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Abstract
Objective: To characterize electroencephalographic (EEG) profiles of short 
spike-and-wave bursts (SWBs) in patients with idiopathic generalized epilepsy 
reporting sensations of fleeting/almost loss of consciousness, described as “a blip 
on the screen”—a phenomenon first termed “blips” by J.W. Lance.
Methods: Among 176 consecutive patients, 19 were included based on a diag-
nosis of idiopathic generalized epilepsy and the presence of SWBs on EEG re-
cordings. Patients were classified as “blippers” (yes) or “non-blippers” (no) based 
on their response to whether they had ever experienced “blip”-like sensations. A 
total of 624 SWBs extracted from EEG traces were compared between groups. The 
analysis focused on the spike (10–125 Hz) and wave (2.5–4 Hz) frequency band 
components across predefined spatial regions of interests.
Results: SWBs were significantly longer in blippers than in non-blippers (median: 
1.2 s, interquartile range [IQR]: (Q1–Q3): 753–1796 vs 0.9 s, 599–1541; p < .001, 
r = .14). EEG analyses revealed two distinct spatial profiles, with higher fractional 
change in wave amplitude over anterior frontal (39.73, 12.56–81.27 vs 17.34, 5.18–
56.95; p < .01, r = .13), frontal (46.94, 20.55–100.28 vs 31.08, 9.51–88.81; p < .05, 
r = .10), and occipital (25.25, 11.51–50.97 vs 14.99, 4.94–43.80; p < .01, r = .13) re-
gions, but not parietal (p > .05). Similarly, spikes showed increased amplitude in 
anterior frontal (5.32, 2.50–15.27 vs 4.20, 2.58–7.60; p < .05, r = .09) and central 
(3.95, 2.81–6.20 vs 3.07, 1.82–5.08; p < .01, r = .14) regions, with lower occipital 
power in blippers (1.93, 1.36–3.19 vs 2.53, 1.52–4.33; p < .05, r = −.10). Overall, 
spike and wave amplitudes were higher in blippers, particularly at SWB onset. All 
p-values were false discover rate (FDR)–corrected and analyses were conducted 
at the SWB level.
Significance: Distinct EEG profiles of SWBs may be associated with self-reported 
blip experiences.
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1   |   INTRODUCTION

The blip syndrome, first described by James W. Lance,1 
was characterized in a case series involving 12 non-
epileptic patients reporting momentary sensations of im-
pending loss of consciousness, lasting less than a second, 
with occurrence frequencies ranging from one episode 
per month to 15 per day. The term “blip” was coined to 
illustrate an instantaneous subjective sensation, “like a 
blip on a screen,” which vanishes as soon as it appears. It 
is intriguing that Lance believed that these blips could be 
“quasi-epileptic phenomenon,” suggesting that epileptic 
discharges could mimic these experiences.

Recently, we reported on a 15-year-old patient with 
juvenile myoclonic epilepsy who described blip-like sen-
sations during video electroencephalography (EEG) re-
cording. Remarkably, each self-reported sensation was 
time-locked to brief (1–3 s) spike-and-wave bursts (SWBs).2 
Building on this observation we proposed defining an ep-
ileptic “blip” as characterized by four key features: (1) a 
sensation of fleeting/almost loss of consciousness; (2) an 
extremely brief duration, perceived as lasting less than 1 
s; (3) a phenomenological localization within the interior 
of the head; and (4) strictly time-locked to a generalized 
SWB.

It is important to note that these phenomena are de-
scribed as purely internal, devoid of any external sen-
sory component. Patients do not report visual, auditory, 
or somatosensory hallucinations. This unique feature 
raises important questions about how SWBs influence the 
stream of consciousness, expanding the field of transitory 
cognitive impairments due to interictal discharges.3 It is 
striking that patients with epileptic blips seem capable of 
detecting their own EEG discharges, pointing to a direct 
introspective link between epileptic activity and transient 
disruptions in conscious awareness.

