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Cognitive and other neuropsychological profiles in 
children with newly diagnosed benign rolandic epilepsy

Purpose: Although benign rolandic epilepsy (BRE) is a benign condi
tion, it may be associated with a spectrum of behavioral, psychiatric, 
and cognitive disorders. This study aimed to assess the cognitive and 
other neuropsychological profiles of children with BRE.
Methods: In total, 23 children with BRE were consecutively recruited. 
All children underwent sleep electroencephalography (EEG) and were 
assessed on a battery of comprehensive neuropsychological tests in
cluding the Korean versions of the Wechsler intelligence scale for 
children III, frontal executive neuropsychological test, rey complex 
figure test, Wisconsin card sorting test, attention deficit diagnostic 
scale, and child behavior checklist scale. 
Results: The study subjects included 13 boys and 10 girls aged 9.0±1.6 
years. Our subjects showed an average monthly seizure frequency of 
0.9±0.7, and a majority of them had focal seizures (70%). The spike 
index (frequency/min) was 4.1±5.3 (right) and 13.1±15.9 (left). Of the 23 
subjects, 9 showed frequent spikes (>10/min) on the EEG. The subjects 
had normal cognitive and frontal executive functions, memory, and 
other neuropsychological sub-domain scores, even though 8 children 
(35%) showed some evidence of learning difficulties, attention deficits, 
and aggressive behavior. 
Conclusion: Our data have limited predictive value; however, these 
data demonstrate that although BRE appears to be benign at the 
onset, children with BRE might develop cognitive, behavioral, and 
other psychiatric disorders during the active phase of epilepsy, and 
these problems may even outlast the BRE. Therefore, we recommend 
scrupulous follow-up for children with BRE.
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centrotemporal spikes is the most common condition of idiopathic 
focal epilepsies in children. Generally speaking, it is known to be 
benign because of the absence of neurological deficits, infrequent 

Introduction

Benign rolandic epilepsy (BRE) or benign childhood epilepsy with 
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focal somatosensory or motor seizures predominantly occurring 
during sleep, reasonable response to the medication and spontaneous 
resolution before the age of 15 to 16 years. 

Recently, several studies have demonstrated that children with 
BRE are at a higher risk for cognitive, behavioral or emotional 
difficulties in association with frontal lobe dysfunctions1-8). However, 
there is no clear delineation of a uniform neurocognitive profile for 
the children with BRE. The aim of the present study was to assess 
the cognitive, behavioral and other neuropychological aspects in 
children with newly diagnosed BRE, just prior to the active phase of 
epilepsy. The study may be a useful investigative tool to examine the 
subjects without brain damage, therapies, and other environmental 
influences. Thus, neuropsychological dysfunction in these children 
may support the idea that epilepsy itself plays an important role in 
both cognitive and other neuropsychological difficulties.

Materials and methods

A total of 23 children with BRE were involved in the study. They 
were consecutively recruited from the pediatric neurology clinic, 
Kyungpook National University Hospital, Daegu, Korea. Based 
on the clinical features and EEG findings, a diagnosis of BRE was 
made by two pediatric neurologists. Subjects were included when 
they had experienced two or more seizures over the past one year and 
their parents or legal guardians consented to their participation in 
the study. Exclusion criteria included primarily generalized seizures, 
partial epilepsy of a symptomatic etiology, and a history of taking 
antiepileptic drugs over the previous three months.

All children underwent both a waking and a sleep EEG, and data 
from each was acquired by two experienced specialists. The location 
and frequency of spikes were quantified for each subject. The spike 
index was calculated by dividing the number of spikes by the time 
spent, and was classified as “very frequent” (>10 discharges/min).

Each participant went through a comprehensive neuropsy
chological battery of tests to evaluate various aspects of mental 
function including cognition, behavior, emotion, attention, memory 
and executive function. The test battery has been provided in Table 1. 

The data were statistically analyzed using PASW ver. 18.0.0 
(IBM Co., Armonk, NY, USA). Statistical analysis of the results 

was performed using the means and their corresponding standard 
deviations (SD). Statistical significance was regarded at a P value of 
<0.05. 

