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Advances  in  neuroimaging  pipelines  now  allow  us to infer  subject-specific  large-scale  brain  networks.
Sophisticated  computer  models  allow  the prediction  of brain  dynamics  based  on  these  networks.
Here  we  review  the  use  of  neuroimaging  informed  computer  models  in  the  context  of  epilepsy.
We  suggest  that  computational  models  can  be used  as  a tool  to predict  optimal  strategies  for  stimulation  and surgical  intervention  patient-specifically.
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a  b  s  t  r  a  c  t

Epilepsy  is  a neurological  condition  characterised  by the recurrence  of seizures.  During  seizures  multiple
brain  areas  can behave  abnormally.  Rather  than considering  each  abnormal  area  in isolation,  one  can
consider  them  as  an interconnected  functional  ‘network’.  Recently,  there  has  been  a shift  in  emphasis
to  consider  epilepsy  as  a  disorder  involving  more  widespread  functional  brain  networks  than  perhaps
was  previously  thought.  The  basis  for these  functional  networks  is proposed  to be  the  static  structural
brain  network  established  through  the  connectivity  of  the  white  matter.  Additionally,  it has  also  been
iffusion weighted imaging
omputational model
onnectome
etwork
ynamics
pilepsy

argued  that  time  varying  aspects  of epilepsy  are of crucial  importance  and as  such computational  models
of  these  dynamical  properties  have  recently  advanced.  We  describe  how  dynamic  computer  models  can
be combined  with  static  human  in vivo  connectivity  obtained  through  diffusion  weighted  magnetic  reso-
nance  imaging.  We predict  that  in  future  the  use  of  these  two methods  in concert  will  lead  to  predictions
for  optimal  surgery  and  brain  stimulation  sites  for epilepsy  and  other  neurological  disorders.

©  2014  Elsevier  B.V.  All  rights  reserved.
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. Introduction
is the relationship of why  this association exists and how we
It has long been known that alterations to brain structures
an be strongly associated with abnormal brain function such
s epileptic seizures. What is less well understood however
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can use it to aid treatment. Advances in diffusion weighted
magnetic resonance imaging (DW-MRI) allow us to now infer
subject specific brain connectivity in vivo. Meanwhile, advances
in computer modelling allow us to make predictions of brain

function which are constrained by the aforementioned con-
nectivity. In this article we review existing studies which use
human brain connectivity to constrain a model of predictive
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nected to that node, are connected to each other (Rubinov and
Sporns, 2010; Kaiser, 2011). Furthermore, a small-world network
(Watts and Strogatz, 1998) can be defined having a higher clus-
tering coefficient but a comparable all-pairs shortest path length
2 P.N. Taylor et al. / Journal of Neu

alue. We  suggest likely research avenues in the context of
pilepsy.

Using DW-MRI it has been shown that in patients with epilepsy
here are differences in anatomical brain connectivity when com-
ared to nonepileptic controls (Bonilha et al., 2012). One key
ssumption of these measured brain networks is that large scale
natomical brain connections do not change rapidly over time (on
he order of seconds/milliseconds), but rather over the course of
everal years (Lim et al., 2013).

Although large scale anatomical brain connectivity is not
hought to vary much at rapid timescales of around a second, neural
ctivity certainly does. Electroencephalographic (EEG) recordings
f brain activity show oscillations which are clearly associated with
ertain normal and abnormal brain states. For example, delta oscil-
ations of around 2 Hz are present during sleep and 3 Hz spike-wave
scillations are detectable during many types of epileptic seizures.
nother way of measuring brain activity, which varies on the order
f seconds, is to use functional magnetic resonance imaging (fMRI).
MRI measures the blood oxygenation level in the brain which is
hought to be related, to some extent, to neural activity (Logothetis
t al., 2001). This has also been shown to be associated with specific
ypes of human activity such as eyes closed resting state (Fox et al.,
005) and epileptic seizures (Moeller et al., 2010).

At rapid timescales, sophisticated nonlinear computational
odels of oscillatory brain activity (as seen in healthy subjects

s well as patients) have been developed (Lytton, 2008). These
odels have suggested possible mechanisms to explain transi-

ions to seizure states, through the incorporation of macroscopic
evel excitatory & inhibitory variables (Baier et al., 2012). Variables
nd parameters are the key components of a computational model
nd a notable advance is our ability to now use subject-specific
onnectivity data to constrain model parameters. An important dis-
inction should be made between parameters (which do not change

 or change very slowly, e.g. over hours, days, years) and variables
which vary rapidly, e.g. seconds, milliseconds) in these models.

Computational models enable the prediction of time varying
ctivity, given sets of parameters, and are an ideal tool to investigate
ow brain connectivity relates to brain dynamics (and ultimately
rain function) (Deco et al., 2013; Honey et al., 2010, 2007). How-
ver, several questions remain to be addressed in the context of
pilepsy. Specifically, how do the changes in epileptic patient’s
onnectivity relate to their likelihood of transiting to seizure oscil-
ations? How does surgical outcome depend on the network? What
s the best spatial location to place a stimulating electrode for
eizure abatement? The answers to these questions are likely not

 direct consequence of the connectivity parameters, but rather
 combination of connectivity and inherent nonlinear brain pro-
esses. In this article we review the current state of DW-MRI
nformed models of human brain activity and suggest how they
ould be used to make better predictions for epilepsy treatment.

e limit ourselves to macroscopic level connectivity as obtained
y DW-MRI due to the high availability of data at this spatial scale
nd the difficulties in obtaining data with more detailed higher res-
lutions in vivo. Nonetheless, it should be noted that many of the
rinciples described here can be applied at the meso- and micro-
copic scale.