Epileptic blips represent a novel phenomenon that is 
likely undetected and unrecognized. In order to further 
investigate their presence among patients with SWBs, 
we conducted a survey among a cohort of consecutive 
patients in our epileptology department to identify in-
dividuals who had experienced blip-like sensations. 
Our goal was to compare SWBs in patients reporting a 
history of blips (so-called “blippers”) to those without 
(“non-blippers”) and to determine whether blippers 
exhibited distinctive SWB characteristics, similar to 
those seen in spared vs impaired consciousness during 
absences.4,5 Specifically, we aimed to identify different 

electroencephalographic SWB profiles to better under-
stand the neurophysiological underpinnings of the oc-
currence of blips.

2   |   MATERIALS AND METHODS

2.1  |  Participants

The initial cohort consisted of 176 consecutive patients 
screened at the epilepsy-specialized neurology depart-
ment of Grenoble-Alpes University Hospital (CHUGA) 
over a 4-month period (February to May 2005). These data 
had not been analyzed previously; this study marks their 
first scientific use. Patients were included based on the fol-
lowing criteria: (1) a diagnosis of idiopathic generalized 
epilepsy (IGE), a condition associated with a higher pro-
pensity for generalized spike-and-wave bursts6,7; and (2) 
the presence of epileptiform generalized SWBs identified 
in EEG recordings.

At the time the cohort was established in 2005, a total 
of 19 participants meeting the inclusion criteria were 
asked the following questions: “Do you sometimes feel 
like there's a brief moment of disconnection? As if a flash 
is passing through your head? Like a blip on a screen?”. 
Those who responded affirmatively were assigned to the 
“blippers” group, whereas those who responded negatively 

K E Y W O R D S

blip syndrome, spike-and-wave bursts, epileptiform activity, absence seizures, consciousness

Key points

•	 Epileptic blips are described as brief events in 
which patients behave as if they perceive their 
own electroencephalographic (EEG) spike-and-
wave bursts (SWBs).

•	 At the burst level, distinct spike-and-wave EEG 
profiles were observed in patients with a history 
of blips (blippers), suggesting candidate physi-
ological correlates.

•	 A specific combination of spike-and-wave 
physiological changes may contribute to the 
perception of fleeting or almost impairments of 
consciousness.

•	 SWBs from blippers show increased wave am-
plitude in the frontal/occipital areas and higher 
spike amplitude over anterior frontal and cen-
tral EEG sites.
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      |  3MATRINGE et al.

were classified as “non-blippers”. This retrospective study 
included only EEG recordings predating blip-related clini-
cal investigation, as group classification relied on patients' 
recollection of the phenomenon at the time of inclusion. 
No standardized assessment was conducted between 2006 
and 2022.

In 2023, upon resuming scientific investigation of the 
blip phenomenon, two additional patients were included, 
both of whom spontaneously reported blip-like expe-
riences during clinical interviews and met the original 
inclusion criteria. As this study is not epidemiological, 
their inclusion aimed to enhance statistical power. It is 
important to note that the diagnostic criteria for IGE have 
remained largely consistent over the years,8,9 ensuring 
the continued relevance and reliability of the dataset for 
present analyses. In total, 21 participants were included 
in the study (8 blippers, 13 non-blippers). However, due to 
partial EEG file corruption, only 19 participants from the 
original cohort were retained for EEG-based analyses (6 
blippers, 13 non-blippers).

EEG data were recorded during wakefulness from 19 
scalp electrodes arranged according to the international 
10–20 system, using the Deltamed Coherence EEG sys-
tem at a sampling rate of 256 Hz. The cumulative me-
dian recording time was 70 min per participant, across 
an average of two EEG sessions. Table  1 summarizes 
the participants' demographic and clinical characteris-
tics. A total of 745 SWBs were initially identified, but 
due to file corruption and additional selection criteria 
(described later), 624 SWBs were ultimately retained for 
EEG analysis.

2.2  |  Data analysis

The methodology for identifying and analyzing SWBs 
was based on established protocols (see Guo et  al.4; 
Springer et  al.5). EEG data were acquired at CHUGA, 
France, and analyzed at Yale, USA, using MATLAB 2024b 
(MathWorks) and the EEGLAB toolbox (v2024; Delorme 
& Makeig10).

