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Abstract
Juvenile myoclonic epilepsy is a compara-
tively benign form of idiopathic general-
ised epilepsy. Little is known about the
prevalence of diYcult to treat or drug
resistant patients. Among 155 consecutive
patients with newly diagnosed juvenile
myoclonic epilepsy evaluated between
1981 and 1998 and followed up for at least 1
year (61 men, 94 women; aged 15–70 years,
mean 33 (SD 10.3); onset of juvenile myo-
clonic epilepsy at the age of 14.5 (SD 3.7),
range 6–26; follow up 1–52 years, mean
13.5 (SD 9.9)), there were 15 pseudoresist-
ant patients (9.7%: lack of compliance
(eight), insuYcient treatment (three), ab-
normal lifestyle (four)) and 24 patients
(15.5%) who had persisting seizures de-
spite adequate therapy and lifestyle. Clini-
cal features associated with drug
resistance were (1) the presence of psychi-
atric problems (58.3% v 19%; ÷2 p<0.001)
and (2) independently, the combination of
seizure types (Fischer’s exact 2 by 4,
p=0.0026). Three types were present in
62.5% of resistant patients versus 23.3% in
non-resistant patients (÷2, p=0.0001). None
of the resistant patients had myoclonic
jerks as the only seizure type or a
combination of absences and myoclonic
jerks. Family history of epilepsy, age at
onset of seizures, sex, presence of pho-
toparoxysmal response, results of conven-
tional neuroimagings (CT and MRI), and
delayed diagnosis were not significantly
associated with drug resistance. There is
thus a significant subgroup of patients
with juvenile myoclonic epilepsy who pose
diYcult therapeutic problems, and the
prevalence of resistant cases may be
increased in the experience of a referral
epilepsy centre.
(J Neurol Neurosurg Psychiatry 2001;70:240–243)
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According to the International League Against
Epilepsy,1 juvenile myoclonic epilepsy is an
idiopathic generalised epilepsy characterised
by a genetic predisposition, no evidence of
neurological or intellectual deficit, and an
average age at onset around puberty. Seizures

are massive myoclonic jerks in 100% of the
patients, generalised tonic-clonic seizures in
80%, absence seizures in 25%, and photopar-
oxysmal response in 40%. The seizures may be
precipitated by various stimuli such as sleep
deprivation, fatigue, alcohol intake, and
stress.1–5 Valproate is very eVective in control-
ling seizures. The main reason for treating
patients with juvenile myoclonic epilepsy with
drugs other than valproate is the occurrence of
side eVects such as tremor, weight gain, and
loss of hair.3 Used alone, valproate leads to total
control of seizures in about 80% of the
patients.3–5 However, some diYcult to treat or
drug resistant patients exist, particularly in the
experience of referral centres such as ours,
although they belong to common clinical
experience. Little is known about the preva-
lence and the risk factors of drug resistance or
intractability in juvenile myoclonic epilepsy,
and the probable selection of diYcult cases
gave us the opportunity to try and define risk
factors.

Patients and methods
We retrospectively analysed the records of
patients who had been referred for the first
time between 1981 and 1998 to two epilepsy
centres (Marseilles, Nice). The diagnosis of
juvenile myoclonic epilepsy was based on the
criteria of the International Classification of
Epilepsies1 and on classic treaties.2 3 Over a
period of 17 years, we found 170 consecutive
cases. Among them, only patients who had a
minimum follow up of 1 year since seizure
onset have been evaluated for this study. The
population was divided into three groups: (1)
fully controlled, (2) truly resistant defined as
persisting seizures (myoclonic jerks and/or
absence seizures and/or generalised tonic-
clonic seizures) despite adequate lifestyle and
treatment that included adequate doses of val-
proate, (3) pseudoresistant due to inadequate
lifestyle, to low compliance, or to inadequate
choice of drugs. Patients were not systemati-
cally and prospectively evaluated by a psychia-
trist at referral or during follow up at our cen-
tres. However, the consulting neurologist
systematically noted the existence of psycho-
logical, psychiatric, or behavioural problems,
and whenever these had been mentioned in the
medical record, they were further investigated
by a psychiatrist to clarify the psychiatric diag-
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nosis according to the DSM-IV.6 We used the
÷2 statistic and the Fisher’s exact procedure to
compare categorical variables and Student’s t
test to compare continuous variables.