. Structural brain connectivity alterations in epilepsy

If epilepsy is to be considered a disorder of abnormal brain net-
ork(s) then one should carefully consider what constitutes the

etwork components, specifically the nodes and the edges which
onnect them (Kramer and Cash, 2012; Richardson, 2012; Engel
t al., 2013). Brain networks can be observed at the local level
f connections between neurons or populations of neurons – the
nce Methods 236 (2014) 51–57

micro-connectome – or at the level of connections between brain
regions – the macro-connectome (Van Essen, 2013). However, bio-
logical mechanisms at the macro-level are less well understood
(Stanley et al., 2013).

One technique for network definition is by utilising magnetic
resonance imaging (MRI) and Diffusion-Weighted MRI  (DW-MRI)
data. In this technique the static image of the subject’s brain is
divided into parcellated regions of interest (ROI) corresponding to a
predefined atlas. Several pre-defined atlases exist at various levels
of detail. For example the AAL atlas (Tzourio-Mazoyer et al., 2002)
has 90 regions of interest, whilst the atlas described by Hagmann
et al. (2008) has multiple levels of resolution including up to around
1000 ROI. An example parcellation scheme is shown in the upper
left of Fig. 2 (adapted from Daducci et al. (2012)). Regions of interest
assigned using the atlas matching algorithm are typically defined
as the ‘nodes’ in the network.

To assess structural connections between each ROI, a tractog-
raphy algorithm infers macroscopic tracts which pass through
multiple continuous voxels (Parker et al., 2003; Wedeen et al.,
2008). When the parcellated cortical and subcortical structures
are combined with the inferred tracts one can infer the presence
of a connection between two  ROIs if there is a tract begin-
ning/terminating in the voxels contained in the corresponding ROI.
This approach gives a macroscopic large-scale whole brain network
– a ‘connectome’ – which is essentially a static, time invariant rep-
resentation of the subject’s brain connectivity. A popular example
of this workflow/pipeline is summarised by Daducci et al. (2012).
The output of this workflow is a subject-specific brain connectivity
network. In more formal terms, this network can be defined as a
graph represented by an adjacency matrix, whereby nodes (ROI)
are represented in each axis and the connection between them is
specified as entries in the matrix. Since the ordering of the nodes is
the same on both axes, self-connections are therefore represented
on the diagonal. An example abstract network to demonstrate this
is shown in Fig. 1. Notice how the matrix is symmetric since the
connections in the graph are undirected. This is also the case when
inferring connections using DW-MRI since it is not possible to
infer the directionality of the tracts and is therefore a drawback of
this approach (Jbabdi and Johansen-Berg, 2011) in contrast to, for
example, tract tracing through injected dyes in post mortem studies
(Felleman and Van Essen, 1991; Stephan et al., 2001).

Various studies have applied graph theory analysis to these
brain networks, both in controls and in patients with epilepsy
(Chiang and Haneef, 2014). Graph theory is a formal way of inves-
tigating networks (graphs) and can elucidate various properties of
the graph. For example, the clustering coefficient measures how
well neighbours of a node, that means nodes that are directly con-
Fig. 1. Example of a network (left) and its corresponding adjacency matrix
(right). The network is undirected, meaning all connections are bidirectional and
unweighted, meaning connections are indicated in binary form representing the
presence or absence of a connection.
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or characteristic path length) than a randomly organised network.
he characteristic path length measures how many connections
ave to be crossed on average to go from one node to another node

n the network. Global efficiency is an alternative measure which
ses the inverse of the shortest path lengths (Latora and Marchiori,
001) so that shorter paths result in higher global efficiency. Excel-

ent reviews of these graph metrics can be found in (Rubinov and
porns, 2010) and (Kaiser, 2011).

In patients with temporal lobe epilepsy (TLE) who  experience
ocal seizures several differences have been shown using graph the-
retic measures. Specifically, in the limbic subnetwork there was

 decreased fiber density, but an increased clustering coefficient
n the superior temporal and thalamic structures, amongst others
Bonilha et al., 2012). This was accompanied by decreased a clus-
ering coefficient in the ipsilateral hippocampus. In a further study
y the same group, similar techniques were applied to TLE patients
ategorised according to the success of their surgery (Bonilha et al.,
013). For patients who were not seizure free after surgery, the
emporal lobe subnetwork exhibited a decrease in small world-
ess, compared to those who become seizure-free. A separate study

ncorporated whole-brain connectivity (as opposed to only limbic
tructures in the aforementioned studies) and found that global
etwork efficiency was decreased in patients with left TLE (de Salvo
t al., 2014). Other studies, using cortical thickness correlation, as
pposed to tractography, have shown alterations in the entorhinal
ortex (Bernhardt et al., 2008) and an increase in global clustering
Bernhardt et al., 2011) in patients with TLE. In patients with gen-
ralised seizures there are somewhat fewer studies. For childhood
bsence epilepsy, a decrease in global efficiency was  found, rela-
ive to control subjects (Xue et al., 2014). Abnormal subnetworks
nvolving the thalamus were also identified in that study. Further-

ore Zhang et al. (2011) showed a decrease in small-worldness in
atients with idiopathic generalised epilepsy (IGE).

In addition to considering structural brain networks, one can
lso consider functional networks. Functional connectivity is per-
aps an unfortunate term as an anatomical connection is not
ecessarily present (Rubinov and Sporns, 2010). Rather, the term
efers to correlations in time variant properties (i.e. variables),
uch as blood oxygen level dependent (BOLD) signals measured
y fMRI. Nonetheless, findings are, to some extent, in agreement
ith those for structural networks. For example, Moeller et al.