2.2.1  |  Spike-and-wave burst identification

Generalized SWBs were visually identified and marked 
using a customized version of the EEGLAB software, de-
veloped in previous work.11 An epilepsy specialist (L.V.), 
blinded to group assignments, manually annotated the 
onset and offset of each SWB (see Supporting Information 
for details). Only interictal bursts were analyzed, based on 
the absence of any reported clinical manifestations or ictal 
semiology during the recordings. T
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2.2.2  |  EEG preprocessing

Preprocessing steps were adapted from previous work5 
(see Supporting Information for further details). EEG data 
were high-pass filtered with a finite impulse response (FIR) 
with a 1 Hz corner frequency to remove low-frequency 
drift, and a 50 Hz notch filter was applied to attenuate 
power line noise. For artifact rejection, any 1 s epoch of 
the signal was rejected if its amplitude exceeded 150% of 
the power mean in each SWB, averaging voltage across 
channels. All electrodes were re-referenced to a common 
average reference to enhance signal comparability.

SWBs and surrounding time periods were segmented 
into distinct windows: pre-SWB (20 s before onset), SWB 
(epileptiform burst period), and post-SWB (20 s after off-
set). The 20-s pre-SWB window was selected in line with 
previous work.4,5,12 Although early pre-burst changes have 
been described,13 major spectral shifts typically emerge at 
SWB onset. Overlapping SWBs were managed by equally 
splitting overlapping peri-SWB windows or by rejecting 
events occurring within 4 s of another SWB. The remain-
ing signal served as the global baseline. Finally, the global 
baseline mean voltage per channel was subtracted from 
the SWB and peri-SWB windows. This was done to ensure 
full control over potential residual voltage offsets.

2.2.3  |  EEG analysis

Power spectral analysis was employed to explore differ-
ences across spatial regions of interest (ROIs), follow-
ing methodologies previously applied in the analysis of 
spike-and-wave discharges during absence seizures (see 
Guo et al.4). Typical spike-and-wave discharges consist of 
low-frequency 3–4 Hz waves and high-frequency (>10 Hz) 
spikes; thus, our analysis focused on the corresponding 
2.5–4 and 10–125 Hz frequency ranges. For each range, 
EEG power was calculated for each SWB and normalized 
by dividing it by the mean power during the pre-SWB pe-
riod of the same channel, yielding fractional power. The 
results were visualized using head maps, which were 
quantified across predefined scalp regions of interest. In 
addition, time courses of fractional EEG amplitude were 
plotted for blippers vs non-blippers, calculated across all 
electrodes together.

Given the subtler nature of blips compared to absence 
seizures, potentially associated with power differences 
across the entire scalp, we adopted a more granular divi-
sion of the scalp into five ROIs, rather than the broader 
three regions (frontal, central, and posterior) used in prior 
studies. The selected ROIs included frontal anterior (Fp1–
Fp2), frontal (F3, Fz, F4), middle (C3, Cz, C4), parietal (P3, 
Pz, P4), and occipital (O1, O2) electrodes. Regional scalp 

data were obtained by averaging the fractional power 
within each ROI during SWB periods.4

2.2.4  |  Statistical analysis

Statistical analyses were performed in MATLAB using 
non-parametric Wilcoxon rank-sum tests, consistent 
with prior work,5 to compare demographic, clinical, and 
electrophysiological variables between blippers and non-
blippers (significance threshold: .05). False discovery rate 
(FDR) correction was applied to account for multiple 
comparisons.14 Fisher's exact test assessed associations be-
tween blippers and specific IGE subtypes (e.g., absence).

Statistical analyses were focused on SWB periods, with 
the 20 s preceding each SWB event used as a reference for 
signal change measurements. Wilcoxon rank-sum tests 
were employed to compare median fractional power am-
plitude in scalp ROIs during SWBs between blippers and 
non-blippers. FDR correction was applied to adjust for 
multiple comparisons. Analyses were performed sepa-
rately for frequency bands associated with spike and wave 
components. Similar analyses in the time–frequency do-
main were conducted to capture temporal variations in 
fractional power between SWBs from blippers and non-
blippers. Periods spanning −20 s to +20 s around each 
discharge were compared (Springer et al.5), and fractional 
power within each window was calculated with 50% over-
lap. To ensure accurate frequency estimation, the window 
size was adjusted to include at least two full cycles within 
each frequency band. Consequently, different window 
sizes were used: 256 sampling points (1 s) for the 2.5–4 Hz 
band and 51 (0.2 s) for the 10–125 Hz band.

