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Supplementary Material S1

Assessment of three different fit routines for R,* analysis

In magnitude images, the noise is distributed in a non-Gaussian manner. This is known as Rician
noise (1). At high signal levels the non-zero mean has a negligible effect on the average signal, but
near the noise level, a noise bias exists which needs to be taken into account when fitting R,*. We
explored three different fit routines: a truncated exponential fit (A), an exponential + constant fit (B)
and an exponential + Rician noise (C). In A, data points at or below the noise level were deselected
manually in a time-consuming process before fitting the remaining points to a single exponential. This
method is used most often in literature (2,3). In B, all data points were fit to a single exponential and a
constant factor (4,5). The downside of this method is that it introduces a bias to all points, including
high signal points and consequently may overestimate the relaxation rate. In C, all points were fit to a

single exponential with a Rician noise factor.

The Rician noise factor was modelled by the expectation value (Eg) of the Rice distribution (eq. 1),
which is subject to two parameters: y, the ‘true’ (in this case magnitude) value and o, a noise

parameter. |y and I, are modified Bessel functions of the first kind.
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To get the fit function for R,*, a single exponential is inserted in the place of y, yielding a function

(eq. 2) with three parameters: Sy, R,* and o:
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Supplementary figure

Figure S1. Bland-Altman plots between pairs of observers for the three methods.

50 50 50
.
25 25 25
. .
- g B
2 i, " .t s . 2 2 .
R e g E ofFneedelo o nl il LT
= . et . - £ = ..
< * < < -
25 -25- 25
.
50 50. 50.
36 100 200 300 400 36 100 200 300 400 36 100 200 300 400
Mean LICGANDON for observers 1 & 2 Mean LICGANDON for observers 1 & 3 Mean LICGANDON for observers 2 & 3
10, 10
10-
5 5 .
. 5 i . ) * .
N N~ | . T
A : .o . ..
£ e L Fws g £ - 'y A s St zo s ey e R N
. R : T
77777777777777777777 B S -
-5 . &5
. . 5 .
.
10 10
19.8 50 100 150 19.8 50 100 150 -10- )
19.8 50 100 150
Mean R, for observers 1 & 2 Mean R, for observers 1 & 3 Mean R, for observers 2 &3
100 1004 100
50 50- . 50
¥ w i
# . ’ 2 ' . ]
. H -
s % . s . o : .
£ D,,w, Y £ ol Y e £ 0
< o LR . N N < H * h . N <
. . . .
.............................. e e
0 PR s0] . " 50.
. .
. .
48.3 500 1000 1500 48.3 500 1000 1500 483 500 1000 1500
Mean R;* for observers 1 & 2 Mean R,* for observers 1 & 2 Mean R;* for observers 2 & 3

Fig. S1 shows Bland-Altman plots between observer 1 and 2 (left column), 1 and 3 (middle column) and 2 and 3 (right column) for
LICsanpon (top row), R, (middle row) and R,* (bottom row). The dotted vertical lines indicate the thresholds for diagnosing elevated LIC.



