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ABSTRACT – Non-epileptic paroxysmal movement disorders are rare
extrapyramidal diseases. The clinical signs are often excluded from dif-
ferential diagnosis due to their paucity on clinical examination and
low prevalence. The paroxysmal, stereotypical nature of non-epileptic
paroxysmal movement disorders, as well as the potential response to
benzodiazepines, renders these disorders susceptible to misdiagnosis as
epileptic seizures. We report a case of paroxysmal non-kinesigenic dyski-
nesia which was misdiagnosed and treated as epilepsy for decades. The
major pathophysiological, diagnostic and therapeutic hallmarks of the
disease are summarised. Familiarity and inclusion of the disease in the list
of conditions that mimic epilepsy, as well as prolonged video-EEG record-
ings, may prevent diagnostic delays and unnecessary or belated treatments.
[Published with video sequences]

nic dyskinesia, frontal lobe epilepsy,
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Case study

A 56-year-old, right-handed man
with medical history of obstructive
sleep apnoea, left hip osteoarthritis,
iron deficiency anaemia, “epilepsy”
and “cerebral palsy” was admitted
to the epilepsy monitoring unit for
evaluation of nocturnal spells of
shaking and stiffness, raising suspi-
cion of frontal lobe epilepsy. The
Key words: paroxysmal non-kinesige
movement disorders, seizure mimick

Although paroxysmal movement
disorders, such as paroxysmal non-
kinesigenic dyskinesia (PNKD), are
seldom considered within the list
of differential diagnoses for epilep-
tic seizures, they are nevertheless
an important diagnosis. Despite
almost a century of literature on
these disorders and identifica-
tion of their extrapyramidal origin
(Sterling, 1924), cases in clinical
practice are still encountered today
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which are under- or misdiagnosed
as seizures. We illustrate such a case
and discuss the characteristics of
PNKD in a patient, in an attempt to
increase awareness in the epilepsy
community.

patient had reported similar events
since he was an infant. He was
born following protracted labour
which may have been compli-
cated by anoxic insult, although the
exact details were unavailable. Soon
after, he started having episodes of
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squirming in his crib” and flailing with both arms. He
emembered his feet and other body parts contract-
ng uncontrollably while he was lying in bed. He had
ome trouble walking and talking, but was considered
o be within the normal range for achieving develop-

ental milestones. In particular, he would have cramps
n his legs after periods of prolonged sitting; for exam-
le, after a long car ride, and while getting out of a
ar he would have trouble maintaining his balance
nd controlling his muscles for a “few minutes”. He
ould also have episodes of uncontrolled cramps and
ifficulty in controlling his movements whenever he
as tired. He stopped playing the keyboard because
f these movements and, at times, even had trou-
le walking home from school. At the age of seven,
n EEG performed to investigate these events was
nterpreted as abnormal and the diagnosis of epilepsy
as set. A trial of phenobarbital did not change the

requency of these events and led to increased som-
olence. He was told that he may also have “cerebral
alsy”. At around the age of 13, he was placed on
iazepam which worked “miraculously”. However, as
e grew the dose was gradually increased to 30 mg/day

n order to allow him to walk. When he came to our
ttention, he described his main events as noctur-
al, paroxysmal and stereotypical. They began with
brief warning, which he could not put into words,

rogressing into arrhythmic, flailing movements of
he upper and lower extremities with superimposed
tiffening and preserved consciousness and full recol-
ection. Amidst these events, he was able to maintain
is posture and vocalise coherently. The events typi-
ally lasted one to five minutes, occurred at the end
f the night after sudden arousal from sleep and did
ot repeat frequently in the same night. He did not
ngage in any complex behaviour during these events,
hich dissipated gradually. His Frontal Lobe Epilepsy

ersus Parasomnia (FLEP) score (Derry et al., 2006a)
as 7, suggestive of an epileptic aetiology for these
vents. Additionally, he reported paroxysmal episodes
f “incoordination” during the daytime, coupled with

ntermittent curling of his hands and some trouble
alking with a tendency of his right foot to turn in

nd become painful to walk on. These episodes did
ot appear to differ from his nocturnal events, aside

rom their relatively decreased frequency. The main
82

riggers for these events were stress, fatigue, heat and
lcohol intake. Caffeine intake appeared to be the only
lleviating factor.
e was otherwise in a good state of health and his