2010) demonstrated increased thalamic activity during childhood
bsence seizures.

Whilst the results of Moeller et al. (2010) and Xue et al. (2014)
re compatible and show converging functional and structural evi-
ence towards thalamic involvement, the interpretation of findings
rom other studies is more difficult. McGill et al. (2012) showed
bnormalities in resting state functional connectivity in patients
ith IGE. The extent of change was correlated with the duration for
hich the patient has had epilepsy. Another study of patients with

GE showed that the structural connectivity and resting state func-
ional connectivity became less similar with the duration that the
atient has had epilepsy (Zhang et al., 2011). The authors termed
his a ‘decoupling’ of the resting state functional connectivity from
he structural connectivity. The reasons for the structure-function
ecoupling are not known however.

Although several differences have been reported in patient
tructural connectivity in the above studies there are some key
ssues with these results. First and foremost, it is not under-
tood how these changes actually relate to the epileptic condition.

hether they are a cause or an effect of seizures remains largely
nknown. Longitudinal studies that yield connectivity measures

efore disease onset, for at-risk subjects or for large cohorts of yet
ealthy subjects, could help to clarify this question. Secondly, it

s not fully understood how the changes in structural connectiv-
ty give rise to changes in functional connectivity (if at all). For
nce Methods 236 (2014) 51–57 53

example, some features that affect structural connectivity, such
as changes in the degree of myelination or fiber tract curvature,
might not affect the synaptic organisation that affects functional
coupling between brain regions. Third, many of the alterations that
have been found were already known to be abnormal in patients.
For example, it has long been known that patients with TLE have
damage to the thalamus and hippocampus (Pitkänen et al., 1998;
Bernasconi et al., 2004; Meade et al., 2008; DeCarli et al., 1998;
Keller and Roberts, 2008). Thus it is reasonable to suggest the find-
ings of Bonilha et al. (2012) and de Salvo et al. (2014) are related to
such damage. Another example of this is the findings of (Xue et al.,
2014) who found abnormal thalamic subnetworks. This is not nec-
essarily surprising considering the wealth of experimental work
implicating thalamic involvement in generalised seizures (Gloor,
1968; Meeren et al., 2002). In this light the usefulness of applying
solely graph theoretic metrics has yet to be fully realised. However,
we note that while population-level connectivity results agree with
previous studies, connectivity information might be more infor-
mative for the assessment of diagnosis and treatment in individual
patients.

How (ab)normal brain structure impacts brain function both
during resting state and during the seizure state is poorly under-
stood. While graph theoretic measures may  have helped to discover
specific network changes, it is still not known why  and how these
changes are related to the epileptic condition. Computational mod-
elling could serve to bridge this gap by providing mechanistic
insight linking network structure with brain activity patterns.

3. Computational modelling

One method of investigating the link between brain structure
and function is through the use of computational models (Migliore
et al., 2003; Leon et al., 2013; Woodman et al., 2014). Computer
models in this context take the form of differential equations (see
e.g. Deco et al. (2008) for review). These equations describe some
property which changes over time, for example the firing rate of a
population of neurons (Wilson and Cowan, 1972), the blood oxy-
genation level (Friston et al., 2003), or the phase in an oscillation
(Breakspear et al., 2010). Often a simple set of equations with
only two  variables is used to describe the temporal evolution at
a specific brain region (node) with other pairs of variables con-
nected according to a DW-MRI inferred connectivity matrix. This
matrix is therefore directly incorporated into the equations and
consequently influences the dynamics. Essentially there is a pair
of variables at each node and nodes are connected according to
the connectivity matrix. This is summarised in Fig. 2. By simu-
lating time-varying properties, computer models can therefore be
used to predict functional aspects of the brain such as functional
connectivity and time-series.

By incorporating DW-MRI data in a nonlinear computer model,
Honey et al. (2009) demonstrated a prediction of resting state
functional connectivity emerging from the network level effect
of indirect connections. This was done by simulating the model
and taking the correlations between the model variables to obtain
a simulated functional connectivity. Indeed, various papers have
showed similar findings that the functional network can be
predicted from the structural network through the use of a com-
putational model. Ghosh et al. (2008) and Deco et al. (2009)
highlighted the importance of noise and time delays in the model
at this large spatial scale in predicting functional correlations at
low frequencies. The relationship between structural and func-

tional connectivity is strong at ultraslow timescales (e.g. 0.1 Hz)
for long sampling periods such as the default mode resting state
network (RSN) measured by fMRI. For example, Honey et al. (2009)
showed a correlation of up to 0.82 between structural connections
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Fig. 2. Typical workflow for connectome based model simulations. The raw subject data obtained from MRI (upper left panel) is processed to form a structural connectivity
network matrix which is then incorporated into a set of differential equations (lower left panel) which represent brain dynamics in multiple brain areas including the left
and  right hemispheres (LH, RH). These equations are then solved numerically, producing model output (lower right panel) which can be compared directly with patient data
(
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upper  right panel).

mage modified from Daducci et al. (2012) and Taylor et al. (2013a,b).

nd functional correlations between ROI. In addition to oscillations
t ultraslow frequencies however, computational models which
ave been used as predictors of the RSN have also shown faster fluc-
uations on shorter timescales (Ghosh et al., 2008). The relationship
etween structural connectivity and functional correlation at any
imescale is highly nontrivial. However, computer models offer an
xciting opportunity to explore this.

