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Abstract: Objective: In this study, we aim to
share the data of patients who were followed-up and
treated with a diagnosis of juvenile myoclonic epi-
lepsy (JME), and to draw attention to the difficulties
in diagnosis and the problems that may occur in treat-
ment.

Method: In this study, seizure types, demographic
and EEG characteristics of 75 patients with JME were
retrospectively analyzed in our tertiary care center.

Results: Of the total 75 cases, 48 patients (64%)
were female and 27 patients (36%) were male. The
overall female/male ratio was 1.7/1. The age of onset
of seizures ranged from 6 to 24 years old. According to
seizure types, all patients had myoclonic seizures, 65
patients (86%) had generalized tonic clonic seizures
and 17 patients (22.6%) had absence seizures. Of the
cases, 13 patients (17.3%) had febrile convulsions, 4
patients (5.3%) had a history of febrile convulsions in
their families and 10 patients (13.3%) had a family his-
tory of epilepsy. For 63 (84%) patients, seizures were
under control with valproic acid alone. When the pati-
ents EEGs were examined, 55 patients (73.3%) had ge-
neralized epileptiform activity, 11 patients (14.7%)
had focal abnormaly and 9 patients (12%) had no ab-
normality. It was determined that the diagnosis of IME
was not established at the onset of the disease and the
seizures were not under control for 40% of the patients
who were admitted to our outpatient clinic from differ-
ent centers.

Conclusion: Physicians should be very careful in
the diagnosis of JME and the presence of myoclonia
and absence seizures should be questioned in all pati-
ents presenting with generalized tonic-clonic seizures
between 8-20 years of age in polyclinic practice.
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INTRODUCTION

Juvenile myoclonic epilepsy (JME) is one of the
widely occurring idiopathic generalized epilepsies. Its
characteristic triad consists of myoclonic jerks, genera-
lized tonic-clonic seizures (GTCS) and absence seizu-
res. Seizures usually begin during adolescence or
young adulthood (1, 2). The first known JME was defi-
ned in 1867 (3). Although most patients with JME ben-
efit from valproate monotherapy, they require life-long
treatment since they are likely to relapse if medications
are discontinued (4, 5).

Studies have reported a delay in diagnosis in pati-
ents with JME and the possibility of missing the diag-
nosis even for patients evaluated by a neurologist (6,
7). Although it is a generalized epilepsy, focal EEG fe-
atures and unilateral and asymmetric myoclonic jerks
can be interpreted as focal seizures and this condition
may lead to misdiagnosis and inappropriate treatment
(8,9).

In this study, the clinical and electrophysiological
data of patients followed-up with a diagnosis of JIME in
a tertiary care center were examined. In this study, we
aim to draw attention to the difficulties that may arise
in the diagnosis of JME.

MATERIAL AND METHODS

Our study was a retrospective study with a total of
75 patients with a diagnosis of JME who were follo-
wed-up and treated in Epilepsy Outpatient Clinic of
Uludag University Faculty of Medicine. Approval for
the study was obtained from the Ethics Committee of
the Bursa Yuksek Ihtisas Training and Research Hospi-
tal. All procedures performed in study were in accor-
dance with the ethical standards of the institutional re-
search committee and with the Helsinki declaration.



300

Haki Cemile, Akdogan Ozlem, Bora Tbrahim Hakk:

Patients with mental retardation and children under 6
years old were excluded from the study.

Demographic characteristics, neurological exami-
nation findings, seizure onset age, seizure types, cra-
nial imaging and interictal EEG characteristics, antie-
pileptic treatments, history of febrile convulsions and
family history of epilepsy were evaluated retrospecti-
vely. EEG features (normal, generalized or focal ab-
normalities) and recently used antiepileptic drug treat-
ments were recorded. It was noted whether the patients
responded to the antiepileptic treatment or not. For the
diagnosis of epilepsy, the International League Against
Epilepsy (ILAE) classification criteria (10) were used.

At least two interictal EEG activity tests during
wakefulness for all patients were performed. EEGs we-
re measured on an 21-channel EEG device (Nihon
Kohden, Neurofax 2) for 30 minutes, according to the
international 10-20 system, in which standard activa-
tion methods were used. Cranial magnetic resonance
imaging (MRI) imaging was performed with a 1.5 T
device (Magnetom Vision Plus, Siemens, Erlangen,
Germany).

Statistical Analysis

The data indicated that the descriptive statistics
corresponded to a normal distribution and are given as
mean and standard deviation. For non-compliance
with normal distribution, data are expressed as median
(minimum: maximum) and average.

