
Introduction
 Progressive Myoclonic Epilepsy (PME) is an etiologically and  
clinically heterogeneous neurodegenerative syndrome associated 
with findings such as myoclonus, epilepsy, dementia and ataxia [1]. 
PME Type I (Unverricht-Lundborg disease) is an autosomal recessive  
disease [2]. It usually begins between the ages 6 and 16. Myoclonus is 
observed as the first symptom in half of the patients [3]. Myoclonus 
that is triggered by movement or stimuli is required for diagnosis and 
is present in almost half of the patients [4]. Myoclonic jerks and/or  
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tonic-clonic seizures are observed [3]. Approximately half of the  
patients have dysarthria and ataxia [5]. Definitive diagnosis is made 
by genetic investigation. In treatment, currently used antiepileptic  
medications improve the quality of life [3]. Some patients are  
relatively less affected and may survive to advanced ages. In some  
patients, however, there is a fulminant course, and are lost in 2 to 10 
years [6-8].

 Diagnosis of PME is considered based on clinical features and 
EEG investigations in many cases. The likelihood of validating the 
presumed diagnosis genetically, however, is very low. In the studies 
conducted in our country so far, there are only 3 Unverricht-Lund-
borg cases whose definitive diagnosis has been made genetically.

 Unverricht-Lundborg disease is a rare syndrome. We aimed to  
remind the syndrome by evaluating our patient with genetically  
definitive diagnosis.

Case Report
 A 25 years old male patient applied with complaints of ataxia, 
jerks in hands and seizures. The patient, whose clinical signs started  
at the age of 11, had jerking stimulated especially by light and  
startle. His history of failure in school performance began at the age 
of 16 and progressively increased. He had myoclonic jerks which were 
asymmetrical, usually unilateral, more prominent in the distal muscle 
groups, leading to falls, effecting on the daily life activities, responsive 
to sound, light, movement and touch, and more remarkable especially 
at the time of awakening.

 In treatment, combination of valproic acid and lamotrigine was 
used firstly. Because of no benefit of the treatment a combination of 
valproic acid and levetiracetam was used. During the use of the latter 
treatment (valproic acid 1500 mg/day plus levetiracetam 2000 mg/
day), it was observed that generalized tonic-clonic seizures ceased 
and jerks evoked by light decreased. The patient was admitted to our  
clinic upon increasing complaints of imbalance and frequent  
occurrence of the jerks independent of light. Having IQ score of 96 
(based on Wechsler test), the patient was learned to be successful 
in the years of primary and secondary schools but to have reduced  
success in his lessons during the years in the high-school. His medical 
history revealed that his mother and father were first-degree relatives.  
There is no any neurologic disease in his family history.  
Neurological exam revealed intermediate dysarthria and ataxia.  
Widespread generalized epileptiform discharges were observed 
in interictal EEG with photic stimulation (Figure 1). Investigation 
of cranial MRI was normal (Figure 2). In the SEP examination,  
somatosensory conduction was normal and wave amplitudes 
were high (Figure 3). JME, Myoclonus Epilepsy Ragged-Red Fiber  
(MERRF), aminoacidopathies, Dentatorubral Pallidoluysian  
Atrophy (DRPLA), and sub-types of the progressive myoclonic  
epilepsies were all considered in the differential diagnosis because 
of the clinical features. No pathological finding was found in the  
laboratory investigations. Diagnosis of juvenile myoclonic epilepsy 
was excluded because the patient was considered to have a progressive  
process because of regression in his ataxia and cognition. Genetic  
investigation was scheduled to investigate progressive myoclonic  
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Abstract
 Unverricht-Lundborg disease is a genetically inherited condition 
characterized by myoclonic and tonic-clonic seizures and occa-
sionally associated with ataxia and dementia. It is consistent with 
type I progressive myoclonic epilepsy. Myoclonic seizures may be  
segmental, fragmental, or widespread, and are usually severe. 
They may be increased by movement, noise, stress and emotional  
stimuli. Slow background activity, generalized spike wave discharg-
es, or generalized spike wave bursts of 3-5 Hz frequency are seen 
on Electroencephalogram (EEG). Cranial Magnetic Resonance  
Imaging (MRI) investigation is initially normal; and atrophy  
develops in time. Unverricht-Lundborg disease is a rare syndrome 
and its definitive diagnosis is made genetically. We aimed to remind 
the syndrome by evaluating the history, clinical course, adjuvant  
investigations and differential diagnosis of our 25 years old male 
case with definitive genetic diagnosis.
Keywords: Genetics; Myoclonic epilepsy; Unverricht-Lundborg  
disease
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epilepsy. Homozygous mutation was found at cysteine-B location 
in genetic investigation using the PCR method and it was found to 
be consistent with PME Type I Phenotype. Based on this, definitive 
diagnosis of the patient was made as Unverricht-Lundborg disease. 
During the follow-up period, increase was seen in his complaints 
of myoclonic seizures and imbalance. His treatment was ordered to 
include levetiracetam at a dose of 3000 mg/day, valproate at a dose 
of 1500 mg/day and clonazepam at a dose of 2 mg/day. During the 
follow-ups, a decrease in the frequency of the seizures and jerks was 
observed; however, there was a regression in the cognition; and an 
increase in the ataxia.

