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Self-limited focal epilepsy with centro-temporal spikes, also known as Rolandic epilepsy (RE), is a well-
established focal epilepsy of childhood, characterized with language impairment. To investigate the relationship
between language deficits and clinical parameters of self-limited focal epilepsies of childhood (SFEC), 21 patients
with RE, 10 patients with childhood occipital epilepsy of Gastaut type (COE-G) (another SFEC that is not typically
associated with language impairment), and 31 healthy controls were recruited. A broad panel of language tests
also including narration samplewas administered, and clinical featureswere documented. The languagewas sig-
nificantly impaired in both RE and COE-G. Patients with COE-G showed worse scores than patients with RE in
subtests measuring semantic functions. Clinical parameters were not associated with impaired language do-
mains. Language impairment is experienced in different types of SFEC, emphasizing the broad representation
of the language network. In SFEC, recent activity of epilepsy does not affect the severity of language dysfunction.

© 2019 Elsevier Inc. All rights reserved.
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1. Introduction

Epilepsies of childhood constitute a broad group of epileptic syn-
dromes manifesting with diverse ages of onset, seizure types, response
to treatment patterns, electroencephalography (EEG) features, and
prognostic features [1]. Impairment of language and cognitive functions
are frequently encountered in Rolandic epilepsy (RE), the most com-
mon self-limited focal epilepsy of childhood formerly called “idiopathic
or benign childhood epilepsy with centro-temporal spikes” [2,3]. How-
ever, accumulating evidence suggests that language impairment occurs
in diverse syndromes of focal and generalized epilepsy [4].

Rolandic epilepsy is one of the frequently encountered epilepsies of
childhood that usually emerges between the ages of 3 and 12 years, and
seizures ceases by adolescence. Despite the benign course of the disease,
children often experience difficulties in linguistic, cognitive, and psy-
chosocial fields. For this reason, RE is a good model to study the devel-
opmental and acquired causes of linguistic dysfunction observed in
patients with epilepsy [3].

Factors underlying linguistic dysfunction in RE are not well-under-
stood. While both seizures and language problems may arise because
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of inborn or perinatal disorders, continuous seizure activity is also
known to induce cognitive and linguistic deficits. Several genetic vari-
ants including those of ion channels, morphological alterations, and
functional connectivity changes of distinct brain regions have been re-
ported in patients with RE corroborating the inborn error assertion
[5,6]. By contrast, some other studies have found an association be-
tween cognitive impairment and clinical and/or electrophysiological in-
tensity of epileptic seizures thus bringing forward the acquired nature
of the disease [7,8].

Childrenwith language disorders are evaluated to diagnose the disor-
der, determine its nature and boundaries, prepare appropriate interven-
tion programs, and monitor recovery. Language evaluation is carried
out in two different approaches as norm-dependent and criterion-
dependent. While norm-dependent evaluation reveals how much the
child differs from his/her peers by using standardized tests, criterion-
dependent evaluation evaluates the child with a descriptive approach
within its own characteristics [9].

Oneway to obtain a language sample within the framework of a de-
scriptive approach is to ask children to tell stories [10]. Storytelling in
children provides a level of skill for all components of language, such
as, consistent integration of the message to form vocabulary, syntax
and semantic integrity, and integrating them simultaneously with
each other during expression. Thus, it can predict the use of language
in different contexts for social communication and the development of



1 COST Action IS0804: Language impairment in a multilingual society: Linguistic pat-
terns and the road to assessment was an initiative by the European Union's Research,
Training and Development Framework Programme for Cooperation in Science and Tech-
nology (COST) to profile bilingual specific language impairment (SLI) by establishing a
network to coordinate research on the linguistic and cognitive abilities of bilingual chil-
dren with SLI across different migrant communities.
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literacy skills [11]. Stories are used to develop written and verbal (oral)
expression skills and reading skills in normal developing children and
school age children [12].

The use of narrative analysis as a descriptive method in addition to
norm-dependent standard tests in language assessments helps to ob-
serve the child's language use skills, which are not reflected in the stan-
dard tests, and reveals the level of language development of the child in
detail [9]. Narrative analysis can be used in healthy children aswell as in
assessing the language skills of children with abnormal development,
such as, autism spectrum disorder [13].

In this study, our aim was to uncover the impact of epilepsy-related
factors (seizures, EEG activity, antiepileptic medication) on language
impairment in patients with self-limited focal epilepsies of childhood
(SFEC). For this purpose, we administered a broad panel of tests
assessing different aspects of language to patients with RE, which is be-
lieved to originate from well-established language networks of the
brain and has been extensively studied by means of linguistic dysfunc-
tion. To delineate the impact of seizure focus on language functions,
we also recruited patients with childhood occipital epilepsy of Gastaut
(COE-G), another form of self-limited childhood epilepsy manifesting
purely with occipital seizures (formerly called “benign occipital epi-
lepsy” or “idiopathic childhood occipital epilepsy of Gastaut” [2],
which does not appear to originate from the fronto-temporal language
pathways and has not been reported to cause linguistic dysfunction.
Language test scores were compared among epilepsy groups and
healthy controls, and influence of seizure activity on language impair-
ment was statistically investigated.

2. Materials and methods

2.1. Ethical approval

Research ethics committee approval was obtained from Health Sci-
ences University, Haseki Research and Training Hospital, Non-Drug
Clinical Research Ethics Committee in order to carry out this study. For-
mal written consent was obtained from families.

2.2. Participants and clinical information

Patients included in the study were 21 consecutive cases with RE
(age ± standard deviation, 10.7 ± 1.9) and 10 consecutive cases with
COE-G (age, 9.9 ± 2.0), whowere diagnosed according to the classifica-
tion of International League Against Epilepsy (ILAE) and who had been
followed for at least one year in the epilepsy outpatient clinics of Haseki
Research and Training Hospital and Cerrahpaşa Faculty of Medicine. Pa-
tients included in the study had no structural lesions in brain images
taken by magnetic resonance imaging. Inclusion criteria of patients
were determined as having received the diagnosis of RE or COE-G, hav-
ing no other diseases other than epilepsy, not using any drugs other
than antiepileptic ones, and having the ability to establish common in-
terest and attention in order to take language testing. The control
group consisted of 31 healthy children (age, 10.7± 1.9), whowere cho-
sen on voluntary basis and matched with patients with epilepsy in ac-
cordance with their age, gender, and socioeconomic levels. Children
with primary psychiatric or neurological disease and/or those using an-
tiepileptic drugs were not included in the study.

