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Abstract
Objective: To determine the duration of epileptic seizure types in patients who 
did not undergo withdrawal of antiseizure medication.
Methods: From a large, structured database of 11 919 consecutive, routine video-
electroencephalograpy (EEG) recordings, labeled using the SCORE (Standardized 
Computer-Based Organized Reporting of EEG) system, we extracted and ana-
lyzed 2742 seizures. For each seizure type we determined median duration and 
range after removal of outliers (2.5–97.5 percentile). We used surface electromyo-
graphy (EMG) for accurate measurement of short motor seizures.
Results: Myoclonic seizures last <150 ms, epileptic spasms 0.4–2  s, tonic sei-
zures 1.5–36 s, atonic seizures 0.1–12,5  s, when measured using surface EMG. 
Generalized clonic seizures last 1–24 s. Typical absence seizures are rarely longer 
than 30 s (2.75–26.5  s) and atypical absences last 2–100 s. In our patients, the 
duration of focal aware (median: 27 s; 1.25–166 s) and impaired awareness sei-
zures (median: 42.5 s; 9.5–271 s) was shorter than reported previously in patients 
undergoing withdrawal of antiseizure medication. All focal seizures terminated 
within 10 min. Median duration of generalized tonic–clonic seizures was 79.5 s 
(57–102 s) and of focal-to-bilateral tonic–clonic seizures was 103.5 (77.5–237 s). 
All tonic–clonic seizures terminated within 5 min.
Significance: This comprehensive list of seizure durations provides important 
information for characterizing seizures and diagnosing patients with epilepsy. 
The upper limits of seizure durations are helpful in early recognition of imminent 
status epilepticus.
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1   |   INTRODUCTION

Duration of various epileptic seizure types is important 
information, with high clinical relevance. It contributes 
to defining and diagnosing seizure types.1–5 Knowing the 
upper limit of seizure duration of the seizure types is im-
portant for early identification of patients who are at risk 
for status epilepticus.6

Epileptic seizures encompass a broad spectrum of elec-
troclinical phenomena. Correct classification is needed 
for choosing the optimal treatment and advising patients 
regarding prognosis.7–9 When the electroclinical picture 
matches a known epilepsy syndrome, the prospects for 
targeted treatment, prognostic counseling, as well as se-
lection of patient populations for research improve con-
siderably.1,9–12 Knowing how long a seizure lasts is an 
essential part of seizure characterization.

Moreover, knowing when a seizure is expected to stop 
spontaneously helps recognize prolonged seizures and de-
fine the time limit for impending status epilepticus (SE), 
so that preventive emergency treatment can be started in a 
timely manner.6,13 As Dobesberger et al.13 also highlighted, 
the limitation in previous studies was that seizure duration 
was determined from patients admitted to the video-EEG 
(electroencephalography) monitoring unit and antiseizure 
medication withdrawal. Only a few studies have looked at 
the effect of antiseizure medication withdrawal on seizure 
duration.13–15 Negative correlation between antiseizure 
medication serum levels and seizure duration reported in 
two studies13,14 indicates that antiseizure medication with-
drawal possibly prolongs seizure duration. This correlation 
is further supported by studies showing low antiseizure 
medication serum levels in patients with SE.16,17

In current definitions, the duration of many seizure 
types has largely been based on expert opinion. Only a few 
studies have systematically measured duration of the sei-
zure types.13,14 Comparing results from studies reporting 
the duration of different seizure types is challenging due to 
the heterogeneity of study populations (adults vs children, 
refractory epilepsy vs new-onset seizures, antiseizure medi-
cation withdrawal vs well-treated patients, different seizure 
types, and different terminology). Furthermore, the meth-
ods used to measure seizure duration have been variable, 
based either on ictal EEG or clinical duration (or both), re-
corded with either scalp EEG or intracranial electrodes.

Using a large, structured video-EEG database 
(Standardized Computer-Based Organized Reporting of 
EEG [SCORE]), we systematically measured the dura-
tion of various types of seizures from consecutive patients 
who had undergone routine EEG recordings, and did not 
undergo antiseizure medication withdrawal, thus reflect-
ing the habitual state of the patients. Using a data-driven 
approach, we provide here duration limits for the various 

seizure types in a comprehensive manner. Our results 
offer a useful tool for seizure characterization and help 
identify impending SE.