The approach of incorporating anatomical brain connectivity
nto a computer model is a relatively recent one, however it could
ee rapid growth in coming years (Kaiser, 2013). Indeed, research
uestions have already been addressed in the context of brain

esions (Alstott et al., 2009; Cabral et al., 2012), schizophrenia
Cabral et al., 2012; Raj et al., 2012), dementia (Raj et al., 2012),
nd epilepsy (Yan and Li, 2013; Taylor et al., 2013b).

Epilepsy modelling is one field which could see the most growth
n coming years when one considers the known anatomical differ-
nces (e.g. (Xue et al., 2014; Zhang et al., 2011)) and the observed
unctional differences (e.g. (McGill et al., 2012; Moeller et al., 2010))
n patients (see section 2 for further information). Computational
odelling could be the key to advancing our understanding of the
ink between the abnormalities in structure and function. A partic-
larly interesting case is that of absence seizures. Absence seizures
ave a distinct electrographic manifestation (the spike and wave
discharge, usually more prominent in frontal areas) and sudden
onset & offset (see, e.g., Fig. 2 and Baier et al. (2012) for examples).
Importantly the patient is often not moving whilst seizing so high
quality recordings can be obtained. The seizure recordings have
been described as stereotypic (i.e. patient-specific), with a domi-
nance in frontal areas. By incorporating DW-MRI data, two recent
large scale models of absence seizures have suggested that these
factors can be explained by the patient connectivity (Yan and Li,
2013; Taylor et al., 2013b). Specifically, Yan and Li (2013) showed
that the nodes with the highest degree of centrality (‘frontal hubs’)
correspond with global synchronisation with frontal origin as is
reported clinically (Pavone and Niedermeyer, 2000).

There are many other models of epilepsy into which the con-
nectivity data can be ‘plugged-in’. For example, the model of Terry
et al. (2012) and Benjamin et al. (2012), which is based on a bistable
system (Kalitzin et al., 2010; Lopes Da Silva et al., 2003), was used to
demonstrate how patient-derived network structure can influence
the time it takes to transit from one (healthy) state to another (seiz-
ing) state. In that model, Benjamin et al. (2012) showed that when

using patient derived connectivity in the model, simulated seizures
occur more often than when nonepileptic control connectivity is
used. The full reasons for this remain to be elucidated however.
Alternatively, rule-based models have been shown to exhibit varied
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preading dynamics which strongly depend on network connec-
ivity (Kaiser et al., 2007; Goodfellow et al., 2012). Indeed, there is
lso a plethora of other models of epileptic activity which could be
hosen specific to the patient’s disorder (Suffczynski et al., 2004;

endling et al., 2002; Breakspear et al., 2006; Taylor and Baier,
011; Goodfellow et al., 2011; Wang et al., 2012; Taylor et al.,
013a; Jirsa et al., 2014). The key difference is that the connectivity
f these models should be derived from human epileptic subjects.

One potential difficulty for this approach, certainly in the con-
ext of epilepsy is the intrinsic differences between nodes which
annot be captured by MRI  alone. For example, it is widely accepted
hat the thalamus plays a key role in absence epilepsy (Avoli, 2012).
ndeed, it has been suggested that the thalamocortical loop acts as a
system’ which, in the case of absence seizure patients, is abnormal
nd leads to seizures (Avanzini et al., 2012). The thalamus is inher-
ntly different to the cortex in terms of its intrinsic properties (e.g.
euron types, local connectivity) and a major challenge for a com-
utational model is to capture this successfully. There is however,

 large body of experimental work detailing these aspects, particu-
arly in the thalamus (Pinault and O’Brien, 2005) and computational

odels of thalamocortical interactions in agreement have already
een developed (Robinson et al., 2002). The next step would be
o extend this using heterogeneous patient derived connectivity
nstead of using homogeneous connectivity as in (Robinson et al.,
002). This approach should also be used for other ‘system’ epilep-
ies (Avanzini et al., 2012).

. Applications

In addition to attempting to elucidate the link between patho-
ogical brain structure and function (rather than the link in the
ealthy case as explored by Honey et al., 2009), there are many
ther reasons to develop such a large-scale model of epilepsy
ncorporating patient data. For example, brain stimulation has
een hypothesised as a possible treatment for many patients with
pilepsy (Rajna and Lona, 1989; Osorio and Frei, 2009; Saillet et al.,
012; Berényi et al., 2012). However, the application of brain stim-
lation in epilepsy is far from a solved problem. This is despite
he recent FDA approval for the first cortical stimulation treatment
NeuroPace, Mountain View, CA). Computational modelling studies
t the macroscopic scale have begun to offer suggestions for optimal
timulation protocols (Tass, 2003; Kramer et al., 2006). However,
one thus far have investigated this in a spatially extended model

ncorporating human derived connectivity. A major research direc-
ion could be to elucidate not only the optimal timing of seizure
bating stimuli, but also the optimal location to stimulate. This
ould be done using inspiration from modern techniques in net-
ork control theory (Liu et al., 2011; Ching et al., 2012; Bakouie

t al., 2013; Ruths and Ruths, 2014; Ruths et al., 2014).
A second possible application of patient derived models may

e to elucidate optimal brain areas for surgery. It has already
een suggested at the mesoscopic spatial scale that so-called

micro-incisions’ could potentially limit the spread of seizures and
hus stop their presence at the large scale (Wang et al., 2013, 2014).
owever, the connectivity in that model was not patient derived.
he earlier findings of (Bonilha et al., 2013) which showed dif-
erences in the small world-ness of post-surgical seizure-free and
ot-seizure-free patients could serve as an excellent biomarker

or identifying optimal surgical candidates. However, in those
ot-seizure-free patients the optimal area to operate is still not
nown. Model simulations could be used to predict this, or even

redict the likelihood of success. Initial work in this direction
as already shown some promising findings (Sinha et al., 2014).

ncorporating the patient’s own connectivity into the model would
nable the prediction of such factors in a patient-specific manner
nce Methods 236 (2014) 51–57 55

through the simulation of either node resection or edge incision
(removal). Indeed, it has already been shown clinically in patients
that incisions to disconnect brain areas can limit spreading and
consequently the likelihood of recurrent seizures (Ng and Valiante,
2010; Bower et al., 2013).

