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ABSTRACT

Objective: Despite the fact that children with epilepsy use multiple antiepileptic drugs, the part of the epileptic group without the seizure
control constitutes a resistant epilepsy group. This study evaluates the first type of seizure and the variety of seizures and resistance development
that we think might be a risk factor for the development of resistance in epileptic patients.

Methods: Data were obtained retrospectively from the files of patients diagnosed with epilepsy who were monitored for at least 2 years between
January 1, 2009, and December 31, 2011, at the Uludag University School of Medicine; Department of Pediatric Neurology.

Results: One hundred twenty patients were girls (49%) and 125 were boys (51%). The age range was 1-18 years and the median value was 8.3
(1-18) years. One hundred and twenty of the 245 patients who met the diagnostic criteria for resistant epilepsy were found to be well con-
trolled. In patients with resistant epilepsy, the first seizure type and the variety of seizures were compared in these two groups of patients. It
was observed that the most common type of seizure seen in the refractory group was myoclonic seizures (25.6%), whereas the most common
type of seizure was generalized seizure with focal onset (34.2%) in well-controlled group. There was statistically significant difference between
groups (p<0.05). In terms of seizure types, it was observed that the refractory group included more patients (60.7%) with three or more types
of seizure (p<0.05).

Conclusion: In this study, we found that the first seizure type and seizure variability were important risk factors for resistance development in

epileptic patients.
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INTRODUCTION

The World Health Organization defines epilepsy as recurrent
seizures observed in chronic cerebral dysfunction that is caused
by several etiological causes. Although the incidence is approxi-
mately 50-100/100.000 in children and adolescents, 4%-10% of
this population has seizures at least once until adolescence.
There are at least 50 million people affected worldwide, and
among these, 80% is from developing countries, and 80%-90% of
the people in these countries receive insufficient treatment or no
treatment at all (1, 2-6, 7-9).

The terms “seizure” and “epilepsy” are different concepts and
should not be used interchangeably. The exact equivalent for
epilepsy is not “seizure,” but can be called as “seizure disease.”
Seizures are signs, but epilepsy is a disease characterized by re-
current seizures. Seizures are paroxysmal symptoms caused by
abnormal, involuntary, time-limited rhythmic discharges of neu-
rons. Convulsions are defined as muscle contractions that occur
during seizures (6, 10-17).

While in most of the children with epilepsy, seizure control is
achieved with the use of a single antiepileptic drug, multiple an-
tiepileptic drugs are used in a lesser number; however, seizure
control is not achieved. These cases, in which seizure control can-
not be maintained despite these multiple antiepileptics, consti-
tute the resistant epilepsy group (18-20).

In the study conducted by Sillanpaa et al. (21) in 2011, resistant
epilepsy has been defined as the occurrence of seizures once
or more per month despite the effective use of at least two
antiepileptic drugs and having a no seizure-free period for at
least 3 months. In our study, patients who were followed up at
the Uludag University Pediatric Neurology Polyclinic with epi-
lepsy diagnosis for at least 2 years, who have no seizure-free
period for at least 3 months despite taking three or more anti-
epileptic drugs one by one or in combination and with effective
serum level, and who have seizures at least once every month
are considered as patients with resistant epilepsy. Drugs used
in emergency because of convulsions, used during epileptic
status, and discontinued because drug levels could not be es-
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tablished or drug side effects occurred were not included in
the three drugs.

Classification in Epilepsy

Seizures are mainly divided into two main classes as partial and
generalized seizures. The International League Against Epilepsy
(ILAE) made its international classification of epileptic seizures
for the first time in 1981 and reclassified epilepsy and epileptic
syndromes in 2010 (22). The classification of epileptic seizures is
stated below.

