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ABSTRACT

Objective: The fundamental mechanisms by which childhood absence epilepsy (CAE) changes
neural networks even between seizures remain poorly understood. During seizures, cortical and
subcortical networks exhibit bihemspheric synchronous activity based on prior EEG-fMRI stud-
ies. Our aim was to investigate whether this abnormal bisynchrony may extend to the interictal
period, using a blood oxygen level–dependent (BOLD) resting functional connectivity approach.

Methods: EEG-fMRI data were recorded from 16 patients with CAE and 16 age- and gender-
matched controls. Three analyses were performed. 1) Using 16 pairs of seizure-related regions of
interest (ROI), we compared the between-hemisphere interictal resting functional connectivity of
patients and controls. 2) For regions showing significantly increased interhemispheric connectiv-
ity in CAE, we then calculated connectivity to the entire brain. 3) A paired-voxel approach was
performed to calculate resting functional connectivity between hemispheres without the con-
straint of predefined ROIs.

Results: We found significantly increased resting functional connectivity between hemispheres in
the lateral orbitofrontal cortex of patients with CAE compared to normal controls. Enhanced
between-hemisphere connectivity localized to the lateral orbitofrontal cortex was confirmed by
all 3 analysis methods.

Conclusions: Our results demonstrate abnormal increased connectivity between the hemispheres
in patients with CAE in seizure-related regions, even when seizures were not occurring. These
findings suggest that the lateral orbitofrontal cortex may play an important role in CAE patho-
physiology, warranting further investigation. In addition, resting functional connectivity analysis
may provide a promising biomarker to improve our understanding of altered brain function in CAE
during the interictal period. Neurology® 2011;76:1960–1967

GLOSSARY
ANOVA � analysis of variance; BOLD � blood oxygen level–dependent; CAE � childhood absence epilepsy; EPI � echopla-
nar imaging; FWE � familywise error; MNI � Montreal Neurological Institute; ROI � region of interest; SWD � spike-wave
discharge.

Childhood absence epilepsy (CAE) is increasingly recognized as a disorder characterized by
impaired function both during seizures, and in the interictal period.1-4 Notably, 3–4 Hz spike-
wave discharges (SWD) seen in CAE5-7 and their associated blood oxygenation level–depen-
dent (BOLD) fMRI changes8-16 are bilateral and fairly symmetric. Evidence from animal
models indicates that this bihemispheric synchrony during SWD is mediated by the corpus
callosum.17,18 We hypothesize that abnormal bihemispheric synchrony persists in the interictal
period, and may participate in generating abnormal function, including enhanced bilateral
excitability. The possible role of abnormal long-range bilateral synchrony during the interictal
period in CAE has not been previously investigated.

The recent development of the resting functional connectivity approach to fMRI has provided a
window to observe intrinsic brain activity in health and disease. This method has been used to
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investigate the impairment of brain networks in
patients with temporal lobe epilepsy19-22 and id-
iopathic generalized epilepsy23,24 compared to
healthy controls, mainly showing reduced con-
nectivity in patients during the interictal period.
In the present study, we hypothesize that the
bilateral synchronous nature of CAE pathophys-
iology leads to abnormally enhanced resting
functional connectivity between the 2 hemi-
spheres in specific brain regions involved in the
disorder. To examine this hypothesis, we ana-
lyzed resting functional connectivity between
the hemispheres in children with CAE and con-
trols, using specific regions of interest (ROIs)
known to be involved in SWD8 and a symmet-
ric paired-voxel approach.

METHODS Subjects. This study was conducted in 16 pediat-
ric patients with CAE (12 female, 13 right-handed, mean � SD age
10.1 � 3.5 years) and 16 age- and gender-matched healthy controls
(11 female, 15 right-handed, age 10.4 � 3.5 years). All patients
were referred by their pediatric neurologists and fulfilled the follow-
ing inclusion criteria: 1) clinical diagnosis of CAE based on Interna-
tional League Against Epilepsy criteria6 and 2) EEG with typical
3- to 4-Hz bilateral spike-wave discharges and normal background
activity; and exclusion criteria: no other seizure types, no known
structural brain abnormalities, and no other neurologic disorders.

