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ABSTRACT – Aim. To describe the semiological features in patients suffer-
ing with Epilepsia Partialis Continua (EPC), also referred as Kozhevnikov
syndrome and their relationship with aetiology, duration, and prognosis, as
well as recurrence during follow-up.
Methods. We analysed consecutive EPC patients diagnosed and followed in
our centre over a seven-and-a half year period. We collected demographic
and clinical data, along with neuroimaging and EEG recordings. All patients
were followed for more than six months. Patients were categorised with
single body area or multiple body area involvement according to the body
parts affected. Recurrence was defined as a second EPC episode after one
week.
Results. We collected data from 27 adult patients; 70.4% were men, the
mean age was 65.2 years old (range: 17-89 years), and 40.7% had previ-
ous epilepsy. EPC causes were structural in 85.1% (stroke being the most
frequent; 44.4%), metabolic in 11.1%, and of unknown origin in 7.4%. A cor-
tical lesion on neuroimaging was shown in 70.4%. Involvement of multiple
body areas was reported in 55.6% of patients. The optimal cut-off period
to predict death was nine days (with a sensitivity of 62.5% and specificity
of 75%; p=0.039), and this group of patients exhibited more multiple body
area involvement (88.9% vs 38.9%; p=0.04). During follow-up, patients with
cortical lesions had more EPC relapses (p=0.037).
Conclusions. The most frequent aetiology of EPC in our patients was stroke.
Multiple body area involvement and duration were associated with mortal-
ity. Patients with cortical lesions had more EPC relapses during follow-up.

Key words: epilepsia partialis continua, focal status epilepticus with motor
symptoms, semiology, prognosis, recurrence
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he definition and physiopathology of epilepsia par-
ialis continua (EPC) has been broadly discussed and

odified (Obeso et al., 1985; Cockerell et al., 1996), and
his is presently still under debate. In a recent ILAE Task
orce Report, EPC was considered a focal status epilep-
icus with motor symptoms as the most prominent
Trinka et al., 2015). However, some authors propose
roader definitions that include sensory semiology

Mameniskiene et al., 2011).
n 1982, Bancaud et al. described two types of EPC.
ype 1 (Kozhevnikov syndrome) implies direct damage
o the rolandic cortex resulting from various different
etiologies, and type 2 (Rasmussen syndrome) corre-
ponds to EPC caused by a chronic encephalitis of
ne hemisphere. Previous publications on EPC have

ncluded paediatric and adult populations, and hence
oth types are usually studied together. However, EPC

ype 1 is mostly seen in adults and studies focused on
his type of EPC are uncommon.
he most prevalent aetiology in occidental adults

s stroke (Thomas et al., 1977; Cockerell et al.,
996; Gurer et al., 2001; Pandian et al., 2002; Sinha
nd Satishchandra, 2007). In the oriental popula-
ion, metabolic causes are more frequent, especially
on-ketotic hyperglycaemia (Phabphal et al., 2012;
hrivastava et al., 2013), along with infectious diseases,
hich are also not uncommon in some geographical

reas (Gurer et al., 2001; Pandian et al., 2002).
PC is a pharmacoresistant entity (Thomas et al., 1977;
ockerell et al., 1996; Gurer et al., 2001; Pandian et al.,
002; Sinha and Satishchandra, 2007; Mameniskiene et
l., 2011), and there is evidence pointing to a lack of
esponse to benzodiazepines (BZDs) (Thomas et al.,
977; Gurer et al., 2001). No other antiepileptic drugs
AEDs) have been shown to be specifically effective as
reatment for EPC.
egarding prognosis, a shorter duration of episodes
as been related to tumours or strokes (Thomas et
l., 1977), and seizure recurrence was found to be
ower in patients with metabolic causes (Phabphal et
l., 2012). Nearly half of patients remain dependent in
aily-life activities after an episode, and approximately
ne third are severely impaired (Pandian et al., 2002).
asmussen’s encephalitis has been identified with a
orse prognosis with regards to seizure control and

unctional outcome (Sinha and Satishchandra, 2007).
inally, mortality that results directly from the disorder
ccurs in about 29% of patients (Gurer et al., 2001).
iven the few published series focused on EPC type 1,
92

ur study aims to examine the aetiology and long-term
utcome of these patients.