RESULTS

Of the total 75 cases, 48 patients (64%) were fe-
male, 27 (36%) were patients male. The overall fema-
le/male ratio was 1,7/1. The mean age of the patients
was 14.31 + 4.93. It was determined that all patients
had myoclonic seizures, 65 (86%) of the patients had
GTCS and 17 patients (22.6%) had absence seizures.
When the patients were assessed in terms of seizure
combinations, it was observed that 8 patients (10.6%)
of them had only myoclonic seizure, 50 patients
(66.6%) had myoclonic and GTCS, 2 patients (2.6%)
had myoclonic and absence seizure, and 15 patients
(20%) had myoclonic seizure, GTCS and absence sei-
zures (Table 1).

Fifty-five (73.3%) of the patients had 3—6 Hz spi-
ke and polyspike-wave discharges on interictal EEG,
while 11 (14.7%) had only focal discharges. However,
no abnormality was found in the EEG in 9 (12%) of the
patients. The neuroimaging method for all patients was
cranial MRI. One patient had cavum septum pelluci-
dum, 1 patient had right hippocampal atrophy, 1 pati-
ent had asymmetric enlargement in the right lateral

Table 1. Demographic and clinical data

Demographic and clinical data
of a total of 75 patients
Value | Percentage
Gender
Male 27 36%
Female 48 64%
Seizure types
Myoclonic seizure 75 100%
GTCS 65 86%
Absence seizures 17 22.6%
Only myoclonic seizure 8 10.6%
Myoclonic + GTCS 50 66.6%
Myoclonic + GTCS + absence | 15 20%
Myoclonic seizure+absence 2 2.6%
EEG Findings
Generalized 55 73.3%
Focal 11 14.7%
Normal 9 12%
Antiepileptic treatment
Single drug 63 84%
Double drug use 12 16%

ventricle, and 1 patient had venous angioma in the
right precentral gyrus. Cranial MRI examinations of
the other patients were normal.

In the analysis of their medical and family histori-
es was presented that 13 patients (17.3%) had febrile
convulsions, 4 patients (5.3%) had febrile convulsions
in the family and 10 patients (13%) had a family his-
tory of epilepsy. It was observed that seizures were
provoked with insomnia in 6 (8%) of the patients. In 63
(84%) of the cases, seizures were kept under control
with only valproic acid. In twelve (16%) patients, anot-
her drug was added to the valproic acid treatment (la-
motrigine to 11, clonazepam to 1) (Table 1). Age of on-
set for valproic acid was 19.2 years old on average.

In 40% of the patients who applied to our outpati-
ent clinic from external centers, JME was not diagno-
sed at the beginning of the disease and appropriate an-
tiepileptic treatment was not applied to the patients. In
30 patients who were not diagnosed with JME when
they applied to our center, the average time until the
correct diagnosis was 4 years. Due to the continuation
of seizures despite the antiepileptic treatment in these
patients, JIME was diagnosed after reviewing their his-
tories again.
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DISCUSSION

The prevalence of JME among all epilepsies is
5-10%. Usually the first seizures between 12 and 18
years of age are well recognized (11, 12). There are
many studies showing female dominance for JIME (13,
14, 15). In our study, in accordance with the literature,
48 (64%) of the patients were female, 27 patients
(36%) were male and the female-male ratio was 1.7/1.

Although myoclonic seizures are the most com-
mon seizure type in patients with JME, absence seizu-
res and generalized tonic clonic seizures are also obser-
ved, and in a small number of patients, myoclonic sei-
zures occur alone (16, 17).While all of our patients had
myoclonic seizures, only 20% had all three of myoclo-
nic, absence and generalized tonic clonic seizures. In
10.6% of our patients, only myoclonic seizures were
observed. Especially in patients with only myoclonic
seizures, the diagnosis of JME may be overlooked un-
less in doubt. Especially unilateral myoclonic seizures
may be misleading in the diagnosis of JME.

Although 3-6 Hz spike-slow wave activity is con-
ventionally observed on EEG in patients with JME
(16), comparatively high rates of focal EEG findings
can also be observed. (18) The rate of observing asym-
metric localizations and / or patterns on EEG may ap-
proach 50% (17). The rate of focal findings on EEG in
our patients was compatible with the literature (19). In
our study, generalized epileptiform activity was pres-
entin 55 (73.3%) of the patients and focal anomaly was
present in 11 (14.7%) patients. EEG of nine patients
was found to be normal. Since the frequency of epilep-
tic anomaly may increase especially in sleep-deprived
EEG imaging, EEG with sleep deprivation should be
performed in cases with normal EEG.

