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Abstract: Epilepsy is one of the most frequent chronic neurological diseases in childhood. Numerous differential 
diagnoses lead to a high risk of misinterpretation due to similar seizure semiology. Longer EEG recordings such as 
24-hour video-EEG monitorings can enhance sensitivity and specificity to diagnose epilepsy. The goal of this study was 
to determine the diagnostic value of 24-hour video-EEG monitoring. Therefore, 105 children (8.5 ± 4.7 years, 37 
female) who underwent 24-hour video-EEG in the monitoring unit were included in this study. Epilepsy was newly 
diagnosed in 28 children (26.7%) and ruled out in 17 children (16.2%). The monitoring led to a change in epilepsy 
classification in 8 children (7.6%). Antiseizure medication was modified in 50 patients (47.6%). Children with pathological 
EEGs with IEDs were more likely to be diagnosed with epilepsy than those without IEDs (p=0.047). Further, epilepsy 
was more often ruled out in children without IEDs than in those with IEDs (p=0.037). No complications were registered 
during the monitoring. In conclusion, the use of 24h-video-EEG-monitoring can improve diagnostic accuracy in clinical 
practice and enhance long-term management in pediatric epilepsy while being non-invasive with absent complications 
when implemented in pediatric patients. 
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INTRODUCTION 

Epilepsy is one of the most common neurological 
diseases and about 50% of affected individuals 
experience onset during childhood [1]. Epilepsy can 
present with a wide variety of symptoms and has a 
highly variable course [2]. Cerebral seizures occur in 
4–5% of all children at least once during childhood [3]. 
They can be classified into epileptic seizures and 
non-epileptic seizures (e.g., psychogenic seizures, 
convulsive syncope, reflex syncope, affective seizures) 
[4]; misinterpretations are common because the 
seizures often present similarly in appearance. 

The electroencephalogram (EEG) often provides 
reliable findings only after repeated recordings, sleep 
deprivation, or sleep recordings [5]. Seizures may not 
always be captured, but epileptic seizures are likely if 
interictal epileptiform discharges (IEDs) are present. 
Only about 3% of healthy children show IEDs in EEGs 
[6]. In many childhood epilepsy syndromes, 
abnormalities only appear during sleep, and the 
sensitivity to detect IEDs is increased during sleep [7]. 
Additionally, muscle and motion artifacts are reduced, 
focal abnormalities may be activated, and occipital 
IEDs may become more visible due to reduced  
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background activity [6]. In focal epilepsy, 
hypersynchronous activity may also become apparent 
during sleep [8]. In about 15% of children with epilepsy, 
no EEG changes are visible initially due to infrequent 
discharges or a deep seizure focus [9]. A timely 
diagnosis is of high importance as diagnostic delays 
were found to be associated with substantial 
decrements in development and IQ later in childhood 
[10].  

If routine and sleep EEGs are unsuccessful, longer 
recordings are recommended [5]. Invasive and 
non-invasive video-EEG monitoring is also used in 
children before epilepsy surgery to localize the seizure 
focus [11]. The 24-hour video-EEG monitoring, with 
synchronized video and EEG including sleep periods, 
meets many criteria relevant for diagnosing epilepsy in 
children and adolescents. As systematic studies about 
the value of 24-hour video-EEG monitoring without 
medication withdrawal are rare, this study investigated 
its clinical significance under stable antiseizure 
medication. 

METHODS 

Study population 

The 24-hour video-EEG monitoring was conducted 
in children who: i) already had a diagnosed epilepsy 
(for disease course evaluation), ii) showed indications 
of epilepsy without a confirmed diagnosis [12], or iii) 
had a high suspicion of epilepsy (to confirm or exclude 
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the diagnosis). Physician reports, EEG results, and 
monitoring findings of all consecutive children aged 
0–17 years who underwent 24-hour video-EEG 
monitoring at Kaufbeuren Children's Hospital between 
August 1, 2015, and May 1, 2018, were reviewed. If a 
patient had more than one monitoring session, only the 
first was included. Finally, 105 patients (8.5 ±  4.7 
years, 37 female) fulfilled the inclusion criteria. A 1-year 
follow-up was available for 85 children. The patients 
were divided into four groups: 

1. Children with an epilepsy diagnosis before 
monitoring 

2. Children with pathological EEG and IEDs but no 
epilepsy diagnosis 

3. Children with pathological EEG without IEDs 

4. Children with normal EEG before monitoring 

This study was approved by the local Ethics board. 
As this research was retrospective, informed consent 
was waived. 

EEG monitoring 

Patients underwent a 24-hour video-EEG in the 
monitoring unit with 20 EEG electrodes placed 
according to the 10–20 system. For safety reasons, the 
ASM were not discontinued during the 24-hour 
video-EEG monitoring. In many centers, antiepileptic 
medications are reduced or stopped to provoke 
seizures [13]. Rapid withdrawal can lead to quicker 
seizure occurrence and shorten the monitoring time 
[14]. This can facilitate the analysis of IEDs potentially 
helping in localizing seizure foci [15]. Simultaneously 
recorded video supports identification of affected brain 
areas based on semiology [15]. 