International Classification (ILAE) of Epileptic Seizures
I. Partial (Local, Focal) Seizures

. Simple Partial Seizures: (No Consciousness Disorder)
Seizures with motor symptoms
Seizures with somatosensory or special sensory symptoms
Seizures with autonomic symptoms or signs
Seizures with psychic symptoms

Seizures followed by simple partial onset of confusion
Seizures with confusion from the beginning

. Secondary Generalized Partial Seizures
Generalized seizures starting in simple partial form
Generalized seizures starting in complex partial form
Generalized seizures starting from simple partial and trans-
forming into complex partial

A
1.
2.
3.
4.
B. Complex Partial Seizures (Blur of Consciousness Exists)
1.
2.
C
1.
2.
3.

. Generalized Seizures (Convulsive or Nonconvulsive)
Absence of seizures

Myoclonic seizures

Tonic seizures

Clonic seizures

Atonic seizures

Tonic—clonic seizures

Mmooy

Il. Unclassified Epileptic Seizures

In the studies conducted, the importance of the development of
resistant epilepsy, the type of seizures, and the variety of seizures
were discussed. The aim of the present study was to evaluate the
relationship between the initial seizure type and the variety of
seizures that we think may be a risk factor for the development
of resistance in patients with epilepsy. We believe that such an
evaluation would guide clinicians following patients with resis-
tant epilepsy with respect to treatment and follow-up.

METHODS

Data of patients who were diagnosed with epilepsy at the out-
patient clinic of Uludag University Pediatric Neurology Depart-
ment and followed up for at least 2 years between January 01,
2009 and December 31, 2012 were obtained via the analyses of
the patient files retrospectively. From the file records of the pa-
tients, the type and variety of seizures, gender, and age of the
patients were recorded. The files of 1500 patients with epilepsy
who were admitted to the Pediatric Neurology outpatient clinic
with convulsion between January 2009 and December 2012 were
examined. Among the 1500 patients, 245 who were followed up
for at least 2 years and who fulfilled the criteria for the diagnosis
of resistant epilepsy were included in the study.

Patients who were followed up at the Uludag University Pediatric
Neurology Polyclinic with epilepsy diagnosis for at least 2 years,
who had no seizure-free period for at least 3 months despite tak-
ing three or more antiepileptic drugs one by one or in combi-
nation and with effective serum level, who had seizures at least
once every month, and were considered as patients with resis-
tant epilepsy were included in our study. Drugs used in emer-
gency because of convulsions, used during epileptic status, and
discontinued because drug levels could not be established or
drug side effects occurred were not included in the three drugs.
Patients who received at least three antiepileptic drugs in the
first 2 years and who did not respond to classical antiepileptic
drugs and whose seizures were taken under control after the ad-
dition of new generation antiepileptic drugs alone or in addition
to classical antiepileptic drugs during follow-up were classified
as the well-controlled group. Of the 245 patients who met the
diagnostic criteria of resistant epilepsy, 120 were later included in
this group. The symptoms of the two groups of patients with re-
sistant epilepsy were compared with respect to the initial seizure
type and the variety of seizures. The study was approved by the
Uludagd University Ethics Committee (decision dated September
30, 2014, no. 2014-18/3).

Statistical Analysis

Relationships between variables were analyzed using Statistical
Package for Social Sciences version 21.0 (IBM Corp., Armonk, NY,
USA). Chi-square test and Fisher's exact test were used to analyze
the differences between the frequencies of categorical variables.
Shapiro-Wilk test was used to investigate the suitability of data
for normal distribution. Mann-Whitney U test was used for com-
parisons between two independent groups in data that did not
conform to normal distribution. Descriptive statistics of data that
did not conform to normal distribution were expressed as me-
dian (min-max). Significance level was a=0.05 (p<0.05).