2   |   METHODS

Video-EEG was recorded as a part of routine diagnostic 
workup of patients at the Danish Epilepsy Centre, 
Dianalund, Denmark, and in a satellite EEG laboratory 
in Nuuk, Greenland. EEG was recorded with the 
NicoletOne EEG system (Natus Neuro, USA), using the 
extended scalp EEG electrode array of the International 
Federation of Clinical Neurophysiology (IFCN).18 
Recordings were carried out by certified, experienced 
EEG technicians, for 30 min (routine EEG), 60 min (sleep 
EEG), or up to 4 h (short-term video-EEG monitoring), 
including provocations such as intermittent photic 
stimulation (IPS) and hyperventilation during a routine 
or ambulatory recording in the awake state. Surface 
electromyography (EMG) electrodes were added when 
motor phenomena were expected, based on referral 
information. Two to six channels of bipolar surface EMG 
were used. The most common placement was bilaterally 
on sternocleidomastoid, splenius capitis, deltoid, 
biceps brachii, quadriceps femoris, and tibialis anterior 
muscles.18 However, other muscles were included when 
different semiology was indicated in the referral.

EEG and semiology features were prospectively reg-
istered in the database, using the SCORE system19,20 
(Holberg EEG, Norway). All scored features were auto-
matically stored in a Microsoft Structured Query Language 
(SQL) database. For this study, we identified all routine, 

Key points

•	 We measured duration of seizure types during 
routine video-EEG (electroencephalography), 
in patients who did not undergo withdrawal of 
antiseizure medication.

•	 For each seizure type we provide median dura-
tion and range after removal of outliers.

•	 Measured by surface electromyography (EMG), 
myoclonic jerks last <150 ms, epileptic spasms 
0.4–2 s, tonic seizures 1.5–36 s, and atonic sei-
zures 0.1–12.5 s.

•	 Typical absences are rarely >30 s (range: 2.75–
26.5) and atypical absences last 2–100 s.

•	 Most focal seizures terminate within 9 min and 
generalized tonic–clonic seizures terminate 
within 5 min.
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sleep, and ambulatory video-EEG studies with clinical ep-
isodes in patients who did not undergo antiseizure medi-
cation withdrawal. We extracted the scored features using 
SQL scripts.

Each recording was evaluated by two experienced, 
board-certified clinical neurophysiologists. One of the 
authors (PML) reassessed all recordings with clinical 
episodes. When discordance regarding classification or 
duration of the clinical episode occurred, it was resolved 
by a consensus discussion involving a third expert (SB). 
For this study, we evaluated the following features: demo-
graphics, seizure type, and diagnosis.

Seizure duration was measured as EEG duration, clin-
ical duration, and cumulative seizure duration. Clinical 
seizure duration was defined as the time between initial 
clinical sign(s)—either objective or reported by the patient 
(whichever came first)—and cessation of the clinical phe-
nomena. EEG seizure duration was defined as the time 
between the initial transition from background activity to 
ictal activity (focal or generalized) and the cessation of that 
activity/initiation of postictal EEG activity (suppression or 
slowing). The cumulative seizure duration was defined as 
the duration of both EEG activity and ictal clinical signs 
seen together as it is often evaluated in clinical praxis: 
from the first ictal sign (clinical or electrographic, which-
ever came first) to the last ictal phenomena (clinical or 
electrographic, whichever came last). For myoclonic sei-
zures in patients with surface EMG, we used this modality 
for an objective measurement, due to the short duration 
of this seizure type. For each seizure type we calculated 
mean duration, range (minimum-maximum), and dura-
tion after removal of outliers (2.5th–97.5th percentile). 
Seizures were classified in accordance with International 
League Against Epilepsy (ILAE) terminology.7 In addi-
tion, we evaluated the duration of psychogenic nonepi-
leptic seizures (PNES). We grouped seizures by type and 
determined the range of cumulative seizure durations for 
each seizure type. For each patient, median seizure du-
rations were determined per seizure type, and then used 
for subsequent analyses. We excluded recordings where 
measurement of seizure duration was not possible, as 
explained below. In patients with progressive myoclonic 
epilepsy, the confluent runs of seizures made duration 
measurement impossible (n  =  5). Status epilepticus oc-
curred in 20 patients. For technical reasons, some seizures 
were only partly recorded on video or EEG (n = 16). The 
video had been accidentally deleted in 54 recordings.

3   |   RESULTS

The SCORE video-EEG database comprised 11 919 
consecutive recordings from 7833 patients (50% female), 

recorded between April 30 2013 and September 7 2020. 
The median age for the whole database population was 
24 years (range 1  day to 92 years); 1.2% (n =  146) of the 
recordings were done on patients younger than 1 year 
of age (median 8 months, range 1 day to 11 months). In 
total, 2742 seizures from 887 video-EEG recordings (725 
patients) were analyzed in this study. The median age was 
17 years (range: 3 weeks to 79 years; 60% female).