Statistics 

Statistical analyses were performed using SPSS 
Statistics Version 25 (IBM Corp., Armonk, New York) 
using descriptive statistics with a confidence interval of 
0.95. A p-value <0.05 was considered to indicate 
statistical significance. For the correlation analyses, 
Phi-/Cramer V Test was applied. To compare the 
groups, an ANOVA was calculated with the additional 
Post-Hoc-Test Scheffè tests. 

RESULTS 

Before the monitoring 

Patients were assigned to four groups (Table 1). In 
65.9% of patients with a diagnosis of epilepsy, epilepsy 
could be clearly cassified. Of the children on 
antiseizure medication before monitoring, 32 (88.9%) 

had a diagnosed epilepsy and 4 (11.1%) had 
pathological EEGs with IEDs but no confirmed epilepsy 
diagnosis. Parental observations of suspected seizures 
included tonic-clonic episodes, falls, loss of 
consciousness, muscle stiffening, myoclonus, 
automatisms, abnormal head movements, absences, 
syncope, teeth grinding, headaches, behavioral 
problems, and apnea. Some parents presented their 
children due to suspected consequences of epilepsy, 
such as developmental delays, poor concentration, 
declining school performance, daytime sleepiness, or 
enuresis. 

Table 1: Patients were Grouped into Four Groups 
before Undergoing EEG Monitoring 

 Number n (%) 

Epilepsy diagnosed 41 (39) 

Pathological EEG with IEDs 43 (41) 

Pathological EEG without IEDs 6 (5.7) 

Normal EEG 15 (14.3) 

 
After the monitoring 

From the 105 monitorings, 20 children (19.0%) had 
clinical seizures during monitoring. Seizure types 
ranged from focal seizures, absences, eyelid or limb 
myoclonus, myoclonic-astatic seizures to tonic and 
clonic seizures. 75 children (71.4%) showed IEDs in 
the EEG. In 28 children (27.2%), a new epilepsy 
diagnosis could be established (Figure 1, Table 2). In 
17 children (16.6%) epilepsy was ruled out due to the 
following differential diagnoses: psychogenic seizures, 
circulatory dysfunction, endocrine issues, convulsive 
syncope, behavioral disorders. complex febrile seizure, 
oral twitching during stuttering and seizure-like activity 

 

Figure 1: The different outcomes after the monitoring. 
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in a breastfed infant (possibly due to maternal 
lamotrigine). Among these, 2 children (1.9%) had 
previously unknown status-like discharges and 3 
children (2.9%) were newly diagnosed with Electrical 
Status Epilepticus in Sleep syndrome. In 8 children 
(7.6%) classification of epilepsy was changed. In 50 
patients (47.6%), monitoring led to changes in 
antiseizure medication. 

Table 2: The Number of each Outcome after 
Undergoing 24h-EEG Monitoring 

 Number n (%) 

Epilepsy diagnosis confirmed 41 (39.0) 

New diagnosis of epilepsy 28 (26.7) 

Epilepsy ruled out 17 (16.2) 

No diagnosis 17 (16.2) 

Missing values 2 (1.9) 

 
One-Year-Follow-up 

In the one-year follow-up, 43 children (51.2%) 
continued to experience clinical seizures. 56 children 
(66.7%) still had IEDs in the EEG. Thirty-five children 
(41.7%) underwent further changes in antiseizure 
medication. There was a statistically significant 
correlation between seizure freedom and new epilepsy 
diagnosis (phi=0.35, p=0.007). Within patients who had 
received a new diagnosis through the monitoring, 13 
children (52%) were seizure free at follow-up. 

Group differences 

The four groups differed significantly regarding new 
diagnoses (p<0.001) and exclusions (p<0.001) (Table 
3). Children with pathological EEGs with IEDs were 
more likely to be diagnosed with epilepsy than those 
without IEDs (p=0.047, mean difference z = 0.37, 
confidence interval 95% [0.02, 0.72]). Epilepsy was 
more often ruled out in children without IEDs than in 
those with IEDs (p=0.037, mean difference z = 0.47, 
confidence interval 95% [0.00, 0.95]). 

Parental Assessment 

Most children who showed abnormalities in the 
monitoring or received a new diagnosis of epilepsy had 
parents who reported seizure-like symptoms. However, 
such reports were also common among children in 
whom epilepsy was ultimately ruled out, especially 
those with psychogenic seizures indicating frequent 
confusion with non-epileptic events.  

Complications 

No complications occurred during the 24-hour 
monitorings. 

DISCUSSION 

This study demonstrates that 24-hour video-EEG 
monitoring has substantial diagnostic value in the 
evaluation of pediatric patients with suspected epilepsy. 
In our cohort, a new diagnosis of epilepsy was 
established in more than one quarter of children, while 
epilepsy was ruled out in approximately one sixth of 
cases. These findings highlight the utility of prolonged 
EEG recordings, which extend beyond the capabilities 
of routine or sleep EEGs, in differentiating epileptic 
from non-epileptic events. 

