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ABSTRACT

We report cases of two elderly women with dementia who presented with a new-onset seizure disorder char-
acterized by subtle, rhythmic muscular contractions involving the buccolingual region and the four limbs,
persistent jaw opening, and abnormal cervical posture that mimicked myoclonus-dystonia syndrome and oro-
mandibular dystonia. The symptoms lasted several minutes to a few hours. Video-polygraphic recordings
revealed an electromyographic (EMG) pattern of brief, shock-like muscular contractions consistent with myoc-
lonus that correlated with a high-amplitude (70-90 pV), 11-14 Hertz, bilaterally symmetric electroencephalo-
graphic (EEG) rhythm over the frontocentral regions. A time-locked relationship between the frontocentral EEG
activity and the EMG myoclonic potentials demonstrated the cortical origin of myoclonus and therefore the
epileptic nature of the disorder, whereas the oromandibular and cervical dystonic-like postures suggested the
pathogenic involvement of subcortical structures. The intravenous administration of diazepam suppressed the
clinical symptoms and the EEG-EMG correlate of myoclonus. The clinical and neurophysiological findings
illustrate a form of myoclonic status epilepticus (SE) with dystonia-like symptoms resulting from the functional
involvement of cortical and subcortical structures. The manifestation of subtle, rhythmic myoclonus and
dystonic-like postures in patients with atypical EEG patterns of SE may require challenging differential diagnoses
with myoclonus-dystonia syndrome and oromandibular dystonia.

1. Introduction

Electroencephalographic (EEG) epileptiform discharges represent
the neurophysiologic hallmark of status epilepticus (SE) [1]. Rhythmic
nonepileptiform EEG abnormalities may also be observed in this con-
dition, particularly with increasing duration of seizure activity. No ictal
EEG pattern is currently regarded as specific to any type of SE [1]. While
a myoclonic form of SE is reported in patients with Alzheimer-type de-
mentia, dystonia-like symptoms are not explicitly included in the cur-
rent classification of SE [1]. Myoclonus of cortical origin may be
associated with evident EEG epileptic abnormalities [2] or subtle EEG
events that can be demonstrated with back-averaging techniques [3,4].
Myoclonus may also originate in subcortical structures in association
with dystonia (dystonic myoclonus, myoclonus-dystonia syndrome)
[5,6] as the result of genetic defects [6] or acquired aetiologic factors
[7]. Oromandibular dystonia is a focal dystonia characterized by sus-
tained or intermittent involuntary, repetitive, patterned muscle
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contractions affecting the lower part of the face that may result in
abnormal oromandibular postures [8,9]. This condition may occasion-
ally include cervical dystonia and dystonic tremor of the upper limbs
[9], with the potential for a challenging diagnosis. Time-locked EEG
correlates are not reported in patients with oromandibular dystonia or
myoclonus-dystonia syndrome [3,5,7,10,11]. We report cases of two
elderly women with dementia who developed a form of SE with similar
neurophysiological characteristics and clinical symptoms that mimicked
myoclonus-dystonia syndrome and oromandibular dystonia.