5. Summary

Computational models, when combined with physiological
data, can improve the understanding of brain function and dys-
function, particularly in the case of epilepsy. The relatively recent
advancements in brain imaging techniques allow this on an
unprecedented scale. Nonetheless, a crucial element to under-
standing many aspects of the brain will be to consider dynamic
brain processes in addition to static connectivity maps. It is crucial
to combine efforts from neuroimaging experts, theoreticians and
clinicians to do this in the context of disease. Computer models can
bridge the gap in understanding the relationship between brain
structure and brain (dys)function. It can also provide important
and clinically relevant predictions regarding stimulation regimes
and surgical interventions to treat brain disorders such as epilepsy.

Acknowledgements

We thank T. Thesen (NYU) for providing patient EEG, DTI and
fMRI data. We  thank Yujiang Wang for discussion. P.N.T. and M.K.
were supported by EPSRC (EP/K026992/1).

References

Alstott J, Breakspear M,  Hagmann P, Cammoun L, Sporns O. Modeling the impact of
lesions in the human brain. PLoS Comput Biol 2009;5:e1000408.

Avanzini G, Manganotti P, Meletti S, Moshe SL, Panzica F, Wolf P, Capovilla G. The
system epilepsies: a pathophysiological hypothesis. Epilepsia 2012;53:771–8.

Avoli M. A brief history on the oscillating roles of thalamus and cortex in absence
seizures. Epilepsia 2012;53:779–89.

Baier G, Goodfellow M,  Taylor P, Wang Y, Garry D. The importance of mod-
elling epileptic seizure dynamics as spatio-temporal patterns. Front Physiol
2012;3:281.

Bakouie F, Gharibzadeh S, Towhidkhah F. Managing epileptic seizures by control-
ling the brain driver nodes: a complex network view. Front Bioeng Biotechnol
2013;1:21.

Benjamin O, Fitzgerald T, Ashwin P, Tsaneva-Atanasova K, Chowdhury F, Richardson
M,  Terry J. A phenomenological model of seizure initiation suggests net-work
structure may  explain seizure frequency in idiopathic generalised epilepsy. J
Math Neurosci 2012;2:1.

Berényi A, Belluscio M,  Mao  D, Buzsáki G. Closed-loop control of epilepsy by trans-
cranial electrical stimulation. Science 2012;337:735–7.

Bernasconi N, Duchesne S, Janke A, Lerch J, Collins D, Bernasconi A. Whole-brain
voxel-based statistical analysis of gray matter and white matter in temporal
lobe epilepsy. NeuroImage 2004;23:717–23.

Bernhardt BC, Chen Z, He Y, Evans AC, Bernasconi N. Graph-theoretical analysis
reveals disrupted small-world organization of cortical thickness correlation
networks in temporal lobe epilepsy. Cereb Cortex 2011;21:2147–57.

Bernhardt BC, Worsley KJ, Besson P, Concha L, Lerch JP, Evans AC, Bernasconi N. Map-
ping limbic network organization in temporal lobe epilepsy using morphometric
correlations: insights on the relation between mesiotemporal connectivity and
cortical atrophy. Neuroimage 2008;42:515–24.

Bonilha L, Helpern JA, Sainju R, Nesland T, Edwards JC, Glazier SS, Tabesh A. Presur-
gical connectome and postsurgical seizure control in temporal lobe epilepsy.
Neurology 2013;81:1704–10.

Bonilha L, Nesland T, Martz GU, Joseph JE, Spampinato MV,  Edwards JC, Tabesh
A.  Medial temporal lobe epilepsy is associated with neuronal fibre loss and
paradoxical increase in structural connectivity of limbic structures. J Neurol
Neurosurg Psychiatr 2012;83:903–9.

Bower RS, Wirrell E, Nwojo M,  Wetjen NM,  Marsh WR,  Meyer FB. Seizure outcomes
after corpus callosotomy for drop attacks. Neurosurgery 2013;73:993–1000.

Breakspear M,  Heitmann S, Daffertshofer A. Generative models of cortical oscilla-
tions: neurobiological implications of the kuramoto model. Front Hum  Neurosci
2010:4.

Breakspear M, Roberts J, Terry J, Rodrigues S, Mahant N, Robinson P. A unifying

explanation of primary generalized seizures through nonlinear brain modeling
and bifurcation analysis. Cereb Cortex 2006;16:1296.