Statistical analyses were primarily conducted at the 
individual SWB level, in line with prior discharge-level 
studies,4,5,12,15 with the specific aim of identifying poten-
tial biomarkers at the burst level. However, to account for 
the nested structure of the data, complementary subject-
level analyses were also performed, as detailed in the 
Supporting Information S1.

3   |   RESULTS

Of the 19 participants retained for EEG analyses, 6 
reported experiencing “blips.” No blips were annotated 
during EEG recordings. However, given the fleeting and 
underrecognized nature of the phenomenon, it is possible 
that some events were overlooked or under-evaluated 
in routine clinical settings. As previously detailed, two 
additional patients, included in 2023, met the inclusion 
criteria and were added to the clinical and demographic 
analyses only (bringing the total to 8 blippers and 13 
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      |  5MATRINGE et al.

non-blippers for these analyses). Although their EEG 
studies were annotated, file corruption prevented their 
inclusion in quantitative analyses. EEG-based results thus 
rely on 6 blippers and 13 non-blippers.

3.1  |  Demographics and clinical 
characteristics

All statistical analyses were performed using non-
parametric rank-sum tests. Results are described using 
medians and interquartile ranges (IQRs; Q1–Q3), with 
corrections for multiple comparisons applied via the FDR 
method for EEG-related analyses. Detailed clinical and de-
mographic data, including antiseizure medication (ASM) 
regimens at inclusion, are provided in the Table S1.

Blippers were significantly older (median: 29 years, 
IQR (Q1–Q3): 24–38.5) than non-blippers (18 years, 
16–26), based on participants' mean age across their 
EEG sessions (p < .05). No significant group differences 
were found in age at seizure onset (blippers: 12.5 years, 
8–15; non-blippers: 14 years, 11–19). However, epilepsy 
duration—calculated as the difference between partici-
pants' mean age across their EEG sessions and age at sei-
zure onset—was significantly older in blippers (median: 
13.6 years, IQR: 6.75–31.8) than in non-blippers (median: 
7 years, 4–9; p < .05). In addition, no significant differences 
were observed in the frequency of SWBs per hour, calcu-
lated as the ratio of SWBs to EEG session duration (non-
blippers: 21, 7.59–31.9; blippers: 8.5, 2.09–25.5; p > .05).

To assess whether blippers were more prone to certain 
seizure types within the idiopathic generalized epilepsy 
group (i.e., absence, myoclonic and/or generalized tonic–
clonic seizures), we compared the proportion of patients 
with a history of each seizure type between blippers and 
non-blippers. For each seizure type, a 2 × 2 contingency 
table (presence vs absence × group) was constructed, and 
Fisher's exact test was applied due to small sample sizes. 
No significant group differences were observed in the prev-
alence of absence seizures (blippers: 6/8; non-blippers: 
5/13), myoclonic seizures (blippers: 2/8; non-blippers: 
2/13), or generalized tonic–clonic seizures (blippers: 7/8; 
non-blippers: 5/13), all p's > .05.

3.2  |  EEG profile of spike-and-wave burst

This section describes the analysis of EEG data focusing 
on SWBs in blippers and non-blippers. To ensure accurate 
results, SWBs occurring within 4 s of each other were ex-
cluded to avoid overlap and to provide sufficiently long 
pre-ictal periods that (1) do not interfere with post-ictal 
periods and (2) enable reliable channel mean estimation. 

Two corrupted data files were also excluded, resulting in 
109 SWBs in the blipper group and 515 SWBs in the non-
blipper group, for a total of 624 SWBs.

SWBs in blippers were significantly longer in duration 
(median: 1288 ms, IQR (Q1–Q3): 753–1796) compared to 
non-blippers (928 ms, 599–1541; p < .001, r = .14). EEG re-
cordings revealed broadly distributed SWBs with frontal 
amplitude predominance (Figure  1A,B,D,E). However, 
blippers showed greater EEG power across widespread 
regions, particularly in the anterior frontal and posterior 
areas, compared to non-blippers (Figure 1C,F).

In the wave frequency range (2.5–4 Hz), blippers exhib-
ited significantly higher power in anterior frontal, frontal, 
and occipital regions. In the spike frequency range (10–
125 Hz), blippers demonstrated greater power in anterior 
frontal and central regions. Of interest, non-blippers dis-
played higher occipital power in the spike frequency range 
but lower occipital power in the wave frequency range 
compared to blippers.