Discussion
 Unverricht-Lundborg disease is an autosomal recessive neu-
rodegenerative disease [3]. PME was first defined by Lundborg in 
1903 [9]. It is common particularly in Finland and Mediterranean  
countries [10,11]. The PME1 gene tissue of the Unverricht-Lundborg  
disease is the same for the Baltic and Mediterranean types of the  
Unverricht-Lundborg disease, and lies in 21q22.3 region. It has been 
demonstrated that the Unverricht-Lundborg disease is depending on 
the mutation in the gene that encodes “Cystatin B” (CSTB), which is a 
cysteine protease inhibitor [12,13].

 Common neurological signs include epileptic seizures, ataxia 
and cognitive dysfunction. The most common forms of seizures are  

myoclonic and generalized tonic-clonic seizures. Myoclonic seizures 
may be segmental, fragmental or widespread, and are usually severe. 
They may be increased by movement, sound, stress and emotional  
stimuli. Initial neurological exam is usually normal. Ataxia,  
coordination disorder, intentional tremor and dysarthria develop in 
5 to 10 years from the onset of the disease. Cognitive dysfunction, 
slowing in mental processes over the time, emotional alterations,  
depression and intermediate decrease in intellectual performance are 
observed [14].

 Our subject had dysarthria and ataxia in his neurological examina-
tion. Main symptoms included the seizures, imbalance and decreased 
school success. He also had jerks triggered by light and accompanied 
by generalized tonic-clonic seizures.

 In imaging studies, the brain was found to be normal in CT and 
MRI investigations initially, while atrophy was observed later in the 
medulla, cerebellum, pons, mesencephalon, and less frequently in the 
cerebral hemispheres [15]. The MRI investigation was within normal 
limits in our subject.

 Slowing in background activity, generalized spike wave discharges, 
and progressive generalized spike wave bursts of 3-5 Hz are observed 
in EEG. Rapid rhythms is observed in the frontal region [16,17].

 Photosensitivity is remarkable and focal epileptiform changes 
are most frequently observed in the occipital region [5]. Another  
important point to be kept in mind about EEG is that it should be 
repeated at different stages of the disease because the majority of the 
EEG discharges may not be concurrent with the myoclonic jerks [18]. 
Also myoclonus in polygraphist recordings and electrographic activity 
association should be examined carefully. Briefly, spontaneous spike 
and multiple spike wave complexes, photosensitivity and slow wave  
activity on the background are observed in EEG investigation.  
Definitive diagnosis, however, is made by genetic investigation despite 
all of these findings [19].

 Marked widespread generalized epileptiform discharges were  
observed in the anterior hemispheres during photic stimulation in  
interictal EEG investigation of our subject. On the control EEG taken 
one year later, the discharges were observed to be more prominent and 
in the form of multiple spikes.

 As reported in the literature, the findings have been obtained  
consistent with giant SEP in our subject. In differential diagnosis, JME 
may be considered in the absence of action myoclonus and ataxia. The 
diagnosis of JME became less likely because of the progressive ataxia 
and the regression in his intellectual status. Other forms of PME that 
should be considered in the differential diagnosis include Myoclonic  
Epilepsy with Ragged Red Fibers (MERRF), Neuronal Ceroid  
Lipofuscinoses (NCL), Lafora disease and sialidosis [20]. For our case 
we excluded MERRF because there was no myopathy, opticatrophy, 
hearing loss, cardiomyopathy or peripheral neuropathy. Because of  
absence of visual failure we excluded NCL and sialidosis.  
Behavioral changes, depression, skin lesions, confusion and speech 
difficulties (dysarthria) are among the early signs and symptoms of 
Lafora disease. There was none of them in our case.