Results
We found 155 patients (61 men, 94 women;
aged 15–70 years, mean 33 (SD 10.3) years;
onset of juvenile myoclonic epilepsy at the age
of 14.5 (SD 3.7), range 6–26) who have been
followed up for at least 1 year since seizure
onset (13.5 (SD 9.9) years, range 1–52 years).
All patients had myoclonic jerks jerks at awak-
ening and irregular fast spike waves or poly
spike waves at least on one EEG. At referral, 40
patients had received carbamazepine and/or
phenytoin with respectively an aggravation of
epilepsy in 68% and in 38%, an improvement
in 14% and 12%, and no change in 18% and
50%. Such aggravation consisted mostly of an
increase of myoclonic jerks and of absences.
After a change of treatment, all patients who
had shown aggravation were clearly improved
either on valproate monotherapy or on bi-
therapy associating valproate with lamotrigine,
phenobarbital, or a benzodiazepine. Those
who reported an improvement on either
carbamazepine or phenytoin refused to with-
draw from treatment with the drugs. All these
40 patients were analysed at the end of follow
up according to the response to their treatment
and were classified into the three groups.

At the end of follow up we found a pseudor-
esistance in 15 patients (9.7%) (group 3) due
to an inadequate lifestyle in four, a low compli-
ance in eight, and an insuYcient treatment in
three including two patients on phenobarbital
monotherapy and one patient with low dose

valproate. One hundred and sixteen (74.8%)
patients were fully controlled (group 1)
whereas 24 (15.5%) had persistent seizures
(group 2). Family history of epilepsy among
first and second degree relatives (35% in group
1 v 37.5% in group 2), age at onset of seizures
(median 14 years in each group), sex (females
60% in group 1 v 62.5% in group 2), presence
of photoparoxysmal response (39% in each
group), and delay of diagnosis since seizure
onset (mean 8 (SD 7.5) in group 1 v 8.5 (SD
6.7) in group 2) were not significantly associ-
ated with drug resistance.

Non-specific abnormal neuroimaging find-
ings were found in nine patients including a
common arachnoid cyst (three), a mild ven-
tricular enlargement (three), a mild diVuse
cerebral atrophy and ventricular enlargement
(one), a mildly increased T2 signal in the left
temporal lobe (one), and a septum lucidum
cavum (one). One patient had severe brain
damage related to perinatal distress. In three
patients, the neuroimaging was abnormal but
related to a specific insult or disease with onset
after epilepsy. Two patients had experienced
severe head trauma unrelated to epileptic
seizures after the onset of juvenile myoclonic
epilepsy. Both had lesions related to the trauma
and one of these two patients started partial
seizures related to a wide left hemispheric con-
tusion at 30 years of age. One patient had a
typical form of multiple sclerosis responsible
for a severe handicap. He has been seizure free
for many years. All the patients with abnormal
neuroimaging findings were fully controlled
and the course of the disease was benign. Thus,
none of the abnormal neuroimaging findings
seemed to be relevant for the clinical expres-
sion and evolution of juvenile myoclonic
epilepsy.

The table presents clinical features associ-
ated with poor seizure control despite adequate
treatment, compared with patients with good
control. Combination of seizure types was sta-
tistically significant (Fisher’s exact 2 by 4,
p=0.0026). More precisely, the presence of
three types of seizures was associated with drug
resistance, and was found in 62.5% of resistant
cases v 23.3% in non-resistant cases, (÷2 test,
p=0.0001). None of the resistant patients had
myoclonic jerks as the only seizure type or a
combination of absence seizures and myo-
clonic jerks. Psychiatric disorders were found
in 58.3% of resistant patients and only in 19%
of non-resistant patients (÷2 test, p<0.0001).
Six patients with serious psychiatric disorders
including psychosis (two), severe mental retar-
dation (one), and anorexia nervosa (two) were
classified as non-resistant whereas two with a
pervasive mental disorder were classified as
resistant. Personality disorders were the most
frequent finding (table) and were detected in
25% and 10.3% of resistant and non-resistant
cases, respectively (Fisher’s exact test, p=0.09).
Among them, a borderline personality respon-
sible for social maladjustment represents the
most frequent personality disorder. It was
found more often in patients with drug
resistance but the diVerence was not significant
(12.5% v 2.6% in non-resistant cases (Fisher’s