aterial and methods

retrospective study was conducted including
atients with adult-onset EPC (above 16 years old),

e
P
–
r
E
–
e

iagnosed and followed in a tertiary centre between
uly 2006 and April 2013. These patients were selected
rom our epilepsy unit database, which includes all
atients diagnosed with epilepsy during those years,
ither in the emergency room or in the hospital
ards, and followed as outpatients. We also included,
rospectively, patients diagnosed with EPC in the
mergency room or in the hospital wards between
pril 2013 and February 2014. All patients were diag-
osed by neurologists with expertise in epilepsy (MT,
S, and XS).
e collected demographic and clinical data, as well

s information related to aetiology, neuroimaging, EEG
ecordings, and treatment. Except for cases with early
eath, all patients had a prospective follow-up period
hich was longer than six months.
e included patients who could be clinically defined

ccording to Obeso et al. (1985): “spontaneous regular
r irregular clonic twitching of cerebral origin some-

imes aggravated by action or sensory stimuli confined
o one part of the body and continuing for a period
f hours, days or weeks”. We excluded patients with
follow-up period of less than six months and those
ith incomplete information for analysis.
n expert neuroradiologist (SS) performed a sec-
nd review of structural neuroimaging (CT or MRI),
ith special emphasis on motor cortex involve-
ent. EEGs were recorded with surface electrodes

sing the standard protocol, according to the 10-20
nternational system; we classified EEGs as ictal or
nterictal, and recorded the presence of epileptiform
ischarges (EDs).
PC was classified into two groups, according to
eizure course during an acute episode:

Continuous: continuous clonic muscular twitches
uring an EPC episode, which could also include
hythm variation.

Intermittent: clonic muscular twitches that disap-
eared for a minimum of one hour, but relapsed within

ess than 24 hours from the seizure onset.
e defined recurrence as the reappearance of EPC

fter a minimum of one week with no seizures.
e categorised patients with EPC depending on the

umber of body areas involved: with either a single
ody area (one limb, face or trunk) or multiple body
reas (more than one area). Aetiology was classified
ccording to the ILAE New Status Epilepticus Classifi-
ation on acute, chronic or progressive status (Trinka
t al., 2015).
Epileptic Disord, Vol. 18, No. 4, December 2016

rognostic groups were considered as follows:
Favourable prognosis: patients who did not have a

elapse of EPC or who remained non-epileptic after
PC.

Unfavourable prognosis: patients who developed
pilepsy after EPC or those who had a relapse of EPC.
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Table 1. Demographic characteristics and aetiology
of patients.

Age at onset 65.2 ± 16.6 (17-89)

Gender 70.4% (n=19) men

Previous
epilepsy

40.7% (n=11)

Previous
CNS lesion

51.9% (n=14)
Stroke: 25% (n=7)
CNS tumour: 17.9% (n=5)
Others: 7.1% (n=2)

Aetiology in
previously
non-epileptic
patients (n=16)

Known: 93.7% (n=15)
Acute: 60% (n=9)

Stroke: 37.5% (n=6)
Metabolic: 18.7% (n=3)

Remote: 6.6% (n=1)
Stroke: 6.6% (n=1)

Progressive: 33.3% (n=5)
CNS tumour: 25% (n=4)
PNS: 6.2% (n=1)

Unknown: 6.3% (n=1)

Aetiology in
previously
epileptic
patients (n=11)

Known: 90.9% (n=10)
Acute: 27.2% (n=3)

Stroke: 27.2% (n=3)
Remote: 18.1% (n=2)

Stroke:18.1% (n=2)
Progressive: 45.4% (n=5)

CNS tumour: 18.1% (n=2)
PML: 9% (n=1)
Post-radiation oedema:

P
o

3
(
N
7
T
t
A
o
p
o

Death: occurring early during EPC, or late after EPC
esolution.
tatistical analysis was performed using SPSS Statistics
7.0 version for Windows. For the comparison of cate-
orical variables, we used the Pearson’s Chi-square test
r Fisher’s exact test. Comparisons of the continuous
ariables between two groups of subjects were per-
ormed using the Student’s t-test and Mann-Whitney U
est; the latter was used when the values showed a non-
ormal distribution (number of AEDs and duration of
PC); comparisons of variables between more than
wo groups and continuous variables were analysed
sing ANOVA or the Kruskal-Wallis test. We performed
OC curves in order to establish optimal cut-off points
uring the duration of EPC, in order to predict the
est prognosis of patients. A Cox regression model,
djusted by aetiology, was performed to assess the
elationship between status duration and mortality.
uring follow-up, the Kaplan-Meier test was used in
rder to analyse EPC recurrence. We considered sta-

istical significance at p<0.05.