Six additional patients underwent EEG-fMRI but were not in-
cluded because suitable matched controls were not available at the
time of analysis. All controls were recruited locally using newspaper,
Internet, and flyer postings, and whenever possible we recruited the
patients’ unaffected siblings or friends from the same demographic
group. Clinical information for the 16 patients is summarized in the
table. Mean � SD IQ based on the Wechsler Abbreviated Scale of
Intelligence was 105.5 � 14.9 for patients and 111.4 � 17.9 for
controls. As described previously,8,15 patients who were on seizure
medication were tested after holding their medication for up to 48
hours prior to the scan.

Standard protocol approvals, registrations, and patient
consents. Approval was received from the institutional review
boards at Yale University School of Medicine (New Haven, CT).
The legal guardians of all subjects gave written informed consent,
and all subjects gave written or verbal assent prior to participation.

Data acquisition. EEG data were continuously acquired dur-
ing fMRI from an EEG cap with 32 carbon wire EEG electrodes
(in-house) (Neuroscan Inc., Charlotte, NC) and a preamplifier
(in-house).25 EEG data were recorded with a 125-Hz analog low-
pass Butterworth filter (in-house) and digitized at 1 kHz with
24-bit data resolution (SynAmps2, Neuroscan Inc.), referenced
online to a linked ear reference electrode.

fMRI data were acquired on a 3-T Magnetom Trio scanner
(Siemens Medical Systems, Erlangen, Germany) using a stan-
dard whole-head coil. Images were recorded with an echoplanar
imaging (EPI) sequence with the following parameters: repeti-
tion time � 1,550 msec, echo time � 30 msec, flip angle � 80
degrees, and acquisition matrix � 64 � 64. Twenty-five contig-
uous 6-mm anterior commissure/posterior commissure aligned

Table Clinical information for patients with CAE

Patient Gender
Age at
onset, y

Age at
scan, y

Medication
prior to
scanninga

Reported
seizure
frequency/d at
time of onset

No.
fixation runs

No.
SWD

SWD
duration, s

1 Male 13 14 Lamotrigine None 4 1 4.7

2 Female 11 15 None 240 3 1 2.3

3 Female 8 17 Lamotrigine 10 3 0 —

4 Female 7 8 Levetiracetam 4 4 0 —

5 Male 9 9 Ethosuximide 6 1 0 —

6 Female 5 6 None 10 2 2 9.1, 6.2

7 Female 7 10 Ethosuximide 40 2 0 —

8 Female 9 12 Ethosuximide 20 2 0 —

9 Female 6 8 Lamotrigine 15 2 2 1.0, 0.6

10 Male 5 10 Ethosuximide 12 2 0 —

11 Female 7 11 Ethosuximide 2 2 0 —

12 Female 4 7 None 60 2 2 2.8, 1.1

13 Male 8 14 Lamotrigine,
ethosuximide

8 1 2 28.6, 31

14 Female 5 7 Valproate,
ethosuximide

5 1 0 —

15 Female 4 6 Ethosuximide 4 1 3 2.1, 2.2, 3.7

16 Female 6 7 Ethosuximide 6 1 8 0.6, 1.4, 1.1, 1.1, 0.4,
1.8, 1.9, 0.9

Abbreviations: CAE � childhood absence epilepsy; SWD � spike-wave discharge.
a Patients who were on medication were tested after their medications were temporarily discontinued for up to 48 h prior to
scanning.
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axial slices (field of view � 22 cm) were selected to provide
coverage of the entire brain. Each functional run consisted of
416 time course image volumes. To avoid head movement, sub-
jects’ heads were tightly fixed during the scanning procedure
using foam padding. During the resting-state scan, subjects were
asked to fixate on a cross with their eyes open. Data runs lasted
for 10 minutes and 45 seconds. Up to 4 runs (typically 2 runs) of
resting data were obtained per recording session.

EEG analysis. Raw EEG data were processed offline to remove
artifact generated by MRI scans, allowing the visualization of the
entire EEG trace. Magnetic resonance artifact was subtracted
using adaptive noise cancellation software.25 After artifact re-
moval, EEG data were low-pass filtered with a cutoff frequency
of 25 Hz and visually inspected. A trained epilepsy neurologist
(H.B.) reviewed the filtered data to identify the onset and dura-
tion of any SWD episodes that occurred during scans. All iden-
tified SWDs were considered epileptiform abnormalities in the
analysis, and no other criteria were used such as SWD duration
or clinical behavioral change. In controls, identical EEG setup
and cap placement were used, and no EEG abnormalities were
observed during a brief screening EEG obtained before entering
the scanner. No EEG data were obtained in controls during the
scans although the cap remained in place to ensure the experi-
ence for patients and controls was identical.