 Although CSTB has been characterized in detail in vitro, its  
physiological function is still unknown. In vitro, CSTB binds tightly to  
cathepsins B, H, L and S. The main function of cathepsins is  
nonselective degradation of intracellular proteins to peptides and 
amino acids, but they also participate in antigen processing and  
apoptosis [21].

Figure 1: Widespread generalized epileptiform discharges were observed in 
interictal EEG with photic stimulation.

Figure 2: Kranial MRG was normal.

Figure 3: SEP examination; somatosensory conduction was normal and wave 
amplitudes were high.
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 The most frequent mutation is the extension of the dodecamer 
repetition located in the area which does not make encoding of the 
transcription onset area of the cystatin B gene. In addition, it may also 
develop due to point mutations. A phenotype that is similar to the 
humans emerges and consists of progressive ataxia and myoclonic 
seizures in rats with CSTB-deficit. Pathologically, neuronal atrophy, 
apoptosis and gliosis are observed. The increased expressivity in the 
glial activation genes and apoptosis accompany this situation. Despite  
these developments, the physiological function and molecular  
pathogenesis of the CSTB gene is not known exactly [20,22-24].

 Missense, nonsense, deletion and splicing mutations were also 
reported which affects splice sites that result in amino acid changes  
and predicted truncated proteins. CSTB is a cysteine protease  
inhibitor and controls lysosomal cathepsins [25]. Neurodegeneration  
has a critical role in PME1 pathogenesis and in PME1 patients’  
lymphoblastoid cell lines increased catepsin activity were showed  
resulting in increased sensitivity to oxidative stress-induced cell death 
in the CSTB knock-out mice [25].

 Genotype phenotype correlation has been investigated for this 
disease. Although individuals with pathogenic variants in CSTB gene 
show similar clinical phenotype and no correlation has been found 
between the length of the expanded dodecamer repeat and the age of 
onset or disease severity, recently severer phenotype was reported in  
compound heterozygous individuals with repeat expansion and  
missense mutation. In these patients age at onset of disease is lower  
in compound heterozygous than homozygous patients [26].  
Recently it was shown that repeat numbers have a modulating effect  
on the age at disease onset, myoclonus severity and cortical  
neurophysiology [27]. In our patient we identified homozygous  
dodecamer repeats expansion in the promoter region of the cystatin 
gene by PCR-based method [28].

 Main treatment of the disease is pharmacotherapy. There is 
no specific treatment. Valproate should be tried as the first option.  
Another effective drug that may be used in the early stages is  
levetiracetam [29]. Primidone and high-dose of piracetam are useful  
in myoclonic seizures. Piracetam is effective only in myoclonic  
seizures and it should be known that it may increase the generalized 
tonic-clonic seizures. Lamotrigine may be preferred especially when 
the side effects of valproate are to be avoided, but it occasionally  
increases myoclonus [30]. Clonazepam, topiramate and zonisamide 
may also be used in additional treatment [31].

 Gabapentin, pregabalin, phenytoin, vigabatrin, carbamazepine 
and oxcarbazepine should be avoided because they may increase  
myoclonic seizures [30]. The effect of ketogenic diet is limited. Vagal  
and sub-thalamic deep brain stimulation has been reported to  
decrease the generalized seizures and myoclonus, respectively [32].

 Initial treatment of our subject included a combination of  
valproate and lamotrigine. Upon increasing myoclonic seizures,  
lamotrigine was discontinued and levetiracetam was added. With the 
treatment of valproate at a dose of 1500 mg/day and levetiracetam at 
a dose of 2000 mg/day, it was observed that generalized tonic-clonic  
seizures disappeared and light-evoked myoclonus decreased. For  
myoclonic seizures, the dose of levetiracetam was increased from 
2000 to 3000 mg/day, and clonazepam was added at a dose of  
2 mg/day. During the follow-ups, a marked decrease was observed in 
the frequency of the seizures and jerks. On the neurological exam, an 
increase in ataxia and regression in cognition was observed.

 In conclusion, although rarely observed, in case of stimulus or 
photosensitive myoclonus, which are observed at early ages; and in 
case generalized tonic-clonic seizures are accompanied by cerebellar 
signs and cognitive dysfunction in following years, we must consider 
progresive myoclonic syndromes. The diagnosis should be confirmed 
with genetic investigation when the disease is suspected.
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