Table 1 describes the patient population for each sei-
zure type. For rare seizure types, the number of patients 
is lower, whereas for seizures commonly occurring during 
EEG recordings in patients not undergoing withdrawal of 
antiseizure medication, such as absences and focal sei-
zures, the number of patients is higher (Table 1).

Table 2 and Figure 1 summarize the durations of the 
seizure types. Generalized motor seizures had durations 
of less than 1 min, with the exception of (primary) gen-
eralized tonic–clonic seizures, with an upper duration of 
102 s. When measured using surface EMG signals, the du-
ration of generalized myoclonic seizures was between 30 
and 140 ms (after excluding outliers). Most typical absence 
seizures had durations less than 27 s (with outliers up to 
32 s), whereas atypical absence seizures had durations up 
to 100 s. Most focal impaired awareness seizures stopped 
within 5 min (outliers up to almost 10 min), whereas focal 
aware seizures stopped within 3 min. The focal-to-bilateral 
tonic–clonic seizures in our series of patients not under-
going antiseizure medication withdrawal, stopped spon-
taneously within 4 min. PNES had durations exceeding 
30 min, with a median of 3.5 min (Table 2).

4   |   DISCUSSION

Using a large, structured database of seizures in patients 
not undergoing withdrawal of antiseizure medication, we 
determined the duration of various seizure types, to help 
characterize seizures and to establish the upper limit of 
seizures likely to stop without external intervention. To 
our knowledge, no other study has comprehensively eval-
uated the typical duration of different seizure types.

4.1  |  Myoclonic seizures

Dobesberger et al.13 report median clinical duration for 
myoclonic seizures to be 3 s (range 1–5  s). They do not 
mention whether they used EMG electrodes to measure 
muscle contractions but we suspect that the remarkably 
longer duration in their study could be due to the fact that 
they measured repetitive myoclonic jerks. Alternatively, 
the overevaluation of the duration could be due to 
assessing video only (i.e. without EMG electrodes). Our 
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study results for single myoclonic seizures are similar 
to those of several, previous studies.21–24 Many of those 
studies suggest that myoclonic jerks of longer duration 
(>100 ms) are of subcortical or spinal origin.21,22,24 The 
study by Wang et al.25 reports a duration of <400 ms for 
myoclonic seizures (based on EMG measurements), 
which is a much higher upper limit. The ILAE defines 
myoclonic seizures with an upper duration of 100 ms.26,27 
Our data suggest updating this to <150 ms.

4.2  |  Epileptic spasms

We found that the duration of epileptic spasms was 
between 0.4 and 2 s (outliers: 0.3–2.5 s). Several previous 
studies reported a duration of epileptic spasms between 
0.2 and 2 s, which is close to our findings.28–30 The seizure 

duration of epileptic spasms defined in the ILAE position 
paper for epileptic syndromes is 1–3  s,2 and the ILAE 
glossary states 0.5–2  s.26,27 As no reference is given, we 
assume it was based on expert opinion. Our results are 
very close to this, but in rare cases spasms can be outside 
the range specified in the ILAE glossary.

4.3  |  Tonic seizures

The ILAE glossary gives an imprecise definition of tonic 
seizure duration: “a few seconds to minutes.”26,27 In 
addition, the ILAE position paper on epilepsy syndromes 
in infants and neonates states that tonic seizures last 
longer than epileptic spasms, which last up to 3 s.2 Other 
papers mention tonic seizure durations of over 3 s to a 
couple of minutes.13,14,25,30 Excluding the outliers, we 

T A B L E  1   Patient population for each seizure type

Seizure types
Number of patients (in parentheses: 
percentage of females)

Median age in years 
(range)

Number of recordings 
(number of seizures)

Generalized Myoclonic 149 (51%) 15 (0.5–72) 178 (648)

With EMG 96 (47%) 16 (0.5–72) 122 (499)

Without EMG 35 (71%) 17 (0.83–66) 36 (86)

Repetitive (EMG) 11 (36%) 11 (3–64) 13 (38)

Myoclonic-tonic 4 (25%) 6 (1–11) 4 (8)

Myoclonic-atonic 3 (33%) 6 (1–11) 3 (17)

Focal myoclonic 9 (78%) 18 (0.42–26) 9 (31)

Generalized clonic 4 (25%) 16 (4–30) 4 (13)

Generalized spasms 53 (42%) 4 (0.75–55) 64 (174)

Focal spasms 5 (40%) 18 (3–64) 6 (21)