The present study was formally approved by the Institutional 
Review Board (74005-1379).

Results

A total of 23 children with BRE (13 males/10 females, 9.0±1.6 
years) were evaluated in the study. As illustrated in Table 2, the 
average monthly seizure frequency of the subjects was 0.9±0.7. Sixteen 
out of 23 (70%) had focal seizures and 7 (30%) had secondarily 
seizures, in which a child presented with status epilepticus. Table 3 
shows EEG findings of the subjects. Five out of 23 (22%) initially 
had a normal waking EEG. The spike index was 4.1±5.3 (right) and 
13.1±15.9 (left). Nine out of 23 subjects had very frequent spikes on 
the EEG (>10/min). With respect to lateralization of spikes, seven 
(44%) were predominant on the left, 4 (25%) were predominant 
on the right, 5 (31%) were almost equal. Table 4 presents results of 
the neuropsychological assessment of the subjects. Overall, they 
exhibited normal cognitive function (full intelligence quotient 
[FIQ], 109.4±17.1; verbal IQ [VIQ], 111.9±15.7; performance IQ 

Table 1. Neuropsychological Tests (Assessment)

Korean version of Wechsler intelligence scale for children III (K-WISC-III)
Korean version of frontal executive neuropsychological test (K-FENT) 
Auditory verbal learning test (AVLT)/rey complex figure test (RCFT) 
Korean version of attention deficit diagnostic scale, visual (K-ADS)
Korean version of child behavior checklist (K-CBCL)
Wisconsin card sorting test (WCST)

Table 2. Demographic and Clinical Features of the Subjects (n=23) 

Variable   Value

Gender, male/female  13/10

Age (yr) 9.0±1.6

Duration of seizure history (mo) 9.6±11.9

Average monthly seizure frequency 0.9±0.7

Seizure nature

Focal 16 (70)

Secondarily generalized   7 (30)

Status epilepticus   1 (4)

Values are presented as mean±SD or number (%).

Table 3. Electroencephalography (EEG) Findings of the Subjects (n=23) 

Variable     Value

Normal waking EEG 5 (22)

Spike index (discharge/min)

  Right   4.1±5.3

  Left 13.1±15.9

Frequent spikes on the EEG (>10/min) 9 (39)

Lateralization of spikes

Left predominance 7 (44)

Right predominance 4 (25)

Almost equal 5 (31)

Values are presented as number (%) or mean±SD.
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[PIQ], 104.2±17.6), frontal executive function (EIQ, 102.4±24.5), 
memory (MQ, 105.9±14.9), attention, and other neuropsychological 
measurements, even though a child revealed borderline cognitive 
function (FIQ, 71; VIQ, 73; PIQ, 75). Table 5 depicts information 
on the major sub-domain scores in the frontal executive function and 
memory. The subjects exhibited normal function on the major sub-
domains such as auditory verbal learning test, verbal fluency (VF) 
and stroop tests. However, individualized test scores demonstrated 
that one child scored much lower on the rey complex figure test (<3), 
two with the VF (<6) and one failed level 1 of the stroop test (<3). 
In addition, five out of 23 children (22%) scored worse (>70) on the 

vision based attention deficit diagnostic scales (ADS). As illustrated 
in Fig. 1, the subjects appeared to have no significant behavioral, 
emotional or other problems. However, three out of 23 subjects 
(13%) scored greater than 70 on the attention problem, aggressive 
behavior and externalization items and four scored higher (65 to 
70) on withdrawal, somatic problems, depression/anxiety and social 
immaturity items of the Korea-Child Behavior Checklist. 

Discussion

Despite the presumed benign nature of BRE, some evidence now 
exists that patients with this disorder may have cognitive, behavioral, 
emotional and other neuropsychological deficits2,4,5,7,9-15). In general, 
they have demonstrated that the full scale IQ is usually within the 
normal range, but lower scores have been noted on language related 
tasks, some executive functions, attention, memory, auditory and 
verbal learning tasks and a variety of behavioral and emotional 
difficulties. It is not easy to investigate the complex links between 
BRE and neuropsychological dysfunction, but the present study 
focused on evaluating the neuropsychological status in various aspects 
in newly diagnosed BRE, which is drug free, at the beginning of the 
active phase.