In greater detail, median differences in fractional EEG 
power for waves were as follows: anterior frontal (blip-
pers: 39.73, 12.56–81.27; non-blippers: 17.34, 5.18–56.95; 
p < .01, r = .13); frontal (blippers: 46.94, 20.55–100.28; non-
blippers: 31.08, 9.51–88.81; p < .05, r = .10); and occipital 
(blippers: 25.25, 11.51–50.97; non-blippers: 14.99, 4.94–
43.80; p < .01, r = .13). Central (blippers: 12.15, 8.14–23.68; 
non-blippers: 13.11, 4.95–28.12) and parietal (blippers: 
16.73, 7.62–32.19; non-blippers: 16.42, 5.46–33.32) regions 
were not significant (p > .05). For spikes, differences were 
observed in anterior frontal regions (blippers: 5.32, 2.50–
15.27; non-blippers: 4.20, 2.58–7.60; p < .05, r = .09), and 
central regions (blippers: 3.95, 2.81–6.20; non-blippers: 
3.07, 1.82–5.08; p < .01, r = .14). Finally, in the occipital 
region, non-blippers showed higher power compared to 
blippers (blippers: 1.93, 1.36–3.19; non-blippers: 2.53, 
1.52–4.33; p < .05, r = −.10). All p-values were corrected 
using the FDR. Frontal (blippers: 4.46, 2.95–8.39; non-
blippers: 4.99, 2.91–8.89) and parietal (blippers: 3.61, 
2.34–5.05; non-blippers: 3.16, 1.93–5.00) areas were not 
significant (p > .05).

Complementary per-subject summary metrics are pro-
vided in Table  S2. Group comparisons using Wilcoxon 
rank-sum tests at the subject level did not yield statistically 
significant differences (Table S3). However, a group-level 
generalized linear mixed-effects model analysis revealed a 
similar trend-level difference (uncorrected) between blip-
pers and non-blippers in the spike frequency band within 
the occipital ROI (Table S4).

Time course analysis revealed overall greater ampli-
tudes from the onset of SWBs in blippers compared to 
non-blippers (Figure 2A,B). In the 2.5–4 Hz band (associ-
ated with wave components), group differences emerged 
prior to burst onset. In the 10–125 Hz range (associated 
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6  |      MATRINGE et al.

with spike components), amplitude differences became 
significant shortly after seizure onset. This suggests that 
SWBs in blippers are associated with more pronounced 
physiological changes on EEG. Of interest, blippers 
also exhibited a period of higher pre-ictal power in the 
10–125 Hz range and periods of higher post-ictal power 
in both the 10–125 and 2.5–4 Hz frequency ranges com-
pared to non-blippers.

Individual subject time courses of fractional EEG 
power are shown in Figure S1B–D. Subject-level rank-sum 
comparisons are presented in A and B, yielding longer pe-
riods of significance. However, given the limited statistical 
power at the subject level—particularly for some blippers 

contributing only 1 SWB—these results should be inter-
preted with caution.

4   |   DISCUSSION

The objective of this study was to compare the 
characteristics of EEG spike-and-wave bursts (or 
SWBs) between patients with IGE who had previously 
experienced blips and those who had not. The goal was 
to identify EEG features that distinguish SWBs recorded 
in individuals susceptible to epileptic blips. Apart from 
a significantly higher age in the blip group—which 