Sociodemographic information form was applied to all participants
to obtain information about; monthly income of the family [low (N
1000–≤3000 Turkish Liras [TL]); medium (N3000–≤5000 TL); high
(N5000 TL)], the level of education of the custodian parent [low (pri-
mary school graduate); medium (high school graduate); high (univer-
sity graduate)], children's difficulties in reading, writing, and math,
and having attention-deficit reported either by the physician, by the
parents and/or by the teacher. For the questions to be directed, expert
opinions of a neurologist, a clinical psychologist, a speech and language
therapist, and a child adolescent psychiatrist were consulted.
Clinical information included family history of epilepsy, consanguin-
ity of parents, type of epilepsy (RE vs COE-G), onset age of epilepsy, du-
ration of epilepsy, duration between the last seizure and language
testing, predominant seizure type experienced by the patient in the
last year of disease, number of antiepileptic drugs used by the patient,
being seizure-free for more than one year or not during language test-
ing, the last EEG findings donewithin oneweek before language testing
(presence of unilateral versus bilateral epileptic discharges and/or slow
waves), and frequency of seizures (number/year). Patients had been
treated with different combinations of carbamazepine (n = 10),
valproate (n = 15), levetiracetam (n = 8), topiramate (n = 1), and
lamotrigine (n = 2). Two patients were not under treatment.
2.3. Standardized language tests

To assess language performance of children, a set of standardized
language testswere used, including, the Turkish Test of LanguageDevel-
opment Primary (TODIL), TurkishNonword Repetition Test (TNRT), and
Turkish Multilingual Sentence Imitation Task (MultiSIT-TR).

The TODIL is the Turkish adaptation of TOLD-P:4 (Test of Language
Development-Primary, Fourth Edition), which is used in many studies
specially to diagnose language disorders in children. Validity and reli-
ability of TODIL were conducted by the same author [14]. It is a norm-
dependent standard test used to measure the dimensions of language
development and diagnose language disorder in children aged between
4 years old and 8 years and 11months old. The TODIL consists of six core
subtests followed by three supplemental subtests that measure seman-
tic, syntax, and morphology components of language. For each item of
subtests, the correct responses score one and incorrect responses
score zero. The sum of the correct responses of the subtest is considered
as raw points. Equivalent age, percentiles, scaled scores, and verbal lan-
guage levels can be calculated over raw scores [14].

The TNRTwas developed within the scope of “COST Action IS0804”1

by a team including speech and language therapists, linguists, and a
computer engineer. The test aims for the early diagnosis of monolingual
and bilingual children in terms of specific language disorders. Thewords
in the test were chosen based on the number of syllables, syllable struc-
ture, and syllable frequency. Nonwords of the test were divided into
language-like and language-unlike categories. To examine the contribu-
tion of the inflectional and derivational suffixes in Turkish to success in
nonsense word repetition, an inflectional or derivational suffix
consisting of a consonant–vowel–consonant combination was added
to the end of some of the language-like words. A total of 16 words,
each with 2, 3, 4, and 5 syllables, included in the test, were applied to
the child by listening with a headset via a computer animation. The
child's productions were recorded by the voice recorder and to the
test form manually. Scoring of test items are done in 3 different ways
as correct–incorrect scoring, vowel scoring, and consonant scoring. In
this study, we used correct–incorrect scoring in which totally complete
repetitions scored one and incomplete or incorrect repetitions scored
zero. The maximum score for this test is 16.

TheMultiSIT-TR is one of the tests developed COST Action IS08041. It
was developed with the aim of evaluating morphosyntactic abilities of
native Turkish monolingual and bilingual children in school age. In
this test consisting of 30 sentences, the child has to repeat the sentence
right after listening. While creating sentences during the development
of the test, it was ensured that it was suitable for children's level of de-
velopment that they did not contain any metaphorical narratives and
that consisted a minimum of 4 and maximum of 11 words. The test
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items consist of 5 different sentence structure categories, such as, sub-
ject–object–verb order, what–who questions, noun phrase, relative
clause, phrasal adjunct, and conditional clauses. The responses to the
test items have various scoring methods, such as, exact repetition, rep-
etition according to the number of errors, scoring by syntactic structure,
and scoring according to lexical errors. If the child produces the whole
sentence correctly according to the correct–false scoring form, it is
scored one; if incorrect, it is scored as zero. The maximum score for
this test is 30. The productions obtained with the voice recorder were
transcribed into written form. If the entire word was produced cor-
rectly, it was scored 1; if not properly produced, it was scored as 0.
The total number of correct productions of each participant was col-
lected, and the obtained value was used for statistical analysis.

2.4. Narrative tasks

TheMultilingual Assessment Instrument for Narratives-Turkish Ver-
sion (LITMUS-MAIN-TR)was used to gather narrative language samples
of the children. The LITMUS-MAIN [15] was developed within the
framework of the COST Action IS0804 Language Impairment in a Multi-
lingual Society1 as a tool to assess narrative comprehension and produc-
tion of mono- and multilingual children from 3 to 10 years old. The
LITMUS-MAIN was developed after extensive pilot studies with more
than 500 children in 15 different languages and language combinations.
It was translated into Turkish (LITMUS-MAIN-TR) and piloted in
Turkish–German bilingual children [16].

The LITMUS-MAIN has different choices for elicitation procedures,
namely telling with or without a model story, or retelling, which are
followed by comprehension questions that target the story structure and
internal states of the characters. In the present study, the telling (“Baby
Birds” story) with a model story (“Dog” story) procedure was used.

The LITMUS-MAIN consists of four parallel stories, each designed
with six pictures in sequence, that are controlled for cognitive and lin-
guistic complexity, parallelism in macro- and microstructure, as well
as for cultural appropriateness. Each story is illustrated by six full-
color picture sequences that represent the three episodes of the story.
Each episode introduces one or more characters and allows for the de-
scription of the internal states of the character(s). In addition, each
episode contains a goal (e.g., Dog wanted to catch the mouse), an at-
tempt (e.g., Dog jumped forwards), and an outcome (e.g., Dog bumped
into tree) that can be expressed.

Each story elicited by child is assessed for macro- and microstruc-
ture. Macrostructure is scored in terms of story structure, structural
complexity, internal state terms, and comprehension questions. Micro-
structure is examined by semantic, morphological, and syntactic forms
used in story production of the child [16].