Cabral J, Hugues E, Kringelbach ML,  Deco G. Modeling the outcome of struc-
tural disconnection on resting-state functional connectivity. NeuroImage
2012;62:1342–53.

http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0005
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0010
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0010
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0010
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0010
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0010
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0010
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0010
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0010
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0010
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0010
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0015
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0020
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0025
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0030
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0035
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0040
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0045
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0050
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0055
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0060
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0065
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0070
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0075
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0080


5 roscie

C

C

D

D

D

D

D

E

F

F

F

G

G

G

G

H

H

H

H

J

J

K

K

K

K

K

K

K

L

L

L

L

L

L

L
M

M

6 P.N. Taylor et al. / Journal of Neu

hiang S, Haneef Z. Graph theory findings in the pathophysiology of temporal lobe
epilepsy. Clin Neurophysiol 2014;125:1295–305.

hing S, Brown EN, Kramer MA.  Distributed control in a mean-field cortical network
model: implications for seizure suppression. Phys Rev E 2012;86:021920.

aducci A, Gerhard S, Griffa A, Lemkaddem A, Cammoun L, Gigandet X, Meuli R, Hag-
mann P, Thiran JP. The connectome mapper: an open-source processing pipeline
to  map  connectomes with mri. PLoS ONE 2012;7:e48121.

eCarli C, Hatta J, Fazilat S, Fazilat S, Gaillard W,  Theodore WH.  Extratemporal atro-
phy in patients with complex partial seizures of left temporal origin. Ann Neurol
1998;43:41–5.

eco G, Jirsa V, McIntosh A, Sporns O, Kötter R. Key role of coupling, delay, and noise
in  resting brain fluctuations. Proc Natl Acad Sci 2009;106:10302.

eco G, Jirsa VK, McIntosh AR. Resting brains never rest: computational insights into
potential cognitive architectures. Trends Neurosci 2013;36:268–74.

eco G, Jirsa VK, Robinson PA, Breakspear M,  Friston K. The dynamic brain:
from spiking neurons to neural masses and cortical fields. PLoS Comput Biol
2008;4:e1000092.

ngel J, Thompson PM,  Stern JM,  Staba RJ, Bragin A, Mody I, et al. Connectomics and
epilepsy. Curr Opin Neurol 2013;26:186–94.

elleman DJ, Van Essen DC. Distributed hierarchical processing in the primate cere-
bral cortex. Cereb Cortex 1991;1:1–47.

ox MD, Snyder AZ, Vincent JL, Corbetta M,  Van Essen DC, Raichle ME.  The
human brain is intrinsically organized into dynamic, anticorrelated functional
networks. Proc Natl Acad Sci U S A 2005;102:9673–8.

riston K, Harrison L, Penny W.  Dynamic causal modelling. Neuroimage
2003;19:1273–302.

hosh A, Rho Y, McIntosh A, Kötter R, Jirsa V. Noise during rest enables the explo-
ration of the brain’s dynamic repertoire. PLoS Comput Biol 2008;4:e1000196.

loor P. Generalized cortico-reticular epilepsies some considerations on the patho-
physiology of generalized bilaterally synchronous spike and wave discharge.
Epilepsia 1968;9:249–63.

oodfellow M,  Schindler K, Baier G. Intermittent spike-wave dynamics in a het-
erogeneous, spatially extended neural mass model. Neuroimage 2011;55:
920–32.

oodfellow M,  Taylor P, Wang Y, Garry D, Baier G. Modelling the role of tissue
heterogeneity in epileptic rhythms. Eur J Neurosci 2012;36:2178–87.

agmann P, Cammoun L, Gigandet X, Meuli R, Honey CJ, Wedeen VJ, Sporns O.
Mapping the structural core of human cerebral cortex. PLoS Biol 2008;6:e159.

oney C, Sporns O, Cammoun L, Gigandet X, Thiran JP, Meuli R, Hagmann P. Predict-
ing human resting-state functional connectivity from structural connectivity.
Proc  Natl Acad Sci 2009;106:2035–40.

oney CJ, Kötter R, Breakspear M,  Sporns O. Network structure of cerebral cor-
tex shapes functional connectivity on multiple time scales. Proc Natl Acad Sci
2007;104:10240–5.

oney CJ, Thivierge JP, Sporns O. Can structure predict function in the human brain?
NeuroImage 2010;52:766–76.

babdi S, Johansen-Berg H. Tractography: where do we go from here? Brain Connect
2011;1:169–83.

irsa VK, Stacey WC,  Quilichini PP, Ivanov AI, Bernard C. On the nature of seizure
dynamics. Brain 2014;137(8):2210–30.

aiser M.  A tutorial in connectome analysis: topological and spatial features of brain
networks. Neuroimage 2011;57:892–907.

aiser M.  The potential of the human connectome as a biomarker of brain disease.
Front Hum Neurosci 2013:7.

aiser M, Goerner M, Hilgetag CC. Criticality of spreading dynamics in hierarchical
cluster networks without inhibition. N J Phys 2007;9:110.

alitzin S, Velis D, Lopes da Silva F. Stimulation-based anticipation and control of
state transitions in the epileptic brain. Epilepsy Behav 2010;17:310–23.

eller SS, Roberts N. Voxel-based morphometry of temporal lobe epilepsy: an intro-
duction and review of the literature. Epilepsia 2008;49:741–57.

ramer MA, Cash SS. Epilepsy as a disorder of cortical network organization. Neu-
rosci 2012;18:360–72.

ramer MA,  Lopour BA, Kirsch HE, Szeri AJ. Bifurcation control of a seizing human
cortex. Phys Rev E 2006;73:041928.

atora V, Marchiori M.  Efficient behavior of small-world networks. Phys Rev Lett
2001;87:198701.

eon PS, Knock SA, Woodman MM,  Domide L, Mersmann J, McIntosh AR, Jirsa V. The
virtual brain: a simulator of primate brain network dynamics. Front Neuroinf
2013:7.

im S, Han CE, Uhlhaas PJ, Kaiser M.  Preferential detachment during human brain
development: age- and sex-specific structural connectivity in diffusion tensor
imaging (DTI) data. Cereb Cortex 2013, bht333.

iu Y, Slotine J, Barabási A. Controllability of complex networks. Nature
2011;473:167–73.