Clinical features associated with drug resistance

Non-resistant Resistant

Population (total=155 cases, 15 cases were
pseudoresistant)

116 (74.8%) 24 (15.5%)

Psychiatric disorders (÷2, p<0.0001) 22 (19%) 14 (58.3%)
Severe mental retardation 1 0
Pervasive developmental disorders 0 2
Psychotic disorders 2 0
Generalised anxiety 3 3
Personality disorders 12 6

Dependent personality 3 1
Obsessive-compulsive personality 0 1
Histrionic personality 2 0
Paranoiac personality 1 0
Borderline personality 3 3
Personality disorder not specified 3 1

Depressive disorders 1 2
Tic disorders 0 1
Enuresis 1 0
Anorexia nervosa 2 0

Seizure types (Fisher exact 2 by 4, p=0.0026):
GTCS+AS+MJ (÷2, p<0.001) 27 (23.3%) 15 (62.5%)
GTCS+MJ 71 (61.2%) 9 (37.5%)
AS+MJ 6 (5.2%) 0
MJ 12 (10.3%) 0

Seizure types in patients with psychiatric problems*:
GTCS+AS+MJ 3 (13.7%) 8 (57.1%)
GTCS+MJ 17 (77.3%) 6 (42.9%)
AS+MJ 0 0
MJ 2 (9%) 0

Seizure types in patients without psychiatric problem*:
GTCS+AS+MJ 24 (25%) 7 (70%)
GTCS+MJ 54 (57.5%) 3 (30%)
AS+MJ 6 (6.5%) 0
MJ 10 (11%) 0

GTCS=Generalised tonic-clonic seizures; AS=absence seizures; MJ=myoclonic jerks.
*There is no statistical diVerence between the patients with and without psychiatric problems. The
combination of three seizure types and the presence of psychiatric problems are independently
factors of resistance.
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exact test, p=0.06)). Three other patients with
a borderline personality had persisting seizures
due to a bad compliance and were classified as
pseudoresistant. Generalised anxiety was diag-
nosed in 12.5% of patients with drug resistance
and in 2.6% in non-resistant patients (Fisher’s
exact test, p=0.06). Finally, if taken together,
personality disorders and generalised anxiety
were significantly more frequent in patients
with drug resistance (37.5% v 13% (Fischer’s
exact test, p=0.007)). Among the 36 patients
who had psychiatric problems, 11 (31%) had
three types of seizures, 23 (64%) had two types,
and two (5%) had one type, versus 31 (30%),
63 (60.4%), and 10 (9.6%), respectively, in
patients without psychiatric disorders. The
comparison clearly shows that presence of psy-
chiatric disorders and combination of seizure
types are independent factors of resistance
(table).

Discussion
Overall, juvenile myoclonic epilepsy is not con-
sidered a severe condition and drug resistance
should raise doubts about diagnosis, lifestyle,
compliance, and insuYcient or inadequate
treatment. However, true resistance to ad-
equate drugs is not uncommon, and was found
in 15.5% of this series of consecutively
diagnosed patients. Our findings are in accord-
ance with the experience reported by others,
who found that 76–88% were controlled on
valproate monotherapy.7 8 There are few stud-
ies mentioning the features associated with
poor seizure control in patients with juvenile
myoclonic epilepsy. DasheiV and Ritaccio9

reported on 12 patients with intractable
juvenile myoclonic epilepsy and found a long
duration of epilepsy in these patients (mean 21
years)—during which the diagnosis and appro-
priate treatment were delayed—and a high per-
centage of asymmetric or focal discharges on
scalp EEGs. They emphasised that juvenile
myoclonic epilepsy is not necessarily a benign
epilepsy and alternative therapies, such as sur-
gery, may be considered. We do not agree. Even
if there is a considerable interest in the
possibility that juvenile myoclonic epilepsy as
well as other forms of idiopathic generalised
epilepsy can be associated with cortical micro-
dygenesias,10 juvenile myoclonic epilepsy is a
genetically determined generalised epilepsy
that is not amenable to surgery. Moreover, in
their study, almost all patients (9/12) were on
inadequate drugs such as carbamazepine
and/or phenytoin in monotherapy or in associ-
ation with valproate, phenobarbital, and a ben-
zodiazepine. According to our classification,
they would have been classified as pseudor-
esistant. Patients treated with phenytoin or
carbamazepine should not be considered as
having a resistant form of juvenile myoclonic
epilepsy. Using adequate drugs can dramati-
cally improve juvenile myoclonic epilepsy.
Delayed diagnosis does not seem to represent a
risk factor of resistance in our data because
patients were not evaluated at referral but at the
end of the follow up period after an appropriate
treatment had been given.