RESULTS

The files of 1500 patients with epilepsy who were admitted to the
Pediatric Neurology outpatient clinic with convulsions between
January 2009 and December 2012 were examined. Among these
1500 patients, 245 of these patients who were followed up for at
least 2 years and who fulfilled the criteria for the diagnosis of re-
sistant epilepsy were included in the study. Patients who received
at least three antiepileptic drugs in the first 2 years and who did
not respond to classical antiepileptic drugs and whose seizures
were taken under control after the addition of new generation
antiepileptic drugs alone or in addition to classical antiepilep-
tic drugs during follow-up were classified as the well-controlled
group. One hundred twenty out of 245 patients who met the di-
agnostic criteria of resistant epilepsy were later included in this
group. The symptoms of the two groups of patients with resistant
epilepsy were compared with respect to the initial seizure type
and the variety of seizures.

When the distribution of all patients according to gender was ex-
amined, it consisted of 120 (49%) girls and 125 (51%) boys. When
we examined the age range of patients with epilepsy evaluated,
this distribution ranged between 1 and 18 years, and the median
value was found to be 8.3 (1-18) years. The average age of the
resistant group was 7.8+4.7 years, and the average age of the
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well-controlled group was 9+4.8 years. The follow-up period of cluded in the well-controlled group, whereas one (16.7%) was
the patients was between 3.5 and 14.8 (average 7.4+2.1) years. included in the resistant group. The number of cases with par-
When the distribution of patients according to the initial seizure tial complex seizures was four (1.6%), of which one (25%) was in

type was examined, six (2.4%) cases were included in the simple  the resistant group and three (75%) were in the well-controlled
partial seizures group. Of the six patients, five (83.3%) were in-  group. The number of cases with focal onset generalized seizures

iSimple # Complex i Focal onset #Generalized # Generalized # Generalized & Myoclonic #Atonic & Absences Infantile
partial partial generalized tonic clonic tonic—clonic spasm
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was 70 (28.6%), of which 29 (41.4%) were in the resistant group
and 41 (58.6%) were in the well-controlled group. The number
of cases with generalized tonic seizures was 57 (23.3%), of which
29 (50.9%) were in the resistant group and 28 (49.1%) were in the
well-controlled group. The number of cases with generalized
clonic seizures was seven (2.9%), of which four (57.1%) were in
the resistant group and three (42.9%) were in the well-controlled
group. The number of cases with generalized tonic—clonic sei-
zures was 18 (7.3%), of which 8 (44.4%) were in the resistant group
and 10 (55.6%) were in the well-controlled group. The number of
cases with myoclonic seizures was 49 (20%), of which 32 (65.3%)
were in the resistant group and 17 (34.7%) were in the well-con-
trolled group. The number of cases with atonic seizures was 10
(4.1%), of which 2 (20%) were in the resistant group and 8 (80%)
were in the well-controlled group. The number of cases with ab-
sence of seizure was seven (2.9%), of which six (85.7%) were in the
resistant group and one (14.3%) was in the well-controlled group.
The number of cases with infantile spasm was 17 (6.9%), of which
13 (76.5%) were in the resistant group and 4 (23.5%) were in the

well-controlled group. Table 1 and Figure 1 show the distribution
of patients according to the initial seizure types. The most com-
mon seizure type was myoclonic seizure (25.6%) in the resistant
group and focal onset generalized seizure (34.2%) in the well-
controlled group. There was a statistically significant difference
in seizure type between the two groups (p = 0.001).

When patients were evaluated with respect to seizure variety
(type and number), there were 33 (13.4%) cases with a single
seizure, of which 12 (36.4%) were in the resistant group and 21
(63.6%) were in the well-controlled group. There were 156 (63.7%)
cases with two types of seizures, of which 79 (50.6%) were in the
resistant group and 77 (49.4%) were in the well-controlled group.
The number of cases with three or more seizures was 56 (22.9%),
of which 34 (60.7%) were in the resistant group and 22 (39.3%)
were in the well-controlled group. With respect to seizure diver-
sity (type and number), it was seen that patients who had three or
more types of seizures were more frequent in the resistant group
(60.7%), and that a statistically significant difference was found
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between the groups (p < 0.05). While the rate of single seizure
was higher in the well-controlled group (63.6%), the rate of two
seizures was highest in both groups. The rate of single seizure
was higher in the well-controlled group (63.6%), whereas the rate
of two seizures was highest in both groups. The distribution of
patients with respect to seizure diversity is shown in Table 2 and
Figure 2.