F I G U R E  1   Electroencephalographic (EEG) power of spike-and-wave bursts (SWBs) at the burst level in blippers compared to non-
blippers. (A, B) Topographic maps of EEG power across 19 channels in the 2.5–4 Hz frequency range, representing the wave components 
of spike–wave bursts for blippers (A) and non-blippers (B). (C) Median fractional EEG power is displayed for each scalp region of interest 
(ROI) for blippers and non-blippers (anterior frontal: Fp1, Fp2; frontal: F3, Fz, F4; central: C3, Cz, C4; parietal: P3, Pz, P4; and occipital: 
O1, O2) in the 2.5–4 Hz frequency range, comparing blippers and non-blippers. (D, E) Topographic maps of EEG power in the 10–125 Hz 
frequency range, corresponding to the spike components of spike–wave bursts, are shown for blippers (D) and non-blippers (E). (F) Median 
fractional EEG power in the 10–125 Hz frequency range for spike–wave bursts in blippers vs non-blippers for each scalp ROI. Color scale 
bars represent EEG power during SWBs normalized to pre-SWB power prior to seizures (fractional change). The top color bar applies to 
A and B, whereas the bottom color bar applies to D and E. In C–F, dark blue represents blippers, and sky blue represents non-blippers. 
Interquartile range (IQR): 75th percentile (third quartile, Q3) to 25th percentile (first quartile, Q1) is centered around the median (second 
quartile, Q2). For clarity, only the upper half (IQR/2) is displayed as error bars above the median. ROIs on the x-axis are highlighted in 
red when statistical significance is reached after false discovery rate (FDR) correction (*p < .05; **p < .01). n = 624 SWBs, including 109 in 6 
blipper patients and 515 in 13 non-blipper patients.

 15281167, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/epi.18557 by U

niversité G
renoble A

lpes, W
iley O

nline L
ibrary on [30/07/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



      |  7MATRINGE et al.

was also associated with longer epilepsy duration—
no notable differences were found in demographic or 
epilepsy-related clinical variables. Notably, the duration 
of SWBs was slightly longer in blippers compared to non-
blippers, although their duration remained remarkably 
brief (~1.2 s). Across all SWBs, the spike and slow wave 
components consistently exhibited maximal amplitude in 
the frontal cortex (Figure 1), a pattern commonly reported 
in absence seizures4,16,17—suggesting potentially shared 
mechanisms between absences and blips.

Indeed, typical absences are non-motor seizures char-
acterized by abrupt and transient episodes of staring and 
unresponsiveness, typically lasting ~10 s, and associated 
with generalized spike-and-wave discharges at 3–5 Hz.18 
The spike and slow wave components of these discharges 
exhibit maximal amplitude in the bi-frontal convexity, with 
optimal identification in the fronto-polar regions.16,17,19 
Absences are widely recognized as the most distinct and 
pure form of consciousness impairment in epilepsy20 and 
show strong electrophysiological (SWBs) and semiological 
(consciousness impairment) parallels with blips.

A large EEG/functional magnetic resonance imag-
ing (fMRI) cohort study analyzing 810 absence seizures 
demonstrated that varying degrees of consciousness im-
pairment are driven by widespread physiological changes 
across brain networks, including the default mode, task-
positive, and frontoparietal networks.4 This continuum 
suggests that spike-and-wave discharge characteristics—
such as duration and spike-and-wave power across fron-
tal, central, and parietal regions—are closely linked to the 
severity of consciousness impairment, and may serve as a 
framework for characterizing blips.

Nevertheless, shorter paroxysmal epileptiform EEG 
abnormalities are conventionally classified as interictal 
bursts (<3 s) and considered clinically silent.21 However, 
even brief epileptiform discharges have been shown to 
disturb behavior22 and cognition,3,23 highlighting that du-
ration alone does not strictly correlate with the extent of 
impairment. This is further supported by the existence of 
very short absences (<4 s),24 as well as by reports in pho-
tosensitive patients, where one subjective sensation of 
impaired consciousness was already noted during a 2 s 

F I G U R E  2   Time course of electroencephalographic (EEG) fractional power during spike-and-wave bursts (SWBs) in blippers versus 
non-blippers across all electrodes at burst level. (A, B) Time course of EEG amplitude fractional change (signal divided to baseline) for low 
(2.5–4 Hz, A) and high (10–125 Hz, B) frequency ranges, representing the waves and spikes characteristic of SWBs. Bold segments indicate 
statistically significant differences (p < .05) following false discovery rate (FDR) correction for multiple comparisons. Time courses are 
aligned to SWB onset (time = 0 s) and display the median (second quartile, Q2; bold color lines) and interquartile range (IQR; shaded area 
between 25th (first quartile, Q1) and 75th (third quartile, Q3) percentiles) across all electrodes. Dashed vertical lines mark burst onset (gray) 
and median offset (dark blue for SWBs in blippers; sky blue for non-blippers). Fractional power was computed using overlapping windows 
with a 50% overlap. The initial window size was 51 sampling points (0.2 s) for the 10–125 Hz band and 256 (1 s) for the 2–4 Hz band, which 
accounts for the visual differences observed in the curves. n = 624 SWBs, including 109 in 6 blipper patients and 515 in 13 non-blipper 
patients. Longer window size in the 2.5–4 Hz band reduces temporal precision compared to the 10–125 Hz band.
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8  |      MATRINGE et al.