ondition did not interfere with his role as an educa-
ion specialist. He lived with his wife and no children.
e did not use any substances or tobacco. He was of

c
T
c
g
p
o
l

ortuguese and English descent. Aside from a paternal
ousin with a head tilt there was no family history of
pilepsy, sleep, movement or other neurological dis-
rders.
revious work-up included brain MRI which showed
on-specific periventricular white matter disease.
sleep study confirmed the presence of obstructive

leep apnoea and identified episodes of uncontrol-
able movements with vocalisations similar to those
escribed above, with limited EEG channels showing
background associated with wakefulness, obscured
uscle artefact and questionable sharp waves. Based

n these results, levetiracetam was prescribed with-
ut clinical response and was therefore discontinued.

follow-up routine EEG study during daytime was
ormal.
n clinical examination, the patient had a right tilt of

is neck to 15 degrees with left rotation to 15 degrees,
lthough the range of motion was full. At rest, the toes
f the right foot were flexed at 60 degrees and there
as inversion of the right foot to 15 degrees which

ncreased to 25 degrees when walking. At rest, the tone
as otherwise normal without evidence of tremor,

igidity, or bradykinesia. When walking, there was
exion of the distal interphalangeal joints in both
ands, to 20-30 degrees. Sensory examination showed
inimal reduction in vibration sense, distally, in both

eet. The rest of the neurological examination was
nremarkable.
he patient was monitored for two days. During
hat period, several identical nocturnal and diurnal
vents were captured. Clinically, they consisted of a
udden onset of sporadic, multifocal, twisting move-
ents of the head and all four extremities, with both
yoclonic and choreiform components and preserved

wareness, speech and full recollection (see video
equence). The EEG during these events showed a
ormal background associated with wakefulness or
udden arousal from sleep, without any significant
lectrographic correlate. No focal or interictal elec-
rographic abnormalities were observed. The events
ppeared more frequent at the end of the day and
n the second half of the night and increased with
eduction of clonazepam. Improvement was noted
ith rest, clonazepam re-administration and caffeine

ntake. A trial of haloperidol did not produce signifi-
ant changes.
he patient was diagnosed with PNKD based on clini-
Epileptic Disord, Vol. 13, No. 2, June 2011

al criteria. He refused genetic testing for the MR-1
ene. He was referred for physical therapy and was
laced back on diazepam with modest improvement
f his attacks, allowing reasonable functionality in his

ife.
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he differential diagnosis of epileptic seizures
ncludes psychogenic non-epileptic events, panic
ttacks, syncope, hypoglycaemia, transient ischaemic
ttacks, migraine, transient global amnesia, non-
pileptic myoclonus, hemifacial spasm, tics and
leep disorders (hypnic jerks, narcolepsy, para-
omnias, REM sleep behaviour disorder, and perio-
ic limb movements). In the paediatric popu-

ation, the differential diagnosis also includes
on-epileptic staring spells, shuddering attacks, man-
erisms, breath holding spells, reflux, spasmus nutans,
nd hyperexplexia (Benbadis, 2009). The presence of
aroxysmal movement disorders within this latter
pectrum of disorders is limited but significant.
aroxysmal movement disorders are relatively rare.
arious subtypes are recognized: paroxysmal kine-
pileptic Disord, Vol. 13, No. 2, June 2011

igenic dyskinesia (PKD) with short spells lasting min-
tes and triggered by sudden movements, paroxysmal
on-kinesigenic dyskinesia (PKND) with longer
pells lasting hours provoked usually by caffeine and
lcohol intake but not movements, exercise-induced
yskinesia interwoven with exertion, paroxys-
al hypnogenic dyskinesia with brief nocturnal

c
w
1
M
c
v
m

Table 1. Discriminating features between fr
and paroxysmal non-kinesigenic dyskin

