
Purpose. Granger Causality (GC) approaches have recently been
employed to estimate the directionality of the influence exerted by
a brain region on another. Despite the fact that fluctuations in the
BOLD signal at rest contain important information about the physi-
ologic al processes that underlie neurovascular coupling, so far asso-
ciations between brain signals have focused on central tendencies
(i.e. mean or median) and have modeled this compounded variability
as noise. A possible causative structure in the variability of brain
activity remains completely unexplored.

Methods and materials. In this contribution, we develop a theoret-
ical framework for simultaneous estimation of both in-mean and in-
variance causality in complex networks. We validate our approach in
synthetically–generated signals from complex networks of coupled
nonlinear Kuramoto oscillators and employ it on fMRI Human Con-
nectome Project (HCP) data in order to estimate of in-variance con-
nectome of the human brain.

Results. Fig. 1 shows ROC curves obtained for both in-mean and in-
variance causal network reconstruction in synthetic validation.
Applying the framework to in vivo data, structured and distinct in-
mean and in-variance causal connectomes emerge. Fig. 2 shows cir-
cular plots highlighting the top 1% connections belonging to the
matrices derived from HCP data.

Conclusion. Our results serve as proof of principle for demonstrat-
ing the relevance of targeted experimental investigation about the
origin of coupled fluctuations in variance in BOLD signals measured
using fMRI.
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Purpose. we predict SAR during MRI exam using a 7 T 1H 298 MHz
eight-channel degenerate birdcage coil1 combining SAR simulations
with subject-specific measured (RF) Bþ

1 maps.
Materials and Methods. We simulated the coil1 in CST MW Suite,

loaded by a model of human knee (Fig. 1, top). Bþ
1 was calculated

in an axial slice crossing the patella. The maximum local SAR for
an Axial ‘‘Zero” Time-of-Echo (ZTE) sequence ‘‘SILENT”2 was
calculated.

We acquired j Bþ
1;map j maps of an adult (female) knee with a

Bloch-Siegert sequence on 7 axial slices, centered on the same slice
of the simulation, on a GE MR950 7T human system. For each slice a
coefficient C, proportional to avgðj Bþ

1;map jÞ=Bþ
1;nominal, was used to scale

the SAR simulated3.
Results. Fig. 1 shows: bottom left, simulated Bþ

1 magnitude; bot-
tom center, local SAR for an input of 1 W per channel; bottom right,
simulated Bþ

1;nominal magnitude for a FA = 90� (length = 3.2 ms) sinc-
pulse in the slice previously chosen.

Fig. 2 shows the subject-specific measured j Bþ
1;map j for a FA = 90�

sinc-pulse. The predicted SAR obtained with scaled Bþ
1 maps are 0.50

W/kg (global) and 3.68 W/kg (maximum).
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Conclusions. we obtained a good agreement between simulated
and measured in vivo Bþ

1 maps, and we were able to calculate the
distribution of SAR exposure, a safety MRI parameter not available
in current exams, where only global SAR is provided, combining sim-
ulations and subject-specific measurements. Limits on global and
local SAR (20 W/kg) were met for this sequence [1–3].
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Purpose. The aim of this paper is to develop an operator indepen-
dent method for biological tumour volume (BTV) delineation from
Positron Emission Tomography (PET) images. BTV delineation is
challenging because of the low spatial resolution and high noise
level in PET images. In addition, BTV varies substantially depending
on the method used to segment. Manual delineation is widely-used,
but it is strongly user dependent.
Methods. The proposed method starts with the automatic identi-

fication of the PET slice with maximum Standardized Uptake
Value (SUV). Then, a user- independent mask is obtained by a
rough pre-segmentation step and it is used to perform the local
active contour segmentation on the next slices. When the pro-
posed method finds a slice where the mean SUV on the interior
of the delineation contour is greater or equal than the mean
SUV on the exterior of the delineation contour, the segmentation
is automatically stopped. The algorithm is evaluated on four data-
sets of synthetic lesions considering different ratios between
lesion and background radioactivity concentrations. In this way,
the actual lesion volumes are known and the segmentation algo-
rithm is evaluated under different contrast ratio scenarios. In addi-
tion, BTVs of 25 patient studies have been manually delineated
and compared to the proposed method in order to assess its appli-
cability in a clinical environment.
Results. In phantom experiments, dice similarity coefficient (DSC)

rate and true positive volume fraction (TPVF) rate greater than 90%
were observed in synthetic lesions with a diameter greater than
17 mm. In clinical cases, TPVF and DSC were 91.00 ± 7.33% and
85.98 ± 3.40%, respectively.
Conclusion. Our method produces accurate segmentation results

in phantom studies. In addition, it is feasible in clinical context
and shows good accuracy in realistic conditions, reducing any user
interaction.
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