photic stimulation-induced discharge.25 Taken together, 
these findings suggest that the duration of epileptiform 
activity is not the sole determinant of consciousness al-
teration—a perspective that directly informs how blips 
should be interpreted, as they may lie on a continuum 
with absence seizures.

The variability of absence seizures, combined with 
the morphological similarities in spike-and-wave bursts 
between absences and blips, as well as their shared as-
sociation with consciousness impairment—complete 
interruption in absence seizures vs brief, self-detected 
disruptions in blips—raises the possibility that blips may 
reflect a minimal expression of absence seizures or, at the 
very least, a “micro-absence” or an “almost-absence.” It is 
notable that many blippers had a comorbid diagnosis of 
absence seizures, which may partly explain the electro-
physiological patterns observed. However, interpreting 
such short bursts as absence seizures would require a re-
consideration of the current International League Against 
Epilepsy (ILAE) definition of absences, which typically 
involve longer, clinically observable ictal events. Notably, 
however, not all patients experiencing blips had absence 
seizures.

The precise electrophysiological mechanisms underly-
ing the specific phenomenological experience associated 
with blips remain unclear. It thus remains to be deter-
mined whether the blip-like phenomenon arises from 
an inefficient or hyper-efficient spike component, a wave 
component, or an interplay of both.

Our results suggest that both the spike and wave 
components of SWBs exhibit higher amplitudes in blip-
pers compared to non-blippers, with distinct regional 
differences (see Figure  1). The wave component shows 
greater amplitude in the frontal cortex, consistent with 
the stronger involvement of the cortico-thalamic network 
in absence seizures,26,27 which is proposed to specifically 
impair cognitive functions.20 Of note, the maximum am-
plitude of the wave component for both blippers and non-
blippers appears to be in the same frontal region, but of 
larger magnitude for the blippers (see Figure 1A–C). The 
spike component also has maximal amplitude in the ante-
rior regions for both blippers and non-blippers; however, 
for blippers this component appears to be more anteriorly 
displaced into prefrontal electrode contacts, whereas for 
non-blippers the maximum appears in frontal contacts 
(Figure 1D–F). Another regional difference between the 
wave and spike component is seen in the occipital area, 
where blippers have significantly larger magnitude for 
waves but smaller magnitude for spikes. Such regional 
differences were not seen between behaviorally spared 
and impaired absence seizures, suggesting a possible 
difference in physiology between absence seizures and 
blips.4,5,28 To better understand the altered consciousness 

in both absence seizures and blips, it will be necessary in 
future work to investigate the potential involvement of 
anterior and posterior brain networks in greater detail. 
Global theories of consciousness emphasize the prefron-
tal cortex's crucial role within a frontoparietal network 
supporting conscious access on a timescale of a few hun-
dred milliseconds.29,30 However, posterior brain networks 
are also postulated to play a key role in conscious pro-
cesses,31–33 including self-representation34 and metacog-
nitive processing.35

In the blippers group, all patients had a history of 
absence seizures and/or tonic–clonic seizures (see 
Table 1). The classification of blips remains complex, as 
their characteristics do not fit neatly within the ictal–
interictal dichotomy. Although the electrophysiological 
amplitude of SWBs in blippers suggests ictal epileptic 
discharges, their brief duration aligns more closely with 
interictal activity (see Figure 2). However, as discussed, 
duration alone does not strictly determine the extent of 
impairment.

This intermediate duration—~300 ms longer in 
SWBs from blippers (~1.2 s) compared to those from 
non-blippers (~0.9 s)—raises important questions about 
its clinical relevance. This difference may be a first step 
in defining a permissive temporal window, sufficient to 
transiently disrupt consciousness, yet still short enough 
to avoid the complete memory suppression typically ob-
served in absence seizures. In this context, such SWBs 
could reflect a borderline state in which consciousness 
is briefly impaired but the interruption remains accessi-
ble to introspection and, consequently, to encoding and 
recall. However, the duration does not strictly match the 
phenomenological experience reported by patients—
as “a fraction of a second”—suggesting that only part 
of the burst may suffice to generate a blip experience, 
or that subjective and objective temporalities may not 
align.