For story structure, a scoring sheet with 16 items is used to assess
story production of children each scored as one if produced by children
or zero if not. There are five items for each story episode: internal state
terms as initiating events, goals, attempts, outcomes, and internal state
terms as reaction. The first item assesses the setting in means of time
and/or place reference. It is scored as zero point if there is no reference
or incorrect, one point for one correct production, and two point for ref-
erence to both time and place. Maximum score for story structure is 17.
For structural complexity, the productions of sequences of goals (G), at-
tempts (A), and outcomes (O) for each three episodes are used; AO se-
quences score as 1, single Gs andGA or GO sequences sore as 2, and GAO
sequences score as 3. Maximum score for story complexity is 9. Total
numbers of internal state terms (IST) are used. There are 10 questions
for each story to assess comprehension, which score 1 for correct and
zero for incorrect responses. Maximum score for comprehension is 10.

2.5. Cognitive assessment

The Bender–Gestalt Visual Motor Perception Test (BG), developed
by Bender in 1938, was adapted to Turkish by Özer [17]. The BG
measures the perception of visual stimuli and the ability of integration
of visually perceived information intomotor systems for motor produc-
tion. In this test consisting of 9 drawings, each figure is shown on a sep-
arate page, and it is requested to draw the pictures that are shown one
by one. There is no time limitation for pictures drawn respectively using
a single A4 size paper. Pencil and eraser are used for drawing. Child's
drawings are scored according to the number of errors. The scoring of
the test was performed by a specialist clinical psychologist, and the
total number of errors was used for statistical analysis.

The total value obtained by calculating the total error points in the
production of each participant was used for statistical analysis.
2.6. Procedure

Language and cognitive tests and a sociodemographic data collection
formwere applied to all participants in a quiet room. The language tests
applied to patients and healthy participants were performed in a quiet
room patient and experimenter side by side. It took around 2 h to com-
plete all the tests.
2.7. Data analysis

Raw scores for TODIL, correct–incorrect scoring for TNRT, and the
total number of correct productions forMutiSIT-TRwere used for statis-
tical analysis. For narration macrostructure analysis, story structure,
structural complexity, IST, and comprehension scoreswere used.Micro-
structure in narration was analyzed in terms of mean length of
utterance (MLU) for words and morphemes, total number of words
(TNW), number of different words (NDW), type token ratio (TTR),
mazes, errors (morphological, word, utterance), word types (nouns,
verbs, adjectives, postpositions, conjunctions), and sentence types (sim-
ple, complex, compound).

The normal distribution of data was determined by Kolmogorov–
Smirnov method. Data with normal distribution were compared with
Student's t, and data with skewed distribution were compared with
Mann–Whitney U. Categorical parameters were compared with chi-
square test.

Multiple regression analysis was done to predict the impact of epi-
lepsy features (duration of epilepsy, the number of antiepileptic drug,
the characteristics of the last EEG examination, the duration between
the last seizure and cognitive/language tests, type of epileptic syn-
drome, and the number of seizures) on language performance subtest
scores of patients. Clinical parameters were considered as independent
variables, whereas each language subtest score was considered as the
dependent variable.
3. Results

3.1. Comparisons between children with and without epileptic syndromes

3.1.1. Demographic data
Therewas no significant difference between healthy children (n=31,

10.7 ± 1.9) and children with epileptic syndromes (n = 31, 10.3 ± 2.0)
according to their age (Z = −0.607; p = .544). A chi-square test was
conducted to examine differences between children with and without
epileptic syndromes for demographic variables listed in Table 1. We
found significant differences in family history of epilepsy (χ2 =
15.592, p=0.001), attention-deficit (χ2 = 24.542, p=0.001), mathe-
matical (χ2 = 23.912, p = 0.001), reading (χ2 = 10.928, p = 0.001),
and writing (χ2 = 8.37, p=0.004) difficulties. More children with ep-
ileptic syndromes had those characteristics than healthy peers. None of
the healthy children had a family history of epilepsy. Proportions of
gender, consanguinity of parents, monthly income, and family level of
education did not show difference between two groups (p N .5).



Table 1
Demographic and clinical features of participants.

COE-G RE Healthy

n % n % n %

Gender
Male 5 50.0 12 57.1 15 48.4
Female 5 50.0 9 42.9 16 51.6

Family history of epilepsy
No 5 50.0 12 57.1 31 100.0
Yes 5 50.0 9 42.9 0 0

Consanguinity of parents
No 8 80.0 16 76.2 29 93.5
Yes 2 20.0 5 23.8 2 6.5

Monthly income
Low 2 20.0 4 19.0 3 9.7
Average 7 70.0 13 61.9 17 54.8
High 1 10.0 4 19.0 11 35.5

Mathematical difficulties
No 0 0 8 38.1 28 90.3
Yes 10 100.0 13 61.9 3 9.7

Reading difficulties
No 3 30.0 12 57.1 28 90.3
Yes 7 70.0 9 42.9 3 9.7

Writing difficulties
No 5 50.0 15 71.4 30 96.8
Yes 5 50.0 6 28.6 1 3.2

Family education
Low 2 20.0 3 14.3 1 3.2
Average 5 50.0 14 66.7 17 54.8
High 3 30.0 4 19.0 13 41.9

Attention-deficit
No 2 20.0 7 33.3 29 93.5
Yes 8 80.0 14 66.7 2 6.5

Number of antiepileptic drugs
None 0 0 2 9.5 0 0
Single 8 80.0 14 66.7 0 0
Multiple 2 20.0 5 23.8 0 0

EEG findings
None 2 20.0 5 23.8 0 0
Unilateral 3 30.0 5 23.8 0 0
Bilateral 5 50.0 11 52.4 0 0

Seizure type
None 0 0 2 9.5 0 0
Focal 8 80.0 11 52.4 0 0
Generalized 2 20.0 8 38.1 0 0

Seizures during testing
Absent 0 0 2 9.5 0 0
Present 10 100.0 19 90.5 0 0

Seizure frequency/year
0–4 5 50.0 11 52.4 0 0
5–10 3 30.0 4 19.0 0 0
N10 2 20.0 6 28.6 0 0

Table 3
t-Test results of groups with and without epileptic syndromes on language and cognitive
measures.