fMRI data processing. Functional image preprocessing was
performed using SPM2 (http://www.fil.ion.ucl.ac.uk/spm/) on a
MATLAB 7.1 platform (MathWorks, Natick, MA) common to
many functional imaging studies. The first 10 images (15.5 sec-
onds) were discarded in each run to avoid transient signal
changes before magnetization reached steady-state. The remain-
ing 406 images in each run were spatially realigned to the first
image of each functional series to correct for subject motion,
using 3-dimensional rigid body transformation with 3 transla-
tion and 3 rotation parameters as implemented in the SPM soft-
ware. Images were spatially normalized into the SPM2 EPI
template in MNI space (4 � 4 � 4 mm resampled voxel size),
using a nonlinear 12-parameter affine warping algorithm as im-
plemented in SPM, and spatially smoothed using a 10-mm
3-dimensional Gaussian kernel. For inclusion in the analysis, we
required that the transient movement during the analysis period
was �1 mm of translation, and �1 degree of rotation.

Preprocessing steps specific to functional connectivity analy-
ses were performed using in-house code written in MATLAB.
First, 2 sources of spurious variance were subtracted from the
data through linear regression: 1) 6 parameters obtained by rigid
body correction of head motion 2) and averaged signal for each
slice. Second, data were temporally bandpass filtered (0.01 �

f � 0.08 Hz) to remove low-frequency drift and to reduce the
influence of high-frequency noise. Third, images from �40 s
before to �60 s after each SWD onset were discarded to avoid
the effect of BOLD changes due to SWD. Analysis of SWD-
related changes are described elsewhere.8,15 The first 33 images of
the remaining 406 acquisitions in each run were discarded to
ensure participants were in the resting state. The remaining im-
ages for each patient and matched control were defined as the inter-
ictal functional images used in functional connectivity analysis. For
each patient and control pair, the timing and number of images
used for analysis from each run were matched so that identical tim-
ing and number of images were used for patients and controls.

Connectivity analyses based on ROIs. We used a ROI-
based correlation method to estimate resting functional connec-
tivity between the hemispheres. All ROIs were 20-mm-diameter

spheres and were selected based on our recent study, which
showed peak fMRI increases related to SWD in specific regions
described below.8 These areas are also highly consistent with ac-
tivations reported in other studies.9-11,13 Sixteen total pairs of left
and right ROIs were constructed using MARSBAR (http://
marsbar.sourceforge.net/) as follows (ROI centers in MNI coor-
dinates) (figure e-1 on the Neurology® Web site at www.
neurology.org): orbitofrontal cortex 1 (medial orbitofrontal)
(�10, 42, �17) and 2 (lateral orbitofrontal) (�44, 37, �9);
medial frontal cortex 1 (�10, 58, �10) and 2 (�10, 41, 8);
lateral frontal cortex 1 (�47, 26, 28) and 2 (�34, 0, 58); cingu-
lum (�10, �4, 44); precuneus 1 (�10, �58, 18) and 2 (�10,
�54, 38); occipital (�10, �85, 4); lateral parietal cortex (�48,
�62, 36); medial temporal (�22, �1, �28); lateral temporal
cortex (�62, �41, �20); thalamus (�10, �18, 8); basal ganglia
(�14, 7, 2); and cerebellum (�49, �62, �28).

To prepare data for ROI-based analyses, we first calculated
correlation maps between fMRI signal in each ROI and the
whole brain, and converted these into z score maps. To accom-
plish this, for each individual subject the mean time course was
extracted from all voxels within the seed ROI. A correlation map
for this seed ROI was then produced by computing the Pearson
correlation coefficient r between the mean time course and the
time course from all other voxels. Subsequently, this correlation
map was converted to a z score map by Fisher z transform equa-
tion z(r) � 0.5ln [(1 � r)/(1 � r)].26 To normalize for differ-
ences in number of images, each z score was divided by the
square root of variance, calculated as 1/�(n � 3), where n is the
degrees of freedom defined as the number of image acquisitions
within each run. For subjects with multiple runs, the resulting z
score map was computed by averaging z score maps across indi-
vidual runs. Since there were 32 ROIs (16 in each hemisphere),
this resulted in a total of 32 individual z score maps obtained for
each subject.