esults

e investigated 27 patients; 20 retrospectively and
even prospectively. During the retrospective recruit-
ent, five patients were excluded due to insufficient

vailable data, and one had less than six months of
ollow-up. Demographic characteristics are shown in
able 1. Median follow-up was 17 months (range: 6-69

onths) and median age at EPC presentation was 63
ears old (interquartile range: 56-79 years old).
atients with previous epilepsy (n=11) included struc-
ural epilepsies in eight cases (two ischaemic strokes,
wo haemorrhagic strokes, three CNS tumours, and
ne progressive multifocal leukoencephalopathy).
lonic jerking affected multiple body areas in 55.6%

n=15). For EPC affecting a single body area, the arm
as the area most likely affected (22.2%; n=6), with
predilection for distal muscles. The most common

ourse of EPC was intermittent (63%; n=17) and dura-
ion was longer than 48 hours in 71.3% (n=19) of
atients. Fifty-one percent of patients (n=14) had asso-
iated neurological deficits; motor weakness (29.6%;
=9) was the most frequent; other symptoms were
omatosensory, aphasia and oculocephalic deviation.
ther seizures coexisted with EPC in 22.2% of patients;
otor symptoms were always the most prominent. The
pileptic Disord, Vol. 18, No. 4, December 2016

linical characteristics are detailed in table 2.
n EEG was performed within the first 72 hours in 21
atients. We obtained 13 ictal EEGs (table 3). EDs were
een in 47.8% of EEGs, most frequently at the central
ontralateral electrodes (72.7%). EDs were detected
ctally in 76.9% EEGs. All patients with EPC affecting

ultiple body areas showed EDs on EEG, compared to

(
f
w
d
(
u
a

18.1% (n=2)
Unknown: 9.1% (n=1)

ML: progressive multifocal leukoencephalopathy; PNS: parane-
plastic syndrome.

0.8% of patients with single body area involvement
p=0.001).
euroimaging was obtained in all patients (table 4);

7.8% showed a lesion, which was cortical in 70.4%.
hese cortical lesions involved the primary motor cor-
ex in 73.68%, i.e. 51.8% of the total sample.
etiologies are detailed in table 1. EPC was acute
r progressive symptomatic in 81.4% and only three
atients had a remote cause. The most frequent cause
f EPC was stroke (44.4%), followed by CNS tumours

21.4%). Non-ketotic hyperglycaemia was the cause
393

or the three EPC cases with metabolic disorders,
hich were resolved after correction of the metabolic
isturbance. In patients with established epilepsies

40.7%), an acute cause of EPC, independent of the
nderlying disease, was found in 54.5% (n=6); these
cute causes were stroke (n=3), CNS tumour (n=1),
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Table 2. Clinical characteristics.

Semiology

Single body area
44.4% (n=12)

Arm 22.2% (n=6)

Leg 7.4% (n=2)

Face 11.1% (n=3)

Thorax or
abdomen

3.7% (n=1)

Multiple body area
55.5% (n=15)

Hemibody 37% (n=10)

Face-arm 18.5% (n=5)

Course
Continuous 37% (n=10)
Intermittent 63% (n=17)

Other symptoms (n=14)
Somatosensory 7.4% (n=2)
Motor weakness 33.3% (n=9)
Aphasia 7.4% (n=2)
Oculocephalic deviation 3.7% (n=1)

Other seizures (n=6)
Bilateral tonic-clonic 11.1% (n=3)
Aphasic 3.7% (n=1)
Versive 7.4% (n=2)

Duration
Median: 4 days (1-120 days)
Recurrence 25.9% (n=7)

Table 3. EEG results.

EEG Interictal
(n=10)

Ictal
(n=13)

Total
(n=23)

Normal 20% (n=2) 0 8.6% (n=2)
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et al., 2012; Shrivastava et al., 2013). Mameniskiene
et al. described different EPC subtypes based on the
EEG slowing 70% (n=7) 23.1% (n=3) 43.4% (n=10)

Epileptiform
discharges

10% (n=1) 76.9% (n=10) 47.8% (n=11)

nd post-radiation syndrome (n=2). A second-line
herapy was required in 89.9% of patients. BZDs were
he first-line therapy in most cases, followed by con-
entional AEDs. In terms of therapeutic lines, 81.4%
94

ad refractory status epilepticus, as a second-line
herapy failed to control seizures. Half of patients
eceived more than two AEDs, in addition to BZD
average of 2.6), and 18.5% required sedation and
dmission to an intensive care unit (figure 1).

t
i
b
t
p

onsidering the overall duration of EPC, the optimal
ut-off period to predict risk of death was nine days
with a sensitivity of 62.5% and specificity of 75%;
ositive predictive value of 50% and negative predic-

ive value of 83.3%). After adjustment by multivariate
nalysis with aetiology, EPC duration was an indepen-
ent predictor of mortality (p=0.034). In this group of
atients, we observed a higher proportion of multi-
le body area involvement (88.9% vs 38.9%; p=0.04)

figure 2), as well as more AEDs used (median: 3; [IQR
.5-5.5] vs 2 [IQR 1-3]; p=0.006). We observed 13 patients
ho responded to treatment within 72 hours, but

here were no clinical predictors of early treatment
esponse.
avourable prognosis was seen in 48.1% patients,
nfavourable prognosis in 25.9%, and 25.9% of patients
ied, half of them during the EPC episode (figure 2).
ecurrence occurred in 25.9% of patients, and all of

he recurrent events had similar clinical characteristics
o the first episode, regarding semiology and dura-
ion. The median time to recurrence was 6.25 months
range: 1 week to 38.7 months); 63.6% of the recur-
ent events occurred during the first year of follow-up.
atients with cortical lesions on MRI showed a higher
elapse rate (p=0.037); a cumulative recurrence risk of
0.2% was identified in lesional cases, compared to
ero recurrences in non-lesional patients over a three-
nd-a-half-year period (figure 3).