2. Case reports
2.1. Patient 1
An 81-year-old woman with severe dementia presented to our hos-

pital with continuous, rhythmic buccolingual muscular contractions
associated with forced opening of the mouth that could not be corrected
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with passive mandibular movements. These symptoms lasted for a
duration of approximately several minutes to a few hours at home and
recurred in the hospital daily. The patient remained vigilant but unre-
sponsive, while an occasional feeble guttural sound, a slight tongue
protrusion, and a cervical dystonic posture were observed. Her previous
clinical history included diabetes, HCV chronic hepatitis and a convul-
sive episode attributed to the use of metoclopramide two years earlier.
The patient had not been thoroughly evaluated for dementia. A cortical
degenerative aetiology was presumed on the basis of brain computed
tomography (CT) findings. The patient’s cognitive functions were
severely impaired at the time of hospitalization, and her speech was
limited to short phrases. Video-polygraphic recordings performed dur-
ing buccolingual muscular contractions revealed the simultaneous
occurrence of rhythmic electromyographic (EMG) activity in the orbi-
cularis oris and a bilaterally symmetric, 11-14 Hertz, 70 pV, EEG rhythm
over the frontocentral regions (Fig. 1). The frequency of these activities
always corresponded and did not change significantly, nor did the
morphology of the frontocentral EEG rhythm (generally arciform and
notched), which never showed spatiotemporal evolution. The duration
of the EMG signals was approximately 40 ms, which was consistent with
brief, shock-like myoclonic contractions. The EEG-EMG polygraphic
analysis demonstrated a constant interval of 17-20 ms between the peak
of an EEG positive polarity over the Cz electrode and the onset of the
EMG potentials, indicating the cortical origin of the buccal myoclonus
(Fig. 2). Spectral analysis and topographic EEG mapping revealed the
maximum absolute power of the frontocentral rhythm over the Cz
electrode. Jerk-locked back-averaging was not performed. Intravenous
administration of diazepam (10 mg) suppressed the buccolingual
muscular contractions and EEG-EMG correlates (Fig. 3, 4) but induced
sedation, with the polygraphic pattern subtly recurring during a phase of
decreasing pharmacologic effects (Fig. 5). Even without pharmacologic
sedation, the frontocentral EEG rhythm was never observed when buc-
colingual myoclonus was absent. The myoclonic movements appeared
to occur spontaneously, with no sensitivity to somatosensory stimuli or
action. Routine blood tests revealed abnormalities in liver function,
including mild, transient hyperammonaemia (61 ng/dl; normal range
0-45), increased aspartate aminotransferase (45 U/l; normal range
15-37), hypoalbuminaemia (2.7 g/dl; normal range 3.4-5.0) and
reduced platelet count (38X103/pl). A brain CT scan confirmed severe
diffuse cortical atrophy. Despite the liver dysfunction, oral treatment
with clonazepam 0.5 mg b.i.d. was prescribed with prompt control of the
buccal myoclonus, but dosages had to be reduced because of excessive
sedation, with consequent sporadic recurrence of the symptoms. The
patient was lost to follow-up after a few weeks. Her death was reported a
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few months after her discharge from the hospital.

2.2. Patient 2

An 82-year-old bed-bound woman with dementia and iatrogenic
parkinsonism was hospitalized for episodes of continuous, rhythmic
movements of the four limbs, persistent jaw opening, and cervical dys-
tonic posture. The disorder usually receded at home with the oral
administration of lorazepam. The patient’s relatives referred to these
episodes as “seizures”, as she was speechless and apparently unaware of
the symptoms. Her previous clinical history included chronic psychosis
and a mood disorder, which were ultimately treated with quetiapine 25
mg b.i.d. and lamotrigine 50 mg b.i.d. These drugs were discontinued
soon after admission to the hospital without evident clinical conse-
quences. The discontinuation of these drugs was initially decided, as
their effects were considered potentially worsening the movement dis-
order. The patient’s neurologic status was characterized by severe
cognitive impairment, tetraparesis, a fixed dystonic posture of the right
hand, speech deficit, hypomimia, muscular hypertonia, and increased
tendon reflexes in the four limbs. Video recordings of the disorder
revealed continuous, tremor-like movements in the four limbs and
persistent jaw opening, whereas EEG-EMG polygraphy documented the
simultaneous occurrence of rhythmic, shock-like muscular contractions
consistent with myoclonus in the right wrist flexor and a bilaterally
symmetric, 12-14 Hertz, 90 uV, EEG rhythm over the frontocentral re-
gions (Fig. 6). Theta rhythm (5.5-6 Hertz) predominated in the posterior
cerebral regions, indicating a moderate, nonspecific abnormality of the
EEG background activity. The EMG signals had a duration of 20-30 ms
and a frequency similar to that of the EEG frontocentral activity. The
polygraphic analysis revealed a constant interval of 21-25 ms between
the peak of positive EEG polarity over the C3 electrode and the onset of
EMG potentials, indicating the cortical origin of myoclonus. Jerk-locked
back-averaging was not performed. The EEG-EMG correlate of myoc-
lonus and the abnormal mandibular posture could be suppressed with
intravenous administration of diazepam (Fig. 7, 8), which also induced
sedation. The patient reawakened after three hours without showing
abnormal muscular contractions, while the polygraphic recording
demonstrated the regression of the EEG-EMG correlate of myoclonus.
Action-induced and stimulus-sensitive myoclonic movements were not
observed. Routine blood tests revealed a moderate increase in urea ni-
trogen (41 mg/dl; normal range, 7-18 mg/dl) and creatinine (1.4 mg/dl;
normal range, 0.6-1.3 mg/dl). A brain CT scan revealed diffuse cortical
atrophy. The patient responded to the oral administration of clonaze-
pam, which was gradually titrated in the hospital to 2 mg t.i.d. and then
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Fig. 1. (Patient 1) Video-EEG-EMG polygraphic recording of myoclonic potentials in the orbicularis oris and rhythmic EEG activity over the bilateral frontocentral
regions. Note the similar rhythmicity and frequency of the EEG and EMG activities. The still frame from the video shows the concomitant jaw opening and slight