It is interesting that auras—often described as senso-
rial experiences preceding seizures36—were classically 
thought to be associated with focal rather than general-
ized epilepsy; however, more recent work has shown that 
auras occur commonly in generalized epilepsy as well.37 
The subjective nature of blips suggests that they may rep-
resent a distinct and underrecognized type of aura in pa-
tients with generalized epilepsy. However, unlike classical 
auras, which primarily involve sensory or perceptual sys-
tems, blips appear to reflect a transient disruption in the 
stream of consciousness itself. Described as purely inter-
nal and fleeting,1,2 these phenomena could be conceptu-
alized as an “aura of consciousness,” providing a window 
into how brief epileptic bursts interfere with neural net-
works critical for conscious experience and how such dis-
ruptions are subjectively detected by the patient.
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4.1  |  Limitations and perspectives

In our study, the comparison of SWBs between blippers 
and non-blippers did not include information about the 
occurrence of blips or not in the individual SWB episodes. 
Therefore, we were only able to investigate potential over-
all physiological differences between patients with vs 
without blips rather than studying the pathophysiology 
of individual blips themselves. Ideally, this study would 
have included patients experiencing epileptic blips during 
EEG recordings, allowing for a robust characterization of 
the relationship between SWBs and simultaneous subjec-
tive phenomena. However, such cases appear to be rare.2 
Instead, we assumed that the recollection of previous blip 
sensations could be linked to a distinct SWB profile. This 
serves as a first step toward a larger study directly contrast-
ing blips and non-blips to examine their timing and neu-
rophenomenological correlates.38 Moreover, the spatial 
resolution of our data is limited, underscoring the need for 
more advanced electrophysiology and neuroimaging to 
better map cortical and subcortical networks. Large-scale 
studies including epileptic and non-epileptic participants 
are needed to assess the prevalence and characteristics of 
blip-like phenomena, including their potential association 
with different seizure types.

In addition, because patients were taking various ASMs, 
a potential influence on SWB characteristics or the subjec-
tive reporting of blip-like sensations cannot be ruled out 
and should be investigated prospectively. Other potential 
confounding factors—age and epilepsy duration—should 
also be considered. Although previous studies have shown 
that SWB amplitude tends to decrease with age,39 blippers 
in our sample—who were older and had higher epilepsy 
duration—exhibited increased amplitudes at burst level, 
suggesting that age alone is unlikely to account for the 
observed differences. Finally, since no direct associations 
between EEG discharges and phenomenological descrip-
tions were assessed in this retrospective study, it remains 
possible that blips do not originate from epileptic activity 
and may instead be related to psychiatric comorbidities 
such as anxiety or to associated medications.

Although differences were clearly observed at the SWB 
level, complementary analyses revealed that these ef-
fects did not consistently generalize at the subject level. 
This discrepancy likely reflects a combination of high 
intra-subject variability, unequal numbers of events per 
participant, and limited statistical power for such analy-
ses—particularly for subjects contributing only one or a 
few SWBs. These findings underscore the importance of 
interpreting our results as event-level phenomena rather 
than as stable, subject-level traits. They also point to the 
potential of SWB-specific EEG features as promising 
event-level biomarkers, and highlight the need for future 

studies with greater statistical power and more balanced 
within-subject data.

5   |   CONCLUSION

At the burst level, spike-and-wave bursts reveal distinct 
electroencephalographic patterns in patients suscepti-
ble to epileptic blips in generalized epilepsy. Although 
these findings do not systematically generalize at the 
subject level, they may point to candidate physiological 
features associated with the propensity to detect subtle 
impairments of consciousness. This line of investigation 
raises fundamental questions about how epileptic bursts 
may transiently disrupt the continuity of consciousness. 
Future research should further explore the clinical and 
theoretical dimensions of epileptic blips, refining their 
characterization and underlying mechanisms to enhance 
both scientific understanding and patient care.
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