We then performed 2 types of ROI-based analysis: 1) connec-
tivity between each ROI and its corresponding ROI in the con-
tralateral hemisphere and 2) connectivity between each ROI and all
other brain regions. For the first analysis, we calculated the between-
hemisphere connectivity as the average z score in the ROI contralat-
eral to each seed ROI (32 values total, or 16 pairs between the
hemispheres) for each subject. For group statistical analyses, we then
performed one-way analysis of variance (ANOVA) followed by
Tukey HSD method for post hoc pairwise comparisons (signifi-
cance threshold p � 0.05) to assess the group differences in patients
vs controls for each ROI (total 32 comparisons).

Next, for regions such as orbitofrontal cortex, which showed
significant differences in between-hemisphere connectivity in the
ANOVA, we constructed t maps to examine connectivity to all
other brain regions. To accomplish this, the individual z score maps
of each group (patients and controls) for each seed ROI were en-
tered into a second-level, one-sample t test (p � 0.01, familywise
error [FWE] corrected, cluster extent threshold � 3 voxels) in
SPM2. Analysis was confined to the gray matter by applying a stan-
dard gray matter mask from MarsBaR (http://marsbar.sourceforge.
net/) to all z score maps.

Connectivity analysis using subthreshold paired-voxel
approach. The hypothesis-based analyses above were used to
determine if significant differences existed between patients and
controls in specific ROIs. However, as an exploratory analysis,
we were interested in determining whether even greater differ-
ences might exist in regions not considered by the predefined
ROIs. We therefore used a paired-voxel correlation approach to
assess group difference in patients vs controls for the entire brain.
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For each subject, a Pearson correlation was computed between
the time courses for pairs of symmetrically located voxels, i.e., 2
voxels with matching coordinates in the left and right hemi-
spheres in Montreal Neurological Institute (MNI) space (oppo-
site x, same y, and z). The resulting correlation map was
converted to a z score map using the same method described
above. Finally, all individual z score maps for patients and con-
trols were entered into a second-level, 2-sample t test. Because
the statistical power of this second-level analysis for the entire
brain is less than the hypothesis-based approach, and because we
were only interested in detecting possible group differences that
were greater than those seen in the predefined ROIs, we used an
uncorrected height threshold of p � 0.005 (cluster extent thresh-
old � 3 voxels) in SPM2 to detect any potential subthreshold
differences.

RESULTS We found significantly increased resting
functional connectivity between the left and right lateral
orbitofrontal cortex in patients with CAE compared to
matched controls. Using an ROI-based approach, there
was a general trend for increased between-hemisphere

connectivity in both patients and controls for structures
located closest to the midline corpus callosum (figure 1,
green inset). Despite the fact that the lateral orbitofron-
tal cortex is located relatively far from the midline, pa-
tients with CAE demonstrated significantly higher
between-hemisphere connectivity in this region than
controls (figure 1, OF2). Furthermore, the lateral or-
bitofrontal cortex was the only region with a significant
difference in between-hemisphere connectivity in pa-
tients with CAE vs controls, with no significant differ-
ences observed in the other 15 ROIs examined by
ANOVA. We did not find a significant correlation be-
tween the individual connectivity of lateral orbitofron-
tal cortex (OF2) and seizure severity (SWD/minute
scan time), at least with the limited sample size of the
present study.

We next examined resting functional connec-
tivity between the lateral orbitofrontal cortex

Figure 1 Lateral orbitofrontal cortex (OF2) shows significant increase in between-hemisphere connectivity
in childhood absence epilepsy

Statistical comparisons of between-hemisphere resting-state functional connectivity in 16 patients vs 16 matched con-
trols. (A) Seed region of interest (ROI) in the left hemisphere and mean connectivity in the corresponding right hemisphere
ROI. (B) Seed ROI in the right hemisphere and mean connectivity in the corresponding left hemisphere ROI. Values are mean
connectivity (z score), and error bars are SD. **Significant differences between patients and controls using one-way analy-
sis of variance with Tukey method for post hoc pairwise comparisons, (A) F � 8.73, p � 0.006 (for OF2); (B) F � 5.59, p �

0.025 (for OF2). Green circles and the green scale represent the interhemispheric distance between each pair of ROIs.
BG � basal ganglia; Cb � cerebellum; Cg � cingulum; LF1 � lateral frontal 1; LF2 � lateral frontal 2; LP � lateral parietal;
LT � lateral temporal; MF1 � medial frontal 1; MF2 � medial frontal 2; MT � medial temporal; Oc � occipital; OF1 �

orbitofrontal 1 (medial orbitofrontal); OF2 � orbitofrontal 2 (lateral orbitofrontal); PC1 � precuneus 1; PC2 � precuneus 2;
Th � thalamus.
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(OF2) and the entire brain using a one-sample t test
(threshold p � 0.01, FWE-corrected) to determine if
other brain regions are involved. Patients with CAE ex-
hibited significant connectivity mainly to the contralat-
eral lateral orbitofrontal cortex, using either the right or
left OF2 as the seed region (figure 2, A and C); we did
not observe similar connectivity between OF2 and
other brain regions. Control subjects showed less
contralateral orbitofrontal connectivity with the left
seed region (figure 2B) compared to patients, and
no significant contralateral connectivity with the
right seed region (figure 2D). Control subjects also
showed a few small areas of negative connectivity in
the medial parietal and occipital cortex with the left
seed region (figure 2B).

Using an additional approach to determine re-
gions of highest between-hemisphere connectivity
in patients with CAE vs controls, we performed an
exploratory subthreshold analysis of all left–right

hemisphere voxel pairs (figure 3). The goal was to
determine whether greater differences might exist
between patients and controls in regions outside
the predefined ROIs. As expected, many regions
showed strong connectivity between the hemi-
spheres in both groups (data not shown). How-
ever, no regions showed greater connectivity
differences in patients vs controls than the lateral
orbital frontal cortex. Thus, subthreshold analysis
again found the greatest increase in between-
hemisphere resting connectivity in patients with
CAE vs controls was in the lateral orbitofrontal
cortex (figure 3), overlapping with the predefined
lateral orbitofrontal ROI. Several regions of re-
duced between-hemisphere subthreshold connec-
tivity were also observed (figure 3) which were not
captured by the predetermined ROIs (figure e-1).
However, no additional regions of increased
between-hemisphere connectivity were observed.

Figure 2 Lateral orbitofrontal cortex in patients with childhood absence epilepsy shows increased connectivity to the contralateral
homologous region

(A) Patients with left seed region of interest (ROI). (B) Controls with left seed ROI. (C) Patients with right seed ROI. (D) Controls with right seed ROI.
Statistical maps of resting-state functional connectivity using the lateral orbitofrontal ROI (OF2) were created for each group using a second-level,
one-sample t test with threshold p � 0.01, familywise error-corrected, and extent threshold k � 3 voxels (voxel dimensions 4 � 4 � 4 mm). Positive and
negative t values are warm and cool colors, respectively. The green circle represents the seed ROI.
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DISCUSSION Using resting functional connectivity
to analyze fMRI data, we investigated the properties
of bilateral brain networks in patients with CAE dur-
ing the interictal period. We observed that the lateral
orbital frontal cortex showed significantly increased
resting functional connectivity between hemispheres
in CAE. These findings may have important implica-
tions for understanding abnormal network activity in
this disorder. While CAE is considered a “general-
ized” form of epilepsy, recent evidence suggests that
in reality SWD emerge from focal abnormal circuits
in the bilateral hemispheres.27,28 The present findings
provide further evidence for focal bilateral network
abnormalities in CAE which may contribute to ab-
normal synchrony and excitability during the interic-
tal period.

Spatial patterns of connectivity between and within
hemispheres have been found in many resting state
studies of healthy controls,29-31 revealing consistent re-
gions with similar functionality such as memory, mo-
tor, sensory, visual, language, and cognition. At rest,
these areas are correlated in their low-frequency sponta-
neous BOLD activity. Previous studies in depression,
Alzheimer disease, attention-deficit/hyperactivity disor-
der, and schizophrenia have indicated that altered brain
functions can be assessed by comparing spatial patterns

of resting functional connectivity between patients and
controls.32 Recent EEG-fMRI studies of CAE and re-
lated forms of generalized epilepsy demonstrate signifi-
cant BOLD signal changes during seizures in a complex
network of cortical and subcortical areas.8,10,11,13,16