In the present study, five out of 23 children (22%) showed atypical 
clinical features such as status epilepticus, developmental delay 
and the existence of cognitive, behavioral, emotional or attention 
problems as reported in other studies16,17). With respect to the EEG 
findings, twenty children (87%) revealed a rolandic focus. Nine 
(39%) belonged to “very frequent spikes’ of the definition proposed by 
Weglage et al.18). There was no clear significance on the lateralization 
of spikes in the subjects. 

 Based on the statistical scores of neuropsychological tests, 

Table 4. Results of Global Assessments of Subjects (n=23)

Variable Value

Intelligence (K-WISC-III)

Full intelligence quotient 109.4±17.1

Verbal intelligence quotient 111.9±15.7

Performance intelligence quotient 104.2±17.6

Korean version of frontal executive function (EIQ) 102.4±24.5

Memory quotient (Rey-Kim) 105.9±14.9

Attention deficit diagnostic system, visual

Inattentiveness 60.5±32.0

Impulsivity 67.0±24.8

Reaction time 50.0±13.2

Korean version of child behavior checklist

Attention 49.4±12.2

Social 50.4±10.3

Anxiety/depression 49.3±11.7

Aggression 50.6±10.4

Wisconsin card sorting test 60.5±13.6

Values are presented as mean±SD.
K-WISC-III, Korean version of Wechsler intelligence scale for children III; EIQ, 
executive intelligence quotient.

Table 5. Subjects’ Sub-Domain Scores in Frontal Executive Function 
and Memory (n=23)

Variable Value

Auditory verbal learning test

Learning 12.3±3.0

Immediate recall 10.7±2.3

Delayed recall 10.4±2.3

Verbal fluency test 

Word 11.0±3.9

Figure 10.5±2.9

Stroop level

1 11.6±3.5

2 11.6±3.0

3 11.1±3.5

Values are presented as mean±SD.
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Fig. 1. Sub-domain scores in Korean version of child behavior checklist 
(K-CBCL) of the subjects (n=23). WD, withdrawn; SO, somatic problems; 
D/A, depressed/anxious; SI, socially immature; THT, thought problems; 
ATN, attention problems; CD, conduct problems; AGR, aggressive 
behavior; SEX, sexual problems; EMT, emotional problems; INT, 
internalization; EXT, externalization; TBH, total behavioral problems; 
SCL, social problems; LRN, learning performance; TSO, total social 
problems.
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even including sub-domains, the subjects of this study exhibited 
normal cognitive function, frontal executive function, memory, 
attention, and other neuropsychological measurements. However, 
individualized test scores on several sub-domains revealed a different 
aspect. Like many previous studies1,4,6,8,19-26), this study also revealed 
that 8 children (35%) had memory impairment, problems in VF, 
frontal executive dysfunction and attention deficits which led to poor 
academic performance. The language impairment in children with 
BRE and the acquired aphasia in Landau-Kleffner syndrome (LKS) 
indicate a large spectrum of interactions between language function 
and epilpsy. As a result, whether specific language impairment and 
LKS should rather be considered along a continuum or as two entirely 
distinct entities is to be answered in the future. 

Furthermore, 4 children (17%) were noted to have attention 
deficits, aggressive behavior and other behavioral or emotional 
disturbances. 

This study is limited stemming from a relatively small sample size, 
the heterogeneity of subjects, and poor performance due to immature 
grapho-motor skills on some neuropsychological tests including 
ADS. As a result, large scale, more objective studies are needed in the 
future. 

In conclusion, the data have shown that BRE appears to be benign 
at the onset but, may be at risk for cognitive, behavioral and other 
psychiatric disorders during the active phase of epilepsy and these 
problems might even outlast it. We therefore recommend that close 
follow-up with regular neuropsychological tests, if necessary is needed 
in children with BRE. 
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