Measures Group n Mean SD Min Max t df p

TODIL-ST3
(Oral
Vocabulary)

Epileptic 31 24.10 6.89 9 35
−4.402 60 0.001

Healthy 31 31.06 5.50 12 38

TODIL-ST5
(Sentence
Imitation)

Epileptic 31 21.52 8.18 6 36
−4.674 60 0.001

Healthy 31 29.71 5.33 17 36

Story Structure
(Tell-Birds)

Epileptic 31 8.52 2.29 4 13
−5.89 60 0.001

Healthy 31 11.61 1.82 7 15
TNW
(Tell-Birds)

Epileptic 31 72.19 25.57 32 159
−0.657 60 0.514

Healthy 31 76.68 28.09 32 155
NDW
(Tell-Birds)

Epileptic 31 39.39 10.54 16 66
−0.931 60 0.356

Healthy 31 41.97 11.27 25 77
TTR
(Tell-Birds)

Epileptic 31 0.56 0.07 0.42 0.69
−0.395 60 0.694

Healthy 31 0.57 0.09 0.40 0.78
Number of
Simple
Sentences

(Tell-Birds)

Epileptic 31 7.74 3.84 0 19

3.03 60 0.004
Healthy 31 5.13 2.88 0 11

ST: Subtest.
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3.1.2. Language and cognitive assessment
A chi-square test of homogeneity was run to compare TODIL verbal

language levels of children with and without epileptic syndromes. The
two multinomial probability distributions were not equal, χ2 =
18.414, p = .001. Observed frequencies and percentages of verbal lan-
guage level for each group of children are presented in Table 2. Children
with epilepsy had more “very poor, poor and below average” language
levels than healthy children, whereas healthy children had more “high
and above average” language levels than children with epilepsy.

Independent sample t-test and nonparametric Mann–Whitney U
test were used to compare groups with and without epileptic syn-
dromes according to their TODIL subtests, TNRT,MultiSIT-TR, BG scores,
and LITMUS-MAIN-TR microstructure and macrostructure measures.
Table 2
Crosstabulation of groups and verbal language levels as evaluated by TODIL scores.

Group

Verbal Language Level Epilepsy Healthy

Very poor (b70)
n 8 1
% 25.8 3.2

Poor (70–79)
n 3 0
% 9.7 0

Below average (80–89)
n 5 1
% 16.1 3.2

Average (90–110)
n 15 15
% 48.4 48.4

Above average (111–120)
n 0 9
% 0 29.0

High (N120)
n 0 5
% 0 16.1
Children with epilepsy had a statistically significant lower score in
most of the TODIL subtests, TNRT, MultiSIT-TR, BG, andmost of the nar-
rative measures of LITMUS-MAIN-TR. Table 3 shows the results of inde-
pendent t-tests, whereas Table 4 shows the results of Mann–Whitney U
test results of comparisons between groups with and without epileptic
syndromes.

3.2. Comparisons between children with RE and COE-G

3.2.1. Demographic data
Children with RE (n = 21) and COE-G (n = 10) did not differ ac-

cording to their age (10.7 ± 1.9 vs 9.9 ± 2.0; Z = −1.008, p = .322);
time (months) between testing and the last seizure (21.1 ± 17.7 vs
19.9 ± 21.4; Z = −0.171, p = .865); epilepsy onset age (8.0 ± 2.2 vs
7.0 ± 1.6; Z = −1.218; p = .223); and duration of the disease
(years) (2.7 ± 2.2 vs 2.9 ± 1.4; Z = −0.774; p = .439). A chi-square
test was conducted to examine differences between children with RE
and children with COE-G for demographic variables. We found no signif-
icant differences in any of the variables listed in Table 1 exceptmathemat-
ical difficulty. There were more children with COE-G who had
mathematical difficulties than children with RE (χ2 = 10.928, p= .032).

3.2.2. Language and cognitive assessment
Fisher's exact test was conducted because of an inadequate sample

size for the chi-square test of homogeneity to compare TODIL verbal
language levels of children with RE and children with COE-G. The two
multinomial probability distributions were equal, χ2 = 1.35, p = .252.
Observed frequencies and percentages of verbal language level for
each group of children are presented in Table 5.

Independent sample t-test and nonparametric Mann–Whitney U
test were used to compare groups with RE and COE-G according to
their TODIL subtests, TNRT, MultiSIT-TR, BG scores, and LITMUS-
MAIN-TR microstructure and macrostructure measures. Patients with
COE-G had significantly lower scores than patients with RE in syntactic
understanding, morphological completion, word discrimination, and
number of nouns subtests only (Tables 6 and 7).

3.3. Regression analysis

The multiple regression model statistically significantly predicted
“the number of nouns” produced in story telling (Baby Birds), F =
4.263, p= .003, R2= 0.681. Duration of disease, the number of medica-
tions, and type of epileptic syndrome variables added statistically signif-
icantly to the prediction, p b .05 (Table 8).



Table 4
Mann–Whitney U test results of groups with and without epileptic syndromes on language and cognitive measures.

Measures Group n Mean SD Min Max Mean Rank Z p

TODIL-ST1
(Picture Vocabulary)

Epileptic 31 26.84 5.82 11 34 23.95
−3.313 0.001

Healthy 31 30.81 3.63 17 34 39.05
TODIL-ST2
(Relational Vocabulary)

Epileptic 31 16.48 6.54 0 26 17.81
−5.989 0.001

Healthy 31 27.45 4.25 19 34 45.19
TODIL-ST4
(Syntactic Understanding)

Epileptic 31 25.45 5.28 7 30 27.11
−1.936 0.053

Healthy 31 27.45 3.20 16 31 35.89
TODIL-ST6
(Morphological Completion)

Epileptic 31 23.94 10.74 0 38 23.94
−3.31 0.001

Healthy 31 32.03 3.76 23 38 39.06
TODIL-ST7
(Word Discrimination)

Epileptic 31 26.65 3.20 12 28 35.85
−2.102 0.036

Healthy 31 25.42 3.77 13 28 27.15
TODIL-ST8
(Phonemic Analysis)

Epileptic 31 20.48 4.02 4 22 32.00
−0.298 0.766

Healthy 31 21.26 1.90 14 22 31.00
TODIL-ST9
(Word Articulation)

Epileptic 31 24.68 1.80 15 25 33.42
−1.633 0.102

Healthy 31 24.52 1.15 21 25 29.58
Comprehension
(Model Story-Dog)

Epileptic 31 8.55 1.36 4 10 25.71
−2.694 0.007

Healthy 31 9.32 .94 7 10 37.29
Comprehension
(Tell-Birds)

Epileptic 31 7.58 1.71 4 10 25.08
−2.902 0.004

Healthy 31 8.81 1.54 5 10 37.92
Structural Complexity
(Tell-Birds)

Epileptic 31 5.06 3.04 1 9 24.97
−2.917 0.004

Healthy 31 7.29 1.81 3 9 38.03
IST
(Tell-Birds)

Epileptic 31 4.16 2.49 0 11 20.65
−4.773 0.001

Healthy 31 7.10 1.58 4 10 42.35
Number of Nouns
(Tell-Birds)