Interestingly, CAE characteristically displays
widespread, bilaterally synchronous SWD on EEG
recordings5-7,33 and bilaterally symmetric BOLD
fMRI changes during seizures.8-10,16 The present
findings support the notion that abnormal bilateral
network synchrony occurs during the interictal pe-
riod as well, operating at a slower time scale, and
preferentially involving the lateral orbitofrontal cor-
tices. While most prior studies of brain disorders
showed decreased connectivity,32 it is reasonable to
expect increased between-hemisphere connectivity in
regions involved in CAE because it emerges from bi-
lateral abnormal enhanced excitability. One could
speculate that the abnormally enhanced interhemi-
spheric connectivity we observed could represent a
preseizure or subthreshold excitatory phenomenon
not detectable on scalp EEG.

A resting functional connectivity approach offers
several advantages in studying interictal changes in
CAE. The relatively slow time scale of neurometa-
bolic and neurovascular events measures by fMRI
resting connectivity provides a window into disease
pathophysiology over the longer time scale of the in-
terictal period. Furthermore, in contrast to EEG,
fMRI allows for detection of signals from small re-
gions such as the orbitofrontal cortex that are not
close to the skull surface. Of note, other neuroimag-
ing techniques, including fluoro-2-deoxy-D-glucose
PET,34,35 magnetic resonance spectroscopy,36 and
voxel-based morphometry in MRI,37 have also been
useful in investigating interictal changes in idiopathic
generalized epilepsy. Like these other methods, the
resting functional connectivity could potentially
serve as a useful biomarker for CAE during the inter-
ictal period, with the advantage of detecting abnor-
mal network function. The differences between
patients vs controls in the present sample were not
sufficiently strong to classify individual subjects reli-
ably; however, further studies with larger samples
and under different treatment conditions may yield
important insights.

Although our results do not determine the precise
role of orbitofrontal cortex in the CAE network,
other recent studies5,37 have also suggested that the
orbitofrontal area may play a key role in CAE. Voxel-
based morphometry has shown significantly smaller
gray matter volumes in the left orbitofrontal cortex in
children with CAE compared to healthy controls.37

High-density scalp EEG and equivalent dipole meth-
ods suggest that orbitofrontal and dorsolateral frontal

Figure 3 Whole brain subthreshold analysis confirms that lateral
orbitofrontal cortex shows largest increase in between-
hemisphere connectivity in childhood absence epilepsy (CAE)

Statistical maps of resting-state functional connectivity between hemispheres using a
paired-voxel method. Group analysis of patients with CAE vs controls using 2-sample t test,
threshold p � 0.005, uncorrected, and extent threshold k � 3 voxels (voxel dimensions 4 �

4 � 4 mm). Warm colors indicate between-hemisphere connectivity in patients � controls,
and cold colors patients � controls.
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cortex are active at absence seizure onset.5 However,
morphometric analysis has also shown anatomic ab-
normalities in other areas such as the temporal
lobes,37 thalamus, and subcallosal gyrus,12,38 where
we did not observe abnormal interhemispheric con-
nectivity in CAE.

In contrast to our results with CAE, previous
studies of temporal lobe epilepsy have shown consis-
tently reduced functional connectivity in the interic-
tal areas responsible for cognition, language, and
memory.19-22 These findings suggest that like other
chronic brain disorders,32 impaired cognitive func-
tion in epilepsy may be associated with decreased
basal interactions between the affected regions. The
present study did not investigate cognitive or behav-
ioral impairment in CAE. However, altered function
of the orbitofrontal cortex may affect essential behav-
iors such as arousal, motivation, and impulsivity.37 In
addition, interictal deficits in attention are a major
feature of CAE,4,39-41 and relating abnormal decreases
in between- and within-hemisphere connectivity to
abnormal attention function in CAE is the subject of
another ongoing investigation by our group.39

Our findings indicate that some areas within the
CAE-related network are abnormally active not only
during the ictal period, but also during the interictal
period. The abnormal increased connectivity be-
tween the lateral orbitofrontal cortex in the 2 hemi-
spheres could play an important role in the
pathophysiology of CAE and behavioral changes in
patients, and warrants additional investigation. Fur-
thermore, resting functional connectivity analysis
may prove to be a promising biomarker of CAE dur-
ing the interictal period and increase our understand-
ing of the fundamental network dysfunction in this
form of epilepsy. These findings have important
functional and theoretical implications for under-
standing the mechanism of CAE.
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