DISCUSSION

In addition to being an important disorder that causes serious
deterioration in the quality of life, resistant epilepsy also brings
along psychiatric problems such as depression, low school per-
formance, and behavioral disorders. This situation emotionally
affects many parents (23). In addition, resistant epilepsy causes
medical problems, some of which are potentially life-threatening,
such as aspiration due to uncontrolled seizures, cardiac arrhyth-
mias, electrolyte imbalance, brain edema, renal failure, unex-
plained sudden death, and resistant status epilepticus (24). In this
respect, the evaluation of the initial seizure type and the variety
of seizures that may play a role in the development of resistance
in patients with epilepsy is of great importance for the clinician
who follows and treats them.

In the previous studies, when we evaluated the initial seizure
types, which is an important criterion focused on, together with
the literature, myoclonic seizure was the most common seizure
type in the resistant epilepsy group in one study (25), whereas
focal onset seizure was the most common seizure type in another
study by another group (26, 27), and generalized tonic seizure
was found to be the most common seizure type in another study
(24, 28, 29). Udani et al. (30) and Huttenlocher et al. (31) found
no relationship between the type of initial seizure and the devel-
opment of resistance. Singhvi et al. (32) found that focus-related
seizure is a poor prognostic factor in the development of resis-
tance in adults. There was no consensus between the studies.
In our study, myoclonic seizure was the most common seizure
type initially in patients with resistant epilepsy, a finding which
supported some studies, and generalized and generalized tonic
seizures with focal onset in equal amounts were the second most
common seizure types. The reason for these differences between
the literature is the experience and knowledge of the person who
recognizes the seizure. Because most of these seizures are not
seen by the physician, they are described by the family.

It is emphasized that there is a significant relationship between
seizure diversity and resistance development. Eriksson et al. (2)
and a number of other studies noted that seizure control is the
weakest in case of the combination of more than one seizure type
(30, 31). Steffenburg et al. (33) showed that the number of sei-
zure types (seizure variety in the same patient) alone increases
the risk of resistant epilepsy. In our study, similar to the literature,
it was found that patients with three or more different seizures
were more frequent in the resistant group, and that there was
a significant relationship between seizure diversity and resistant
epilepsy (p < 0.05).

In conclusion, resistant epilepsy is an important disorder that
causes serious deterioration in the quality of life as well as psy-
chiatric problems such as depression, low school success, and
behavioral disorders. This situation is emotionally taxing for many
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parents (23). Additionally, resistant epilepsy, aspiration due to un-
controlled seizures, cardiac arrhythmias, electrolyte imbalance,
brain edema, renal failure, unexplained sudden death, and some
of them cause potential life-threatening medical problems, such
as resistant status epilepticus (24).

Considering all these negative conditions, early identification of
children at high risk of developing resistant epilepsy may help in
the consideration of different treatment methods, such as paren-
tal support and care. Simultaneously, as the patients in the resis-
tant group continue to have seizures for a long time and use a
large number of drugs, the result is that their medical, social, and
economic dimensions are severe. There is also a high risk of drug
side effects and frequent behavioral and psychological prob-
lems. Therefore, if it is possible to predict which patient group
will not respond well to medical treatment, different treatment
methods such as early next generation antiepileptic use, vagal
nerve stimulation, ketogenic diet, and appropriate cases can be
applied to this patient group in contrast to other patients (34, 35-
37). If the criteria that may be risk factors for resistance develop-
ment are well defined, they will help guide clinicians in the future.

CONCLUSION

Clinicians’ assessment of the initial seizure type and seizure va-
riety of patients diagnosed with epilepsy is important for the
follow-up and treatment of patients.
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