ogothetis N, Pauls J, Augath M,  Trinath T, Oeltermann A, et al. Neurophysiological
investigation of the basis of the fmri signal. Nature 2001;412:150–7.

opes Da Silva F, Blanes W,  Kalitzin S, Parra J, Suffczynski P, Velis D. Epilepsies as
dynamical diseases of brain systems: basic models of the transition between
normal and epileptic activity. Epilepsia 2003;44:72–83.

ytton W.  Computer modelling of epilepsy. Nat Rev Neurosci 2008;9:626–37.
cGill ML,  Devinsky O, Kelly C, Milham M,  Castellanos FX, Quinn BT, DuBois J, Young
JR,  Carlson C, French J, et al. Default mode network abnormalities in idiopathic
generalized epilepsy. Epilepsy Behav 2012;23:353–9.

eade CE, Bowden SC, Whelan G, Cook MJ.  Rhinal cortex asymmetries in patients
with mesial temporal sclerosis. Seizure 2008;17:234–46.
nce Methods 236 (2014) 51–57

Meeren H, Pijn J, Van Luijtelaar E, Coenen A, Lopes da Silva F. Cortical focus drives
widespread corticothalamic networks during spontaneous absence seizures in
rats. J Neurosci 2002;22:1480.

Migliore M,  Morse TM,  Davison AP, Marenco L, Shepherd GM,  Hines ML.  ModelDB:
making models publicly accessible to support computational neuroscience. Neu-
roinformatics 2003;1:135–9.

Moeller F, LeVan P, Muhle H, Stephani U, Dubeau F, Siniatchkin M, Gotman J. Absence
seizures: individual patterns revealed by EEG-fMRI. Epilepsia 2010;51:2000–10.

Ng WH,  Valiante T. Lateral temporal lobectomy with hippocampal disconnection
as an alternative surgical technique for temporal lobe epilepsy. J Clin Neurosci
2010;17:634–5.

Osorio I, Frei M.  Seizure abatement with single dc pulses: is phase resetting at play?
Int  J Neural Syst 2009;19:149-L.

Parker G, Haroon H, Wheeler-Kingshott C. A framework for a streamline-based prob-
abilistic index of connectivity (pico) using a structural interpretation of mri
diffusion measurements. J Magn Reson Imaging 2003;18:242–54.

Pavone A, Niedermeyer E. Absence seizures and the frontal lobe. Clin EEG Neurosci
2000;31:153–6.

Pinault D, O’Brien T. Cellular and network mechanisms of genetically-determined
absence seizures. Thalamus Relat Syst 2005;3:181.

Pitkänen A, Tuunanen J, Kälviä inen R, Partanen K, Salmenperä T. Amygdala
damage in experimental and human temporal lobe epilepsy. Epilepsy Res
1998;32:233–53.

Raj A, Kuceyeski A, Weiner M.  A network diffusion model of disease progression in
dementia. Neuron 2012;73:1204–15.

Rajna P, Lona C. Sensory stimulation for inhibition of epileptic seizures. Epilepsia
1989;30:168–74.

Richardson MP.  Large scale brain models of epilepsy: dynamics meets connectomics.
J  Neurol Neurosurg Psychiatr 2012;83:1238–48.

Robinson PA, Rennie CJ, Rowe DL. Dynamics of large-scale brain activity in normal
arousal states and epileptic seizures. Phys Rev E 2002;65:041924.

Rubinov M,  Sporns O. Complex network measures of brain connectivity: uses and
interpretations. NeuroImage 2010;52:1059–69.

Ruths J, Ruths D. Control profiles of complex networks. Science 2014;343:1373–6.
Ruths J, Taylor PN, Dauwels J. Optimal control of an epileptic neural population

model. In: Proceedings of the international federation of automatic control;
2014.

Saillet S, Gharbi S, Charvet G, Deransart C, Guillemaud R, Depaulis A, David O. Neural
adaptation to responsive stimulation: a comparison of auditory and deep brain
stimulation in a rat model of absence epilepsy. Brain Stimul 2012.

de Salvo MN,  Douw L, Tanaka N, Reinsberger C, Stufflebeam SM.  Altered struc-
tural connectome in temporal lobe epilepsy. Radiology 2014;270:842–8,
http://dx.doi.org/10.1148/radiol.13131044.

Sinha N, Dauwels J, Wang Y, Taylor P. An in silico approach for pre-surgical evaluation
of  an epileptic cortex. IEEE Proc EMBS 2014.

Stanley ML,  Moussa MN,  Paolini BM,  Lyday RG, Burdette JH, Laurienti PJ. Defining
nodes in complex brain networks. Front Comput Neurosci 2013:7.

Stephan K, Kamper L, Bozkurt A, Burns G, Young M,  Kötter R. Advanced database
methodology for the collation of connectivity data on the macaque brain (CoCo-
Mac). Philos Trans R Soc Lond Ser B Biol Sci 2001;356:1159.

Suffczynski P, Kalitzin S, Lopes Da Silva F. Dynamics of non-convulsive epilep-
tic phenomena modeled by a bistable neuronal network. Neuroscience
2004;126:467–84.

Tass PA. A model of desynchronizing deep brain stimulation with a demand-
controlled coordinated reset of neural subpopulations. Biol Cybern
2003;89:81–8.

Taylor P, Baier G. A spatially extended model for macroscopic spike-wave discharges.
J  Comput Neurosci 2011;31:679–84.

Taylor PN, Baier G, Cash SS, Dauwels J, Slotine JJ, Wang Y. A model of stimulus induced
epileptic spike-wave discharges. IEEE Symp Ser Comput Intell 2013a.