Generalized tonic 61 (54%) 23 (0.83–67) 69 (170)

Tonic spasms 24 (46%) 11 (1–48) 24 (47)

Focal tonic 21 (52%) 21 (4–57) 25 (70)

Atonic 8 (62%) 3 (1–30) 9 (37)

Generalized tonic–clonic 8 (75%) 26 (11–46) 8 (8)

Focal-to-bilateral 
Tonic–clonic

8 (50%) 30 (0.5–72) 8 (8)

Typical absence 115 (64%) 12 (4–46) 148 (445)

Absence with eyelid 
myoclonia

7 (100%) 14 (4–17) 7 (27)

Atypical absence 36 (56%) 9 (2–53) 38 (132)

Myoclonic absence 7 (43%) 7 (4–15) 7 (26)

Eyelid myoclonia 35 (91%) 14 (6–62) 51 (201)

Focal impaired Awareness 52 (48%) 25 (2–75) 53 (84)

Focal aware 15 (60%) 25 (3–67) 16 (33)

Focal awareness Unknown 46 (41%) 17 (0.07–74) 48 (88)

Unknown (subtle) 22 (50%) 13 (1–57) 23 (78)

Electrographic 28 (50%) 24 (4–74) 29 (55)

PNES 172 (74%) 34 (10–79) 179 (341)
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measured generalized tonic seizure duration (cumulative) 
between 3–36 s (range: 2.5–50.5 s). Defining the duration 
of tonic seizures between 3 s and 1 min seems reasonable.

4.4  |  Atonic seizures

Seventy percent (26 seizures in six recordings) of atonic 
seizures were generalized, 13.5% (five seizures in one 
recording) consisted of negative myoclonus, 13.5% (five 
seizures in one recording) were atonic-myoclonic, and 3% (one 
seizure) were atonic–clonic–tonic. Table 2 describes seizure 
duration measurements for generalized atonic seizures. The 
cumulative median duration was 1 s (range 0.5–14 s). The 
range of seizure duration for generalized atonic seizures 
seen in our study was broader than that stated in previous 
studies.28,30 The ILAE position paper on epilepsy syndromes 
in childhood describes atonic seizures lasting from one to a 
few seconds in patients with Lennox-Gastaut syndrome.3

4.5  |  Generalized and focal to bilateral 
tonic–clonic seizures

Our findings for generalized tonic–clonic seizures are 
similar to those reported by Nordli et al.31 Dobesberger 
et al.13 reported median seizure durations for both 
generalized and focal to bilateral tonic–clonic seizures 

similar to ours but with a broader range with longer 
seizures than seen in our study. This could be explained 
by a difference in the patient population, namely 
long-term monitoring (LTM) patients with refractory 
epilepsy undergoing antiseizure medication withdrawal, 
supporting the suggestion that antiseizure medication 
withdrawal prolongs seizure duration. Jenssen et al.14 also 
found median durations (both for generalized and focal to 
bilateral tonic–clonic seizures) similar to our findings, but 
their results on the other hand showed a shorter range of 
seizure duration as did Kauffman et al.32 for focal to bilateral 
tonic–clonic seizures. Using intracranial electrodes, Hartl 
et al.15 and Kim et al.33 found median seizure duration for 
focal to bilateral tonic–clonic seizures that are similar to 
our results. Our results show that bilateral tonic–clonic 
seizures last between 1 and 4 min, which coincides with 
the T1 time point at 5 min suggested by Trinka et al6 for 
tonic–clonic SE. An important limitation of our study 
design is that generalized tonic–clonic seizure rarely occur 
in short EEG recordings in patients who did undergo 
withdrawal of antiseizure medication. In our study only 
16 such seizures occurred.

4.6  |  Typical absences

The median duration values for typical absence seizures 
seen in our study are comparable with those of Sadleir 

F I G U R E  1   Duration of seizure types. This infographic gives an overview on seizure durations: 25–75 percentile values, median and 
range (outliers). EM, eyelid myoclonia; FBTC, focal to bilateral tonic–clonic seizures; GTCS, generalized tonic–clonic seizures; PNES, 
psychogenic nonepileptic seizure.
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et al.,34 Kessler et al.,35 Panayiotopolous,36 Holmes 
et al.,37 and Yagi et al.38 Furthermore, the recent ILAE 
position paper on Idiopathic Generalized Epilepsy (IGE) 
syndromes5 specifies median seizure durations close to 
our study results and states that typical absences are rarely 
>30 s, which is in agreement with our results.