Epileptic 31 9.42 2.36 4 15 30.69
−0.356 0.722

Healthy 31 10.13 3.26 6 19 32.31
Number of Verbs
(Tell-Birds)

Epileptic 31 15.87 4.57 8 29 34.81
−1.448 0.147

Healthy 31 14.42 3.74 9 24 28.19
Number of Adjectives
(Tell-Birds)

Epileptic 31 2.90 1.56 0 6 30.90
−0.267 0.789

Healthy 31 2.90 1.33 0 6 32.10
Number of Conjunctions
(Tell-Birds)

Epileptic 31 6.48 4.43 1 19 31.06
−0.191 0.848

Healthy 31 6.39 3.68 1 13 31.94
Number of Postpositions
(Tell-Birds)

Epileptic 31 1.10 1.04 0 3 29.40
−0.956 0.339

Healthy 31 1.74 2.13 0 10 33.60
MLU-Morpheme
(Tell-Birds)

Epileptic 31 8.62 2.31 5.32 15.30 23.32
−3.569 0.001

Healthy 31 10.51 2.07 7.42 16.30 39.68
MLU-Word
(Tell-Birds)

Epileptic 31 4.87 1.24 3.26 8.00 23.40
−3.534 0.001

Healthy 31 5.97 1.28 4.38 9.24 39.60
Compound Sentences
(Tell-Birds)

Epileptic 31 1.61 1.63 0 7 27.90
−1.613 0.107

Healthy 31 2.03 1.28 0 5 35.10
Complex Sentences
(Tell-Birds)

Epileptic 31 5.03 3.33 1 16 25.26
−2.746 0.006

Healthy 31 6.58 2.36 2 11 37.74
Morphological Errors
(Tell-Birds)

Epileptic 31 .32 .48 0 1 35.50
−2.551 0.011

Healthy 31 .06 .25 0 1 27.50
Utterance Errors
(Tell-Birds)

Epileptic 31 .48 1.21 0 6 34.94
−2.45 0.014

Healthy 31 .06 .36 0 2 28.06
Word Errors
(Tell-Birds)

Epileptic 31 .26 .77 0 4 33.45
−1.661 0.097

Healthy 31 .06 .36 0 2 29.55

TNRT
Epileptic 31 6.65 2.48 2 14 18.02

−5.912 0.001
Healthy 31 12.35 2.27 6 15 44.98

MutiSIT-TR
Epileptic 31 23.26 5.92 4 29 21.00

−4.62 0.001
Healthy 31 28.13 1.82 24 30 42.00

Mazes
Epileptic 31 10.10 9.25 1 41 43.16

−5.124 0.001
Healthy 31 2.29 1.83 0 9 19.84

BG
Epileptic 31 7.42 3.79 0 17 44.24

−5.612 0.001
Healthy 31 2.16 1.29 0 5 18.76

ST: Subtest.
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Participants with longer disease duration (B = 0.666) without
any antiepileptic drug [compared to single (B =−3.652) and multi-
ple (B = −5.936) antiepileptic users] and participants with RE
Table 5
Crosstabulation of groups with epilepsy and verbal language levels as evaluated by TODIL
scores.

Group Total

Verbal Language Level COE-G RE

Below average (80–89)
n 7 9 16
% 70.0 42.9 51.6

Average (90–110)
n 3 12 15
% 30.0 57.1 48.4
(compared to COE-G) are expected to have higher “noun” produc-
tions. The results of the regression indicated that the model ex-
plained 68.1% of the variance.

The multiple regression model significantly predicted “the number
of adjectives” produced in story telling (Baby Birds). F = 2.506. p =
.039. R2 = 0.556. The number of medications and EEG variables added
significantly to the prediction, p b .05 (Table 9).

Participantswithout antiepilepticmedication [compared to single B=
−4.016 and multiple (B = −3.255) antiepileptic users] and normal
EEG [compared to patients with bilateral (B = −2.393) and unilat-
eral (B =−1.799) EEG findings] are expected to have higher “adjec-
tive” productions. The results of the regression indicated that the
model explained 55.6% of the variance. The other language and cog-
nitive variables showed no significant relation with clinical parame-
ters of epilepsy.



Table 6
t-Test results of groups with RE and COE-G on language and cognitive measures.

Measures Group n Mean SD Min Max t df p

TODIL-ST1
(Picture Vocabulary)

COE-G 10 24.70 5.70 13 31
−1.437 29 0.162

RE 21 27.86 5.73 11 34
TODIL-ST2
(Relational Vocabulary)

COE-G 10 13.60 8.55 0 22
−1.753 29 0.910

RE 21 17.86 5.00 6 26
TODIL-ST3
(Oral Vocabulary)

COE-G 10 22.80 7.98 9 35
−0.717 29 0.479

RE 21 24.71 6.43 11 33
TODIL-ST5
(Sentence Imitation)

COE-G 10 19.60 7.63 7 30
−0.897 29 0.377

RE 21 22.43 8.45 6 36
IST
(Tell-Birds)

COE-G 10 4.70 3.30 0 11
0.826 29 0.415

RE 21 3.90 2.05 1 9
TNW
(Tell-Birds)

COE-G 10 68.90 20.62 32 96
−0.489 29 0.629

RE 21 73.76 27.95 33 159
NDW
(Tell-Birds)

COE-G 10 38.50 10.75 16 51
−0.318 29 0.752

RE 21 39.81 10.68 19 66
TTR
(Tell-Birds)

COE-G 10 .56 .06 .49 .67
0.057 29 0.955

RE 21 .56 .08 .42 .69
Number of Verbs
(Tell-Birds)

COE-G 10 14.80 3.85 8 21
−0.898 29 0.376

RE 21 16.38 4.87 8 29
MLU-Morpheme
(Tell-Birds)

COE-G 10 8.07 1.27 6.90 10.92
−0.914 29 0.368

RE 21 8.88 2.66 5.32 15.30
MLU-Word
(Tell-Birds)

COE-G 10 4.62 .84 3.56 6.54
−0.773 29 0.446

RE 21 4.99 1.39 3.26 8.00
N of Simple Sentences
(Tell-Birds)

COE-G 10 8.50 3.06 4 12
0.753 29 0.457

RE 21 7.38 4.18 0 19

TNRT
COE-G 10 7.30 2.31 3 11

1.013 29 0.319
RE 21 6.33 2.56 2 14

BG
COE-G 10 7.00 3.56 3 14

−0.419 29 0.678
RE 21 7.62 3.97 0 17

Table 7
Mann–Whitney U test results of groups with RE and COE-G on language and cognitive measures.