Taylor PN, Goodfellow M,  Wang Y, Baier G. Towards a large-scale model of patient-
specific epileptic spike-wave discharges. Biol Cybern 2013b;107:83–94.

Terry JR, Benjamin O, Richardson MP.  Seizure generation: The role of nodes and
networks. Epilepsia 2012;53:e166–9.

Tzourio-Mazoyer N, Landeau B, Papathanassiou D, Crivello F, Etard O, Delcroix N,
Mazoyer B, Joliot M. Automated anatomical labeling of activations in spm using
a  macroscopic anatomical parcellation of the mni  mri single-subject brain. Neu-
roimage 2002;15:273–89.

Van Essen DC. Cartography and connectomes. Neuron 2013;80:775–90.
Wang Y, Goodfellow M,  Taylor P, Baier G. Phase space approach for modeling of

epileptic dynamics. Phys Rev E 2012;85:061918.
Wang Y, Goodfellow M,  Taylor PN, Baier G. Dynamic mechanisms of neocortical focal

seizure onset. PLoS Comput Biol 2014;10(8):e1003787.
Wang Y, Taylor PN, Baier G. Computational modelling of micro-seizures and focal

seizure onset. BMC  Neurosci 2013;14:P14.
Watts DJ, Strogatz SH. Collective dynamics of ‘small-world’ networks. Nature

1998;393:440–2.
Wedeen VJ, Wang R, Schmahmann JD, Benner T, Tseng W,  Dai G, Pandya D, Hagmann

P, D’Arceuil H, de Crespigny AJ. Diffusion spectrum magnetic resonance imaging
(dsi) tractography of crossing fibers. NeuroImage 2008;41:1267–77.

Wendling F, Bartolomei F, Bellanger J, Chauvel P. Epileptic fast activity can be

explained by a model of impaired GABAergic dendritic inhibition. Eur J Neurosci
2002;15:1499–508.

Wilson H, Cowan J. Excitatory and inhibitory interactions in localized populations
of  model neurons. Biophys J 1972;12:1–24.

http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0085
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0090
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0095
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0100
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0105
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0110
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0115
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0120
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0120
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0120
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0120
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0120
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0120
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0120
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0120
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0120
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0125
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0130
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0135
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0135
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0135
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0135
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0135
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0135
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0135
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0140
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0145
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0150
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0155
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0160
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0160
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0160
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0160
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0160
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0160
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0160
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0160
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0160
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0160
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0160
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0165
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0170
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0175
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0180
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0185
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0185
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0185
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0185
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0185
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0185
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0185
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0185
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0185
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0185
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0190
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0195
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0200
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0205
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0210
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0215
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0220
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0220
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0220
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0220
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0220
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0220
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0220
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0220
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0220
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0220
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0220
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0225
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0225
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0225
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0225
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0225
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0225
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0225
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0225
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0225
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0230
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0235
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0240
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0240
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0240
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0240
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0240
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0240
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0240
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0240
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0245
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0250
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0255
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0255
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0255
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0255
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0255
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0255
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0255
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0255
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0255
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0255
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0260
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0265
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0270
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0275
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0280
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0280
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0280
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0280
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0280
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0280
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0280
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0280
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0280
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0280
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0280
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0285
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0290
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0295
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0300
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0305
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0310
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0315
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0320
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0320
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0320
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0320
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0320
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0320
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0320
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0320
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0320
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0320
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0320
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0325
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0330
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0335
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0340
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0340
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0340
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0340
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0340
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0340
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0340
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0340
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0340
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0345
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0350
dx.doi.org/10.1148/radiol.13131044
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0360
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0365
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0365
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0365
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0365
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0365
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0365
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0365
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0365
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0365
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0365
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0370
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0375
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0380
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0385
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0390
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0395
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0400
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0405
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0410
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0410
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0410
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0410
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0410
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0410
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0410
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0415
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0420
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0420
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0420
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0420
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0420
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0420
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0420
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0420
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0420
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0420
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0420
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0425
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0425
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0425
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0425
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0425
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0425
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0425
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0425
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0425
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0425
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0425
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0430
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0430
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0430
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0430
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0430
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0430
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0430
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0430
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0430
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0435
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0440
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0445


roscie

W

X

Yan B, Li P. The emergence of abnormal hypersynchronization in the anatomical
P.N. Taylor et al. / Journal of Neu

oodman MM,  Pezard L, Domide L, Knock SA, Sanz-Leon P, Mersmann J, McIntosh

AR,  Jirsa V. Integrating neuroinformatics tools in thevirtualbrain. Front Neuroinf
2014:8.

ue K, Luo C, Zhang D, Yang T, Li J, Gong D, Chen L, Medina YI, Gotman J, Zhou D,
et al. Diffusion tensor tractography reveals disrupted structural connectivity in
childhood absence epilepsy. Epilepsy Res 2014;108:125–38.
nce Methods 236 (2014) 51–57 57
structural network of human brain. NeuroImage 2013;65:34–51.
Zhang Z, Liao W,  Chen H, Mantini D, Ding J, Xu Q, Wang Z, Yuan C, Chen G, Jiao

Q,  et al. Altered functional-structural coupling of large-scale brain networks in
idiopathic generalized epilepsy. Brain 2011;134:2912–28.

http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0450
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0450
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0450
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0450
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0450
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0450
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0450
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0450
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0455
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0460
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465
http://refhub.elsevier.com/S0165-0270(14)00294-5/sbref0465

	Structural connectivity based whole brain modelling in epilepsy
	1 Introduction
	2 Structural brain connectivity alterations in epilepsy
	3 Computational modelling
	4 Applications
	5 Summary
	Acknowledgements
	References


