Lesion
Segmentation Toolbox 2.0.9.20
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