Measures Group n Mean SD Min Max Mean Rank Z p

TODIL-ST4
(Syntactic Understanding)

COE-G 10 22.30 7.62 7 27 10.50
−2.347 0.019

RE 21 26.95 2.91 19 30 18.62
TODIL-ST6
(Morphological Completion)

COE-G 10 17.40 11.82 4 38 10.40
−2.371 0.018

RE 21 27.05 8.87 0 38 18.67
TODIL-ST7
(Word Discrimination)

COE-G 10 25.20 4.89 12 28 11.60
−2.32 0.020

RE 21 27.33 1.74 22 28 18.10
TODIL-ST8
(Phonemic Analysis)

COE-G 10 19.20 5.61 4 22 13.00
−1.838 0.066

RE 21 21.10 2.96 10 22 17.43
Comprehension
(Model Story-Dog)

COE-G 10 8.60 1.90 4 10 18.00
−0.898 0.369

RE 21 8.52 1.08 7 10 15.05
Comprehension
(Tell-Birds)

COE-G 10 7.70 1.42 5 10 16.70
−0.303 0.762

RE 21 7.52 1.86 4 10 15.67
Structural Complexity
(Tell-Birds)

COE-G 10 5.30 3.33 1 9 17.00
−0.431 0.667

RE 21 4.95 2.97 1 9 15.52
Story Structure
(Tell-Birds)

COE-G 10 9.20 2.20 4 12 19.55
−1.516 0.13

RE 21 8.19 2.32 4 13 14.31
Number of Nouns
(Tell-Birds)

COE-G 10 8.20 1.87 4 11 10.95
−2.177 0.030

RE 21 10.00 2.39 4 15 18.40
Number of Adjectives
(Tell-Birds)

COE-G 10 2.80 1.14 1 4 16.45
−0.195 0.846

RE 21 2.95 1.75 0 6 15.79
Number of Conjunctions
(Tell-Birds)

COE-G 10 7.30 3.65 3 15 19.40
−1.453 0.146

RE 21 6.10 4.79 1 19 14.38
Number of Postpositions
(Tell-Birds)

COE-G 10 .80 .79 0 2 13.90
−0.929 0.353

RE 21 1.24 1.14 0 3 17.00
Compound Sentences
(Tell-Birds)

COE-G 10 1.20 1.40 0 4 13.60
−1.149 0.294

RE 21 1.81 1.72 0 7 17.14
Complex Sentences
(Tell-Birds)

COE-G 10 4.60 2.07 2 9 16.05
−0.021 0.983

RE 21 5.24 3.82 1 16 15.98
Morphological Errors
(Tell-Birds)

COE-G 10 .40 .52 0 1 17.20
−0.626 0.531

RE 21 .29 .46 0 1 15.43
Utterance Errors
(Tell-Birds)

COE-G 10 .10 .32 0 1 13.45
−1.409 0.159

RE 21 .67 1.43 0 6 17.21
Word Errors
(Tell-Birds)

COE-G 10 .30 .48 0 1 18.00
−1.323 0.186

RE 21 .24 .89 0 4 15.05

MutiSIT-TR
COE-G 10 20.90 8.81 4 28 14.25

−0.744 0.457
RE 21 24.38 3.68 15 29 16.83

Mazes
COE-G 10 9.80 6.27 1 18 17.15

−0.488 0.626
RE 21 10.24 10.51 2 41 15.45
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Table 8
Results of the multiple regression analyses by medical variables for the number of nouns.

Variable B β t p Tolerance VIF DW R2 F p

(Constant) 11.107 6.232 0.000

2.113 0.681 4.263 0.003

Duration of epilepsy 0.666 0.560 2.889 0.009 0.425 2.353
Single antiepileptic drug −3.652 −0.713 −2.229 0.037 0.156 6.411
Multiple antiepileptic drugs −5.936 −1.068 −3.036 0.007 0.129 7.742
EEG unilateral findings −0.737 −0.139 −0.661 0.516 0.362 2.759
EEG bilateral findings 0.384 0.082 0.424 0.676 0.422 2.370
Generalized seizures −0.551 −0.111 −0.621 0.542 0.502 1.993
Duration between last seizure and test (months) −0.027 −0.216 −0.978 0.340 0.326 3.066
Frequency of seizures (5–10) −1.376 −0.259 −1.297 0.209 0.400 2.498
Frequency of seizures (N10) 1.847 0.332 1.677 0.109 0.407 2.458
Epilepsy groups (RE or COE-G) 1.571 0.316 2.201 0.040 0.775 1.290
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4. Discussion

Notable results of this study are (i) confirmation of the language im-
pairment in patientswith RE, (ii) demonstration of language impairment
in patients with COE-G, (iii) demonstration of language impairment by
using pragmatic approach for the first time in SFEC, and (iv) demonstra-
tion of the absence of a strong association between clinical features of
epilepsy and language impairment in SFEC.

Our study has shown once again the presence of major linguistic
problems in patients with self-limited focal epilepsies of childhood. De-
spite beingmatched with healthy controls in terms of age, gender, edu-
cation, and socioeconomic levels, patients with RE and patients with
COE-G displayed impairment in all fields of language including mor-
phology, semantics, syntax, and pragmatics. Also, patients with epilepsy
received lower scores in most TODIL subsets, such as, picture vocabu-
lary, relational vocabulary, oral vocabulary, sentence imitation, mor-
phological completion, and word discrimination. The semantics aspect
of language skills is evaluated by picture vocabulary, relational vocabu-
lary, and oral vocabulary subtests in TODIL. Patients with epilepsy re-
ceived particularly low scores in these tests indicating preferential
involvement of semantics function of the language in self-limited focal
epilepsies of childhood.

The grammar aspects of language skills are evaluated by syntactic un-
derstanding, sentence imitation, andmorphological completion subtests,
while patients with epilepsy showed preserved syntactic understanding
but impaired sentence imitation and morphological completion func-
tions. In our study, sentence imitation impairment was confirmed by
both the TODIL and LITMUS-MAIN tests. Sentence imitation has been in-
creasingly recognized as a useful tool for discriminating specific language
dysfunctions and is believed to require an awareness of syntax and
grammar aspects of the language as well as intact working and verbal
short memory functions [18]. Patients with working memory impair-
ment exhibit difficulty understanding and imitating complex sentences
[19]. Thus, reduced sentence imitation scores of patients with RE and pa-
tients with COE-G might be because of impaired working memory in
these patients [20]. Impairment of working memory and executive
Table 9
Results of the multiple regression analyses by medical variables for the number of adjectives.