The presence of all three seizure types seems
to be a risk factor, whereas myoclonic jerks
alone (10% in this study) or a combination of
absences and myoclonic jerks (5.2% in this
study) is not. This is in accordance with
Matsuoka11 who reported an excellent progno-
sis in patients with absence seizures and
myoclonic jerks among 32 patients with
juvenile myoclonic epilepsy treated by val-
proate monotherapy or in combination with
other antiepileptic drugs. The seizures were
well controlled for 3 years in the patients with
absence seizures (100%) compared with those
with generalised tonic-clonic seizures (55%)
and those with generalised tonic-clonic sei-
zures and absences (31%). Jain et al12 studied
15 patients with juvenile myoclonic epilepsy
with myoclonic jerks alone and they hypoth-
esised that those presenting with only early
morning myoclonic jerks may represent a
benign variant.

Mild but characteristic personality problems
were initially described in patients with juvenile
myoclonic epilepsy by Janz and Christian13 and
confirmed by other authors (see review by Janz
and Durner4). More serious psychiatric prob-
lems are less common. In our series, the
presence of psychiatric disorders seems to be a
strong factor for drug resistance. This factor
had not previously been quoted as causing a
poorer response to drug treatment. This
element was evaluated separately from poor
compliance, which was either corrected or (if
persistent) considered by us a factor of “pseu-
doresistance”. Psychiatric disorders clearly
represent a newly recognised element of poor
seizure control, independent of combination of
seizure types. Juvenile myoclonic epilepsy is a
chronic disorder that may require lifelong
therapy.3 4 Evolution may be fluctuating and
some patients with a benign form can have a
transient period of worsening whereas others
who are more diYcult to treat may later
experience spontaneous improvement. One of
our patients, who had congenital hypothyroid-
ism, experienced myoclonic status (plasma
concentration of valproate 90 mg/l) when
thyroid replacement therapy was stopped.
Piracetam and hormone replacement led to full
control within a few days. He was seizure free at
the end of the follow up and was considered as
fully controlled (group 1), although he had
been transiently resistant, with hypothyroidism
the probable cause. Another patient experi-
enced his first seizure at 16 years of age, when
valproate was started and led to a remission
that lasted until the age of 27. Then his epilepsy
became active. No cause was found to explain
this worsening. He was considered at the end of
the follow up to have a resistant form (group
2). We were unable to investigate the variations
of responses to drugs for all patients because in
a few cases, information such as plasma
concentrations in periods of aggravation were
not available. In this retrospective study, we
only analysed the response to drugs at the end
of follow up for each subject, and thus give only
an imperfect picture of reality. Further analyses
taking account of this fluctuating evolution are
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necessary to identify the clinical significance of
seizure recurrence in juvenile myoclonic epi-
lepsy.

Conclusions
There is a significant subgroup of patients with
juvenile myoclonic epilepsy who pose diYcult
therapeutic problems. Among these, some may
be considered as pseudoresistant, due to
various factors that prevent the use of adequate
doses of drugs. Others (15.5% in this series)
may be considered as truly resistant. Among
clinical factors leading to the persistence of sei-
zures in patients with juvenile myoclonic
epilepsy despite adequate treatment, we found
that two independent situations were signifi-
cantly associated with a poor therapeutic
control: (1) the coexistence of all three seizure
types (myoclonic jerks, absence seizures, and
generalised tonic-clonic seizures)—there were
no cases of drug resistance in patients experi-
encing only isolated myoclonic jerks or a com-
bination of myoclonic jerks and absence
seizures—and (2) the existence of psychiatric
problems.
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