PNKD

Prevalence Rare, 1 in a million

Family history Usually positive

Origin Basal ganglia

Age of onset Usually early childhood

Triggers Alcohol, stress, caffeine

Semiology Variable

Frequency 1/week at some point in life

Duration Usually 10 min to 1 h

Interictal Examination Normal but rarely dystonia m
present

Imaging Normal or extrapyramidal
abnormalities

EEG Normal with muscle artifact.
patterns

Prognosis Decreased later in life

Treatment Benzodiazepines
Extrapyramidal epilepsy

ttacks considered as a form of nocturnal frontal
obe epilepsy, and episodic ataxias (van Rootselaar
t al., 2009). These disorders consist of choreiform
ovements characterised by arrhythmic, repetitive
ovements of various body portions with pre-

erved awareness and full recollection. They are also
ommonly associated with superimposed dystonia
haracterised by twisting movements or abnormal
ostures.
NKD usually manifests in childhood with a male to
emale preponderance of 1.4:1 (Fahn, 1994). The esti-

ated prevalence is one in a million. Autopsy of two
ases failed to identify characteristic abnormalities
Lance, 1977). Most cases are familial but sporadic cases
ave been reported. One mutation has been identified

n the gene encoding myofibrillogenesis regulator-1
MR-1) on chromosome 2q35 (Fink et al., 1996). In addi-
ion, two other loci have been identified: PNKD2 on
183

hromosome 2q31 and another on chromosome 1p
hich is associated with spasticity (Auburger et al.,

996). Clinically, patients with or without mutation in
R-1 develop symptoms in childhood or early adoles-

ence, although the MR-1 negative cases have a more
ariable age at onset (Bruno et al., 2007). All patients
anifest with chorea and dystonia, but the MR-1

ontal lobe epilepsy (Derry et al., 2006b)
esias (van Rootselaar et al., 2009).

FLE

Unknown, but more common

Positive in <40% of cases

Frontal lobe cortex

Usually late childhood

Typically during sleep

More stereotyped

Clusters in the same night

Usually <2 min

ay be Normal but neurocognitive and
behavioral features may be present

Normal or frontal lobe abnormalities

No ictal Normal with muscle artifact. Clear
ictal patterns in <10%

Stable later in life

Antiepileptics
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ositive cases also have speech involvement. The fre-
uency of the attacks ranges from multiple in a single
ay to a few per year, and their duration and intensity
aries (Klein and Vieregge, 1998). In the MR-1 positive
ases, the attacks are typically triggered by alco-
ol, caffeine intake or stress. Other reported triggers
re changes in temperature, micturition, defecation,
enses, pregnancy, starvation and certain medications

uch as dopamine agonists (Klein and Vieregge, 1998).
he episodes in MR-1 positive cases are aborted by
leep. Finally, both subtypes seem partially respon-
ive to benzodiazepines, although this effect can
ear off in MR-1 negative cases (van Rootselaar et

l., 2009; Bruno et al., 2007). Antiepileptic medica-
ions have limited, if any, utility (Dresser and Benecke,
005). The attacks tend to diminish with age (Bhatia,
999). A summary of these characteristics in con-
rast to nocturnal frontal lobe epilepsy is depicted in
able 1.

ur patient fulfilled most of the clinical criteria for
NKD associated with MR-1 mutations, although he
eclined genetic confirmation. These criteria included
pisodic, hyperkinetic, involuntary movements with
ystonia, chorea or both with a duration of 10-60 minu-

es to four hours, no clearly defined secondary cause,
nset in infancy or early childhood, and precipitation
f attacks by alcohol. The three discordant points in
is presentation were the lack of family history of
ovement disorder, subtle dystonia at baseline, and

mprovement rather than offset of his symptoms with
affeine intake. The lack of family history may be a
unction of relatively small family size, limited medical
nformation about family members or the occurrence
f a true sporadic case, which has been previously
eported (Bressman et al., 1988). The presence of dysto-
ia at baseline is a rare reported occurrence (Bressman
t al., 1988) and the improvement with caffeine intake

s an unusual feature that, to our knowledge, has never
een previously identified.

onclusion

aroxysmal non-kinesigenic dyskinesia is a rare move-
84

ent disorder that can mimic epilepsy. Familiarity and
nclusion of the disease in the list of conditions that

imic epilepsy, as well as prolonged video-EEG record-
ngs, may prevent diagnostic delays and unnecessary
r belated treatments. �
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Video recording during an attack in sleep; sudden
onset of sporadic and multifocal twisting move-
ments of the head and all four extremities, with
both myoclonic and choreiform components with
preserved awareness and full recollection.
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