Variable B β t

(Constant) 8.619 6.226
Duration of epilepsy 0.022 0.029 0.126
Single antiepileptic −4.016 −1.190 −3.156
Multiple antiepileptic −3.255 −0.889 −2.144
EEG unilateral findings −2.393 −0.684 −2.763
EEG bilateral findings −1.799 −0.587 −2.560
Generalized seizures 0.629 0.192 0.912
Duration between last seizure and test (months) −0.015 −0.185 −0.710
Frequency of seizures (5–10) −1.061 −0.303 −1.287
Frequency of seizures (N10) 0.492 0.134 0.575
Epilepsy groups (RE or COE-G) −0.540 −0.165 −0.974
functions has been previously reported in patients with RE [21]. The
low performance of epilepsy cases in two different sentence repetition
tests of varying difficulty supports that the underlying problem is related
to the damage to the working memory in addition to the damage to the
language.

Phonological functions are represented by word discrimination,
word analysis, and articulation in TODIL. Patients with SFEC showed im-
paired word discrimination but intact word analysis and articulation as
compared to healthy controls. Preservation of word analysis and articu-
lation functions suggests that motor production of speech is not signif-
icantly affected in patients with RE and patients with COE-G. By
contrast, impairment of word discrimination may indicate a problem
with central auditory processing, which is known to be affected in pa-
tients with RE [22]. Patients with RE and temporal lobe epilepsy exhibit
low performance in gaps in noise and duration pattern tests further
supporting central auditory processing dysfunction [23]. Patients with
SFEC also showed reduced nonword repetition scores, whichmay be as-
sociated with the affliction of temporal analysis, temporal ordering, and
working memory functions [24]. Poor TNRT performance of patients
with SFEC in our study lends further support to the presence of working
memory and phonological awareness problems in this disease.

Pragmatics is associated with the social and affective dimensions of
language and has been understudied in epilepsy probably because of
the absence of standardized tests. Recording of a narration sample is
one of the methods used to assess the pragmatic skills of the patients
in clinical settings [25].

With the help of narrative analysis, it becomes possible to evaluate
social andmetacognitive skills, such as, being aware of the viewers' per-
spective, emotions, and mental and physical condition, correlating the
events in the narrative with each other, which all can be considered as
the pragmatic dimension of language [16]. Therefore, narrative analysis
in children should be involved in both assessment and intervention pro-
cesses [10].

Different methods may be preferred when taking story samples
from children. While, in a natural context, the child can explain his/
her personal experiences about any subject or event, in a structured
p Tolerance VIF DW R2 F p

0.000

1.538 0.556 2.506 0.039

0.901 0.425 2.353
0.005 0.156 6.411
0.045 0.129 7.742
0.012 0.362 2.759
0.019 0.422 2.370
0.373 0.502 1.993
0.486 0.326 3.066
0.213 0.400 2.498
0.572 0.407 2.458
0.342 0.775 1.290
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environment, he/she can tell or retell the provided visual story with no
verbalmaterial [26]. Puppets and toys, illustrated storybook, or separate
pictures including someplot can be used for this purpose. The childmay
be asked to tell a story about the pictures by looking at the pictures, or to
retell the story that they are listening to by looking at the pictures
[9,10,27].

The evaluation of narrative in children is basically carried out in two
different ways. First, story production, the other is retelling the story. If
evaluation is made in the form of story production, a picture story or a
single picture card is shown to the child and asked to tell a story about
the picture. In this context, the relevance of the narrative content, de-
tails, and event sequence is scored. In the form of retelling the story,
the child is asked to retell the story that he/she read/listened to, and au-
ditory–verbal memory skills come into play for this situation [16].

Although the superiority of telling and retelling models has been
compared to each other in various areas, such as, memory load, atten-
tion, spontaneity, familiarity with the previously heard story, and the
use of clues; the adaptation and arrangement of the message according
to the audience is common in both models [15].

Narrative content consists of two types of structures — micro and
macro — regardless of whether they are personal or fictional events,
spontaneous or structured [28]. Microstructures include morphology;
syntax and semantic fields of language, such as, the structure of words
and phrases; the use of functional and vocabulary words, such as prep-
osition, conjunctions, and bound morphemes; the number and types of
nouns, adjectives, and verbs. Macrostructures, on the other hand, can be
defined as the initial event in the chain that constitutes the story, aim,
and resolution (in other words, introduction–body–conclusion parts in
the plot), features of the characters, intentions, actions, and the results
of these actions [27].

In the literature, there are studies examining the language and cog-
nitive domains affected by narrative analysis in children with neurolog-
ical diseases. On children with glial tumors, the relationship between
tumor localization, treatmentmodality, and language tests was demon-
strated by narrative and standard language tests [29].

The microstructural features of the narrative focus on the use of lin-
guistic structures, the number, length of communication units, and the
use of noun–adjective phrases [15]. The narrative features of children
develop with age. For example, when the narrative characteristics of
children between the ages of 3 and 5 years old were examined, it was
found that the use of conjunctions and verbs increased with age [30].
Numerical measures such as MLU, total number of words, total number
of sentences, and number of complex sentences can be used to analyze
the microstructural characteristics of the language sample taken from
the child. TheMLU is a quantitative value obtained by dividing the num-
ber of all morphemes in the language sample by the number of all utter-
ances; MLU increases with age. It is asserted that lowMLUmay indicate
language impairment in children. High MLU does not mean that the
child does not always have language disorders [31].

The semantic component of the language can be measured by the
vocabulary-related tests included in the standard language assess-
ments, as well as it can be quantitatively measured via narrative analy-
sis. Nouns and verbs in the narrative example and the frequency and
diversity of linguistic words can be calculated. The TNW and NDW can
be dealt with within the semantic field of the language. The NDW,
which is considered as a measure of the child's vocabulary and of con-
ceptual knowledge of various categories, is calculated by subtracting
strugglewords and repetitivewords fromall words produced in the lan-
guage sample. Calculation of the value TTR, obtained by the ratio of
TNW and NDW includes information regarding verbal fluency of the
child, conceptual knowledge, word retrieval skills, and the variety of
words used. Low numerical values may point to the weakness of the
child's vocabulary and problems of finding and remembering words
[32]. During the narration of the child, the use of gap fillers, such as,
“well,” “aa,” and “ımm”; showing false starts; and rearranging behaviors
are considered as “struggling (maze),” and the excessive strugglingmay
indicate language deficits. The incorrect use of endings or words or er-
rors in the utterance level is also included in quantitativemeasurements
[33].When narrative samples were analyzed patients with RE and COE-
G were found out to produce less complex sentences, to display lower
MLU scores and a higher number of utterance errors and bound mor-
pheme mistakes than their healthy peers. Increased production of sim-
ple sentences is a well-known sign of language impairment [34].
Moreover, difficulty in finding words is expressed in terms of circumlo-
cution, revision behaviors, and using gap fillers. Thus, increased number
of mazes observed in narrative samples of patients with SFEC may be a
sign of difficulty of finding words during spontaneous speech.