Our results are in line with recent studies showing 
that extended video-EEG monitoring significantly 
improves diagnostic yield [16]. Importantly, nearly half 
of our patients underwent ASM modifications based on 
the findings in the monitoring. This is consistent with 
findings that long-term video-EEG monitoring in 
pediatric patients frequently influenced diagnosis, 
classification, and treatment [17]. At one-year follow-up, 
children with newly diagnosed epilepsy were more 
likely to achieve seizure freedom, highlighting the 
long-term therapeutic relevance of early diagnostic 
clarification through video-EEG. 

The strong association between IEDs and 
confirmed epilepsy in our cohort is in line with results 
showing that IEDs could serve as a predictor of seizure 
recurrence after a first unprovoked seizure [18]. 

Table 3: The Differences between Patient Groups Regarding IEDs during Monitoring, Seizures during Monitoring, new 
Diagnosis Of epilepsy and Epilepsy Ruled out 

 Patients n (%) 

 Epilepsy Diagnosis Pathological EEG with IEDs Pathological EEG without IEDs Normal EEG 

IEDs during monitoring 37 (49.3) 32 (42.7) 3 (4.0) 3 (4.0) 

Seizures during monitoring 15 (75.0) 5 (25.0) 0 0 

New diagnosis of epilepsy 0 25 (89.3) 1 (3.6) 2 (7.1) 

Epilepsy ruled out 0 5 (41.7) 2 (16.6) 5 (41.7) 

 



The Diagnostic Value of 24-Hour Video-Eeg Monitoring in Pediatric Epilepsy International Journal of Pediatrics and Child Health, 2025, Vol. 13  41 

Moreover, recent work has linked frequent IEDs with 
impaired cognitive and academic performance in 
children, underlining the importance of accurate 
detection not only for seizure management but also for 
broader neurodevelopmental outcomes [19]. 

Additionally, international guidelines, as well as 
routine practice in many centers, often recommend 
video-EEG monitoring over multiple days ranging from 
48 to 72 hours or longer particularly in presurgical 
diagnostics or complex epilepsy cases [5, 14]. Longer 
recordings may increase the probability of capturing 
spontaneous seizures and allow for more 
comprehensive seizure classification [16, 17]. 
Nevertheless, our findings indicate that already a 
24-hour video-EEG monitoring can provide substantial 
diagnostic and therapeutic benefit in pediatric patients, 
without the risks of medication tapering and with 
greater feasibility in routine settings. This suggests that 
shorter monitoring periods should be more widely 
considered as an option in diagnostically uncertain 
cases. 

Beyond the diagnostic accuracy, the broader 
implications for pediatric healthcare are important. 
Early and accurate diagnosis of epilepsy allows timely 
intervention, which can prevent delays in treatment and 
improve long-term developmental outcomes [10, 20]. 
Furthermore, minimizing the period of the diagnostic 
process can reduce parental anxiety and stress which 
is often increased in families with children with epilepsy 
[21, 22].  

A notable strength of this study is the use of 24-hour 
monitoring under stable antiseizure medication, which 
avoids the risks associated with medication withdrawal 
and reflects real-world clinical practice. The absence of 
complications further demonstrates the safety and 
feasibility of this approach. Nonetheless, some 
limitations should be mentioned. This was a 
single-center study with a moderate sample size, which 
may limit generalizability and may underlie a selection 
bias. In addition, although we obtained a one-year 
follow-up in most patients, a longer follow-up would be 
helpful to assess sustained seizure control and 
cognitive outcomes. Despite these limitations, our 
findings support the integration of 24-hour video-EEG 
monitoring into the diagnostic pathway for children with 
suspected epilepsy, especially in cases with 
inconclusive routine EEGs. 

CONCLUSION 

Epilepsy presents variably in children and has many 
differential diagnoses. International guidelines 
recommend routine awake and sleep EEGs, but longer 
recordings should be considered when results are 

inconclusive. This study supports the use of 24-hour 
video-EEG monitoring due to its non-invasiveness, 
diagnostic clarity, strong correlation with clinical 
outcomes as well as safety and practicality. It is 
particularly useful for children with abnormal EEGs and 
IEDs who lack a confirmed epilepsy diagnosis. 
Monitoring in these cases frequently leads to new 
diagnoses, more precise classifications, greater 
seizure control, and improved EEG findings over time. 
Pediatric neurologists should consider incorporating 
24-hour EEG-monitoring earlier in the diagnostic 
workflow particularly when routine EEGs yield 
inconclusive results. This approach not only enhances 
diagnostic efficiency but also facilitates earlier 
treatment optimization and family reassurance. In 
conclusion, 24-hour video-EEG monitoring should be 
considered early in the diagnostic process when 
epilepsy is suspected — especially in complex or 
unclear cases — and used not only for diagnosis but 
also for therapeutic optimization and broader 
psychosocial benefit. 
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