Our results indicate that the T1 time point for ab-
sence SE proposed by Trinka et al.6 at 10–15 min may be 
too long, since typical absence seizures spontaneously 
terminate within 30 s. A shorter T1 time point, for ex-
ample, 1 min, could be considered for typical absence 
seizures.

4.7  |  Atypical absences

The prevalent comment on the duration of atypical absences 
in literature is that they last longer than typical absences.37,38 
However, Holmes et al. report atypical absence lasting 
8–13 s.37 Yagi et al.38 found that about half of the atypical 
absences recorded stopped within 10 s and 10% lasted 30 s 
or more. Similarly, our study showed that 46% of atypical 
absences stopped within 10 s (67% within 20 s), and only 
19% lasted 30 s or more (4.7% 40 s or more). It is important 
to emphasize that only a subset of atypical absence seizures 
last longer than typical absences. We did not record any 
atypical absence seizure longer than 100 s, suggesting that a 
T1 time point of 2 min should be reasonable.

4.8  |  Myoclonic absences

Zanzmera et al.39 as well as Yang et al.40 found a much 
longer seizure duration than what we found in our 
study. The ILAE position paper on epileptic syndromes 
in childhood3 states that myoclonic absences last 10–
60 s. They refer to Zanzmeras study, which found a 
maximum duration of 35.5  s. A study by Myers and 
Scheffer41 report myoclonic absences that last 10–60 s, 
although they specifically describe myoclonic absences 
with complex gestural automatisms. The maximum 
seizure duration in our series was 18 s for myoclonic 
absence, which is shorter than the durations suggested 
by the aforementioned articles.

4.9  |  Absence with eyelid myoclonia

Absences with eyelid myoclonia were seen only in female 
patients in our study, with a median age in puberty 
(14 years), similar to the previously described patient 
profiles.42,43 Most studies do not distinguish between 

eyelid myoclonia without absences and absences with 
eyelid myoclonia and describe this seizure type as eyelid 
myoclonia with or without absences, lasting 1–4 s. 
Giannakodimos and Panayiotopoulos found a mean 
duration of 3.2  s (range 1.5–6.0  s) for eyelid myoclonia 
with or without absences, with only one seizure over 6 s, 
concluding that when eyelid myoclonia were associated 
with impairment of consciousness they lasted longer than 
2 s.43 These findings are similar to our results.

4.10  |  Eyelid myoclonia

The ILAE position paper on epileptic syndromes reports 
that eyelid myoclonia typically last less than 1 to 3 s and 
always less than 6 s,3 based on expert opinion.44 We re-
corded eyelid myoclonia without absence, longer than 6 s 
(range 0.5–8 s). However, all seizures over 6.5 s occurred 
during photic stimulation.

4.11  |  Focal seizures

The median duration of focal aware (27 s) and focal 
impaired awareness seizures (42.5  s) was remarkably 
shorter compared to previous reports (42–62 s and 
64–78 s, respectively).13,33,45 This could be explained 
by their study populations undergoing antiseizure 
medication withdrawal13,14,33 and/or using intracranial 
recordings.33,45 Dobesberger et al.13 described a 
cumulative clinical seizure duration (99%) being 7 min 
in focal impaired awareness seizures and 11 min in focal 
aware seizures. We found an opposite trend, with focal 
aware seizures lasting less than those with impaired 
awareness. Kauffmann et al.32 and Seethaler et al.46 
also report that most focal seizures terminate within 
2–3 min. Although most focal seizures terminate within 
4 min, we recorded seizures lasting up to 9 min (median 
for a single patient), indicating that the T1 time point 
proposed by Trinka et al.6 for focal impaired awareness 
SE set at 10 min is appropriate.

4.12  |  Electroencephalographic seizures

Our study results on EEG duration for 
electroencephalographic seizures are shorter than 
what has been reported in previous studies,13,33,46–48 
which could be due to those studies using intracranial 
recordings, and the patients having refractory epilepsy 
and undergoing antiseizure medication withdrawal due 
to epilepsy surgery workup.
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4.13  |  PNES

The median clinical seizure duration of PNES was close 
to 3 min, which is in accordance with the results of 
Senevitrane et al.49 In addition, Anis et al.50 found that 
only 5.4% of PNES last less than 2 min.

5   |   CONCLUSION

We provide data on seizure duration measured during 
routine video-EEG recordings in patients who did not un-
dergo withdrawal of antiseizure medication. These figures 
help define the seizure types and set the T1 time point for 
early recognition of imminent SE. By using surface EMG, 
we were able to measure accurately the duration of short, 
generalized motor seizures (myocloni, spasms, atonic sei-
zures). These results provide useful information for clini-
cal decision-making.
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