Cognitive and emotional domains are conducted in the brain by neu-
ral networks that are in close contact with each other and are widely
represented. Cognitive domains are generally classified as attention/
concentration, memory/learning, and information processing speed
and measured by neuropsychological tests. Emotional areas cannot be
directly demonstrated by neuropsychological tests and may indirectly
affect cognitive domains in skills such as remembering, learning, and at-
tention orientation depending on the individual's emotional state [35].
The term “executive functions” is an umbrella term that includes sub-
skills, such as, inhibition,workingmemory, directed and selective atten-
tion, change of set, and mental flexibility [36]. The development of
storytelling skills and of executive functions in children is parallel. En-
richment of story structure and story complexity, transfer of events in
a certain order of cohesion, and consistency with the increase in the
use of temporal affixes and expressions, the purpose-oriented actions
of the heroes in the story, and the expression of the complex features
of these heroes are among the features increasing with age [37–39].

Theory ofMind is defined as understanding and inferring themental
and emotional states of others, such as, belief, desire, and intention, and
arranging their behaviors according to these inferences [40]. Deficien-
cies inmind theory are associatedwith the pragmatic dimension of lan-
guage. In the macrostructural examination of the narrative, the
frequency of the child's use of verbs that are metalinguistic, such as,
“say, ask”; metacognitive, “wondering, thinking”; of emotional states,
“being upset, surprised”; and of physiological status, “hunger, thirst”
are determined. Inclusion of these actions in the production of children
reveals that they are aware of the mental state of others [15].

To our knowledge, the pragmatic aspect of language was assessed in
patients with SFEC for the first time in this study. Our results indicate
that pragmatics of language is impaired in SFEC just as other linguistic
functions that are evaluated with standardized tests.

In patients with SFEC, story structure, structural complexity, story
comprehension, and IST scores were lower than those of their healthy
peers. This finding reveals that patients with SFEC have difficulties in
the affective and social communicative dimensions of the language.
These results are thought to shed light on future research models.

Patients with RE and patients with COE-G were matched well by
means of demographic, social, economic, and cognitive (as assessed by
BG test) features. Although epileptic focus in patients with COE-G is dis-
tant from well-known language-related regions of the brain, patients
with COE-G displayed equally impaired language functions as patients
with RE. Thus, our results emphasize that linguistic dysfunction is not
unique to RE and may be encountered in different types of SFEC. This
is probably because of the fact that neural language network is sup-
ported by dispersed regions of the brain. As an example, the inferior
fronto-occipital fasciculus is known to contribute to semantic and
basic syntactic processes of the language [41]. This fact alsomay explain
why patients with COE-G display worse scores than patients with RE in
TODIL subtests evaluating morphosyntactic components of language.

It is well-known that linguistic and cognitive impairment may be a
consequence of epilepsy-related factors, such as, seizures, nonconvulsive
electrophysiological abnormalities, or adverse effects of antiepileptic
drugs. By contrast, epilepsies may also be a manifestation of hereditary,
congenital or structural brain abnormalities (e.g., migration anomalies,
brain damage due to birth trauma) [42]. Epilepsy, behavioral deficits,
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and cognitive dysfunction are prevalently seen in first-degree relatives
of patients with RE [43]. Moreover, certain gene polymorphisms
(e.g., brain-derived neurotrophic factor, elongator protein complex
4) have been associated with increased risk of RE, and several neuro-
imaging studies have shown altered morphological and functional
brain deficits in patients with RE [44,45]. Overall, these findings sug-
gest that RE and putatively other SFEC may have a genetic basis. On
the other hand, some researchers have affirmed the potential impact
of interictal epileptic discharges on memory dysfunction in RE [7].
Furthermore, an association has been found between interictal dis-
charge numbers and reduced central processing speed [8]. Then
again, there are other studies that have found no relationship be-
tween linguistic dysfunction and seizure frequency or antiepileptic
drug use in patients with RE [46,47].

To dissect the impact of current seizure activity on language impair-
ment, a regression analysis was performed using a panel of epilepsy-
related clinical parameters as independent variables and each language
subset (listed in Tables 3 and 4) as a dependent variable. The clinical pa-
rameters were not found out to have any predictive value on any of the
language subtest scores that were significantly worse in patients with
epilepsy than in healthy controls. The only significant results were
found for two storytelling variables, number of nouns and number of
adjectives. Notably, there were no significant differences between pa-
tients with SFEC and healthy controls in terms of these two parameters.
It is likely that, patients using more antiepileptic medications and hav-
ing increased seizure activity are more likely to produce reduced num-
ber of nouns and adjectives during storytelling. Whether this is a forme
fruste of the naming deficit observed in aphasia patients or is a more
complex manifestation of a linguistic dysfunction needs to be further
delineated.

A limitation of this study is that the influences of antiepileptic med-
ications on cognitive and linguistic functions were not taken into ac-
count. Although the impact of antiepileptic medications on cognition
is disputable, medication is always a potential confounding factor in
cognition studies [48]. Also most patients were not using topiramate
and benzodiazepines that are known to affect cognitive functions.
Moreover, the wide variety of medications and medication combina-
tions led to a plethora of drug subgroups thus reducing the statistical
power and preventing evaluation of treatment impact on cognitive
functions. We recommend further delineation of this issue with higher
case numbers.

5. Conclusion

Our results suggest that current seizure activity has a little if any im-
pact on language impairment of patientswith SFEC. In otherwords, chil-
dren with medically controlled seizure activity, a seemingly benign
clinical course and no obvious sign of cognitive dysfunctionmay exhibit
severe language deficits. Thus, regardless of the clinical status, it is im-
perative to screen patients with SFEC for early recognition of potential
language deficits and prompt initiation of language rehabilitation ef-
forts. Linguistic problems of patientswith SFECmay be the consequence
of a shared genetic deficit both affecting language and seizure networks
or alternatively may be due to the impact of past seizures on language
maturation in earlier stages of epilepsy. The latter assertion iswarranted
to be tested by performing linguistic analysis on patients with new
onset SFEC.
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