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[ Abstract] Objective To investigate the changes in brain dynamic functional connectivity (dFC) in children
and adolescents with idiopathic generalized epilepsy (IGE) who have negative findings for conventional magnetic
resonance imaging (MRI) and to explore the correlation between dFC indicators and clinical variables. Methods A total
of 40 children and adolescents with IGE who have negative findings for routine brain MRI and 37 healthy controls were
enrolled. T,-fluid attenuated inversion recovery (T,-FLAIR) was performed for all subjects. They also uinderwent 3-
dimensional T, weighted imaging (3D-T,WI) and resting-state functional MRI (rs-fMRI). Using independent component
analysis (ICA), sliding time windows, and k-means clustering, we identified 6 functional connectivity states and derived
dFC indicators, including fraction of time, mean dwell time, and the number of transitions. Then, SPSS18.0 and GIFT
software Stats module were used to analyze the intergroup differences in dFC and its correlation with clinical variables.
The reliability and stability of the dFC results were validated by changing the size of the sliding window. Results There
were no significant differences in the general clinical data between the IGE group and the control group (P>0.05).
Compared with the control group, the IGE group showed in state 5 increased dFC within the default mode network
(DMN), increased dFC between DMN and the frontoparietal network (FPN), and decreased dFC between DMN and the
visual network (VN) (P<0.001). In state 6, the IGE group showed increased dFC between DMN and VN, increased dFC
between the basal ganglia network (BGN) and the sensorimotor network (SMN), decreased dFC between the DMN and
the attention network (ATTN), and decreased dFC within the VN (P<0.001). There were statistically significant
differences between the two groups in the fraction of time (Z=—2.192, P=0.028) and the mean dwell time (Z=—2.144,
P=0.032) in state 1, in the fraction of time (Z=—2.444, P=0.015) and the mean dwell time (Z=—2.368, P=0.018) in state 4,
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and in the fraction of time (Z=—2.047, P=0.041) in state 6. There was a negative correlation between the duration of the

disease and the fraction of time of state 1 in the IGE group (r=—0.421, P=0.007, Bonferroni correction). In the validation

analysis, significant differences in dFC indicators between the IGE group and the control group persisted when the size of

the sliding window and the number of clusters were changed. Conclusion Children and adolescents with IGE and

negative findings for conventional MRI exhibit abnormal dynamic properties of whole-brain functional connectivity, and

the fraction of time of state 1 in IGE patients is correlated with clinical variables, providing new imaging evidence for

research in the neural mechanisms of children and adolescents with IGE.
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Fig 1 Spatial maps of the intrinsic networks

IC: independent component; FPN: frontoparietal network; SMN: sensorimotor network; BGN: basal ganglia network; VN: visual network; DMN: default mode

network; ATTN: attention network; AUD: auditory network.
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state %I (8] 7 FECEE o BTG I [E] 7 11 H80ae 1) 7 49 L boF-
P15 B I ] (mean dwell time), 8321 0E A e
state I IF[A]; ¢ HEHR % (number of transitions), &
B Z I E AT ] P TS [ state 2[RI FE40 1 0ER
134 %itEFik

fdt HISPSS18.0 814 Xf 32 1034 1 — M 95 8 S dFCHa A
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2.1

&1 IGRASBRA—MARLLE
Table1 Comparison of the general data between the IGE group and the control group

2

Subject data IGE group (n=40) HC group (n=37) tly P
(Male/female)/case 18/22 22/15 1.610 0.205
Agelyr." 11.0 (7.3-13.0) 12.0 (10.0-14.0) ~1.290 0.197°
Education/year* 6.0 (2.3-7.8) 7.0 (5.0-8.5) -1.658 0.097°
Hand dominance (right/left)/case 40/0 37/0 - -
Duration of illness/month” 36.5 (4.8-60.0) - - -
VIQ 88.4+24.2 - - _
PIQ 81.6+19.5 - - -
FIQ 83.7423.0 - - -

IGE: idiopathic generalized epilepsy; HC: healthy control; VIQ: verbal intelligence quotient; PIQ: performance intelligence quotient; FIQ: full scale

intelligence quotient. Statistically significant differences between groups were defined as P<0.05. " Chi-square test was performed for statistical analysis.

b Nonparametric tests were performed for statistical analysis. * Median (Q1-Q3).
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Fig 2 The cluster analysis results derived with the cluster number of 6 and the window width of 30 TRs (state 1-state 3)

The left column indicates the dFC matrices, with the number of windowed dFC in every state, the corresponding percentage, as well as the number of participants

from every group who entered into the state. The right column represents the visualization of functional connectivity in each state. The functional connectivity matrix was

screened using a threshold of 0.1 to display all independent components of functional networks. All abbreviations are explained in the notes to Fig 1 and Table 1.
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Fig 3 The cluster analysis results derived with the cluster number of 6 and the window width of 30 TRs (state 4-state 6)

The notes are the same as those for Fig 2.
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