tongue protrusion.



R.V. Rossi et al.

Fig. 2. (Patient 1) Time-locked EEG-EMG correlate of buccal myoclonus. The interval of 17-20 ms between the peak of positive EEG polarity over the Cz electrode
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and the onset of EMG potentials is consistent with the cortico-muscular conduction time, indicating the cortical origin of myoclonus.

Fig. 3. (Patient 1) EEG-EMG polygraphy: the cursor marks the ending phase of the EEG-EMG correlate of myoclonus after administration of diazepam.
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Fig. 4. (Patient 1) Disappearance of the EEG-EMG pattern of myoclonus after administration of diazepam.
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Fig. 5. (Patient 1) EEG-EMG polygraphy: recurrence of subtle EMG myoclonic potentials with EEG correlate during a phase of decreasing pharmacologic sedation.
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Fig. 7. (Patient 2) EEG-EMG polygraphy after intravenous diazepam: note the abrupt cessation of the EEG-EMG pattern.

reduced to 1 mg t.i.d. because of excessive sedation. An adjunctive oral 3. Discussion

treatment with levetiracetam 500 mg t.i.d. had incomplete beneficial

effects after sporadic recurrence of the symptoms. The patient died for The patients presented with an episodic, complex movement disor-
unknown reasons one year later. der characterized by subtle, rhythmic muscular contractions involving
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Fig. 8. (Patient 2) Disappearance of the EEG-EMG correlate of myoclonus after intravenous administration of diazepam.

the buccolingual region and the four limbs, persistent jaw opening, and
abnormal cervical posture that required differential diagnoses of
epileptic and nonepileptic disorders. SE could be considered on a clinical
basis because of the abrupt onset and long duration of rhythmic
muscular contractions, which typically ceased with intravenous
administration of diazepam, despite the oromandibular and cervical
dystonia-like symptoms that could be attributed to a nonepileptic
movement disorder. Although the rhythmicity and low amplitude of
movements resembled tremor, the shock-like muscular contractions and
brief duration (20-40 ms) of the EMG signals could be more consistently
interpreted as myoclonic movements [3,4]. While these subtle rhythmic
movements, along with dystonic-like postures, mimicked a form of
myoclonus-dystonia, EEG-EMG polygraphy demonstrated a correlation
between muscular contractions and the bilateral frontocentral EEG
rhythm, indicating epileptic pathophysiology. In fact, the rhythmicity
and frequency of the EMG potentials corresponded exactly to those of
the frontocentral EEG activity (Fig. 1, 6), which was observed only in
conjunction with the myoclonic movements. Moreover, the constant
interval (17-20 ms in Patient 1 and 21-25 ms in Patient 2) between the
peak of positive EEG polarity (recorded over the Cz electrode in Patient
1 and C3 in Patient 2) and the onset of EMG potentials was consistent
with the cortico-muscular conduction time and thus with the cortical
origin of the myoclonic contractions [12,13]. These polygraphic find-
ings clearly supported the diagnosis of cortical myoclonus, even if jerk-
locked back-averaging was not performed. Myoclonus occurred with
spontaneous, rhythmic muscular contractions (positive myoclonus), al-
ways in association with dystonia-like symptoms, indicating a prolonged
seizure disorder with complex motor symptomatology. The bilateral
synchronicity and symmetric distribution of the frontocentral EEG
correlate, in addition to the dystonia-like symptoms, suggested the
functional involvement of the basal ganglia and therefore a corti-
cal-subcortical pathogenic mechanism for the overall symptomatology.
In this regard, we believe that the acknowledged functional role of the
thalamus in the synchronization of EEG activities [14,15] could explain
the neurophysiologic pattern in our patients, as previously reported in
cortical-subcortical epileptic myoclonus [16]. Notably, the EEG corre-
late of myoclonus could be easily identified by inspecting the tracings,
even though the EEG findings were not characterized by classic
epileptiform discharges. Indeed, myoclonus of cortical and cortical-
subcortical epileptic origin is frequently associated with evident EEG
abnormalities, such as spikes and waves or polyspikes and wave com-
plexes, which typically show a time-locked relationship with muscular
contractions [3,12]. These typical abnormalities were not observed in
our patients, whereas myoclonus-related EEG activity presented a
nonspecific morphology (generally arciform and notched in patient 1,
spiky in patient 2) that remained unchanged throughout the