JME is an inherited disorder. It was found that
40% of JME patients had epilepsy in their families, and
75% of them had epilepsy in a first degree relative (20).
In the studies , the prevalence of familial epilepsy in
patients with JME was 28%-43% (6, 7, 21). In our
study, we found this rate to be 13%.

It is controversial whether febrile convulsions are
arisk factor in idiopathic generalized epilepsies (IGE),
including JME. Some studies, febrile convulsions have
been found to be associated with poor prognosis in
JME (22). In the studies conducted, the frequency of
febrile convulsion history in JME patients is determi-
ned as 11-14% (7, 22 ). In the patients in the current
study, we observed that 13 patients (17.3%) had febrile
convulsion history, 4 patients (5.3%) had febrile con-
vulsions in the family.

Patients with juvenile myoclonic epilepsy have a
good response to valproate monotherapy (4). Due to
the side effects of valproic acid, the European Medici-

nes Agency (EMA) warned against the use of valproic
acid in girls with epilepsy and it recommended the use
of other treatments for women of childbearing age
(23). However, 60% of female patients receiving val-
proic acid therapy were reported not to support stop-
ping valproic acid therapy because of other antiepilep-
tic drugs have failed or did not intend to become preg-
nant (24). In our study, seizures were controlled by val-
proic acid therapy in 84% of patients, and a secondary
drug was added to valproic acid therapy in 12 (16%)
patients.

In a study performed in Turkey, it was stated that
misdiagnosis is seen in 52.6% of IME patients (6). Ina
second study after seventeen years, it was observed
that the rate of misdiagnosis had decreased to 24.5%.
This situation has been attributed to an increase in awa-
reness and experience with the disease in Turkey (7).

In all general tonic-clonic seizures (GTCS) occur-
ring during adolescence, JME should be considered pri-
marily as a diagnosis (25). In 40% of patients who ap-
plied to our outpatient clinic from external centers, JIME
was not diagnosed at the beginning of the disease. When
the anamnesis of these patients was evaluated in detail
in our center, the patients were diagnosed with JME.

CONCLUSION

Insufficiency in the diagnosis of JIME is a serious
medical mistake. Because of the difficulties in the di-
agnosis of JME, clinicians can stigmatize patients as
clumsy and they may increase seizure frequency with
inappropriate antiepileptic drugs.

In clinical practice, the possibility of myoclonic
seizures should be kept in mind in cases of incompe-
tence in motor behavior that the patients or their relati-
ves call clumsiness. The history of myoclonus should
be questioned in all patients presenting with seizures,
including GTCS, especially in patients aged between
8-20 years old, and JME should be considered as a pre-
liminary diagnosis.
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Sazetak

DIJAGNOSTICKE TESKOCE KOD PACIJENATA

SA JUVENILNOM MIOKLONICNOM EPILEPSIJOM

Haki Cemile,] Akdogan Ozlem,2 Bora ibrahim Hakk:’

! Department of Neurology, Bursa City Hospital, Bursa, Turkey
’ Pepartment of Neurology, Istanbul Training and Research Hospital, Istanbul, Turkey
Department of Neurology, Uludag University Faculty of Medicine, Bursa, Turkey

Uvod: Cilj ove studije je da se prikaZzu podaci pa-
cijenata koji su pradeni i le¢eni od juvenilne mioklo-
ni¢ne epilepsije, 1 da se skrene paznja na teskoce u di-
jagnozi i probleme koji se mogu javiti u leCenju.

Metod: Studijom je obuvaéeno 75 pacijenata sa
JME. Tipovi napada, demografske karakteristike i
EEG karakteristike su retrospektivno analizirani u na-
$0j tercijarnoj zdravstvenoj ustanovi.

Rezultati: Od ukupno 75, 48 pacijenata (64%) je
bilo zenskog pola I 27 (36%) muskog. Odnos izmedu
polova Zenski/muski 1,7/1. Godine starosti u kojima su
se napadi poceli javljati kre¢u se od 6 do 24 godine.
Prema tipu napada, svi pacijenti su imali miokloni¢ne
napade, 65 pacijenata (86%) je imalo generalizovane
toni¢no kloni¢ne napade i 17 pacijenata (22,6%) ab-
sens napade. Od ukupnog broja pacijenata, 13 (17,3%)
je imalo febrilne konvulzije, 4 pacijenta (5,3%) je ima-
lo istoriju febrilnih konvulzija u svojim porodicama i
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