manifestation of the disorder. Despite the nonspecific EEG morphology,
a conclusive diagnosis of SE could be made consistently with evidence of
a time-locked electroclinical pattern [17], which was typically inter-
rupted with intravenous administration of diazepam. In fact, the EEG
and clinical improvement after intravenous antiseizure medications is
reported as one of the diagnostic criteria for nonconvulsive SE [18]. The
neurophysiologic findings indicated massive pathogenic involvement of
the motor cortices, as the evident EEG correlate of myoclonus was
maximally distributed over the bilateral frontocentral regions. Notably,
a similar ictal frontocentral EEG pattern has been recently reported in a
patient with reflex seizures mimicking paroxysmal dystonic movements
of the upper limb [19]. This previous report and the present findings
indicate that paroxysmal dystonia-like symptoms may represent ictal
epileptic phenomena correlated with a pattern of rhythmic EEG activity
in the alpha and beta range over the frontocentral regions. Considering
the potential aetiology of SE in our patients, the late onset of symptoms
in the context of severe dementia, variably associated with diabetes,
chronic hepatitis, or renal dysfunction, suggests a pathogenic role of
neurodegenerative conditions and various metabolic abnormalities, the
latter possibly acting as precipitating factors. A limitation of our case
studies is that the patients’ awareness could not be adequately assessed
during the course of SE, because of the severe cognitive impairment. In
addition, dystonia-like symptoms were evaluated only on clinical
grounds, as the EMG was not concurrently recorded in any ago-
nist-antagonist pair of muscles. Similar considerations could be made
about the EMG diagnosis of myoclonus, which resulted from recordings
of single muscle activities, even though EMG myoclonic potentials
limited to individual muscles are described [4]. Regrettably, no infor-
mation about the therapeutic effect of antiseizure medications other
than clonazepam and levetiracetam could be obtained because of
insufficient compliance and short follow-up. Considering the differential
diagnosis of the overall symptomatology, while some clinical features
resembled myoclonus-dystonia syndrome and oromandibular dystonia
(the latter particularly in Patient 1) [8,9], the EEG-EMG polygraphic
pattern reasonably excluded these conditions, as time-locked EEG cor-
relates with evident neurophysiologic involvement of the motor cortices
are not reported in these movement disorders [3,5,7,10,11]. Despite the
limitations of our case studies and the confusing dystonia-like symp-
toms, the electroclinical pattern including subtle rhythmic myoclonus,
oromandibular and cervical dystonic-like postures and apparent
impairment of awareness in our patients could be reasonably attributed
to a nonconvulsive form of SE, specifically to a myoclonic absence status
[1].
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4. Conclusions

The manifestation of subtle, rhythmic myoclonus and oromandibular
and cervical dystonia-like symptoms in patients with atypical EEG pat-
terns of SE may require challenging differential diagnoses with
myoclonus-dystonia syndrome and oromandibular dystonia. EEG-EMG
polygraphy may provide key diagnostic findings in these patients,
demonstrating the epileptic nature of the disorder. The remarkable
similarities in the EEG findings and clinical symptoms in our patients
illustrate a distinctive electroclinical pattern of SE, resulting from the
functional involvement of cortical and subcortical structures. Further
reports are needed to confirm the specificity of these electroclinical
features of SE and determine its aetiologic factors, pharmacosensitivity,
and prognosis.
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