iscussion

here is presently no agreement regarding EPC def-
nition, classification, or semiology. Its relatively low
revalence has led to retrospective studies, gener-
lly with small sample sizes, which have contributed
o a lack of consensus on EPC characterisation. Our
tudy showed that most episodes of EPC in adults
re acute symptomatic, usually secondary to stroke,
ith mortality affecting close to one third of patients,
hich is similar to previous publications on EPC in

dults (Thomas et al., 1977; Cockerell et al., 1996;
urer et al., 2001).
egarding EPC duration, there are wide differences
mong studies, with averages ranging from three days
o 6.5 years (Mameniskiene et al., 2011; Shrivastava et
l., 2013), probably related to the inclusion of different
aediatric and adult populations. The average dura-

ion in our sample was 4.5 days, which is in line with
tudies in which only adults were included (Phabphal
Epileptic Disord, Vol. 18, No. 4, December 2016

ime of evolution and seizure pattern. Their series
ncluded paediatric population with sensory seizures,
ut excluded post-stroke patients, which corresponds

o a fairly different population profile compared to the
atients in our study (Mameniskiene et al., 2011). The
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Table 4. Neuroimaging findings.

Normal PMC No PMC

CT (n=24) 29.2% (n=7) 45.8% (n=11) 25% (n=6)

MRI (n=19) 26.3% (n=5) 52.6% (n=10) 21.0% (n=4)

PMC involvement Cortical involvement without PMC
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Axial T2-weighted image showing a neoplasm compatible
with a high-grade glioma affecting the left temporal and
parietal lobe.

MC: primary motor cortex.

istinct courses and duration in our study are probably
elated to these differences.
nlike the study of Thomas et al. (1977), which also

ocused on EPC semiology and duration to identify pre-
ictor factors, we found a higher risk of mortality and
trend towards a poorer pharmacological response in
atients with multiple body area involvement. Popula-

ion differences and treatment availability may explain
hese discrepancies.
s seen in our patients, stroke and tumours are

eported to be the most common causes of EPC
pileptic Disord, Vol. 18, No. 4, December 2016

escribed in adults (Thomas et al., 1977; Cockerell
t al., 1996). Although few studies have analysed EPC
rognosis in relation to underlying pathology, aetiol-
gy is accepted as the principal prognostic factor for
PC, e.g. metabolic causes are associated with better
eizure prognosis and survival (Phabphal et al., 2012).
n our study, we integrated the new ILAE aetiological

t
2
t
d
b
a
p

xial T2-weighted image showing a lobar haemorrhage
fecting the right frontal lobe.

lassification for status epilepticus, however, we
ound no differences among groups (Trinka et al.,
015). On the other hand, patients with cortical lesions
n neuroimaging showed more relapses compared

o non-lesional patients. Notwithstanding, we must
ake into consideration that the minimum follow-up
eriod was six months, and that recurrent events
ould appear later.
ased on the literature, long duration of status epilep-

icus is known to be a risk factor for mortality (Neligan
nd Shorvon, 2011), and a relation between EPC dura-
395

ion and prognosis has been described (Pandian et al.,
002; Phabphal et al., 2012). In accordance, we observed
hat adult patients with EPC lasting longer than nine
ays were more likely to die. Although our study was
ased on a small sample, we performed a multivariate
nalysis which showed that EPC duration was an inde-
endent predictor of mortality. This finding should be
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Figure 1. Summary of patient medication and outcome.
M: male; F: female; S: stroke; N: neoplasm; U: unknown; O:
others; Met: metabolic; CNZ: clonazepam; LEV: levetirac-
etam; VPA: valproic acid; MDZ: midazolam; CLZ: clobazam;
CBZ: carbamazepine; Cort: corticoids; Sed: sedation; LCM:
Lacosamide; PHT: phenytoin; PB: Phenobarbital; OXC:
oxcarbazepine.
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Figure 2. Prognosis, EPC duration, and multiple body area
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of 75%; p=0.039). In this group of patients, we observed a higher
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urther evaluated using a larger and more heteroge-
eous cohort, with a lower percentage of aetiologies
ith high short-term mortality.
ased on a single study including eight necropsies,
PC was related to lesions in the primary motor cortex
r immediately adjacent areas (Thomas et al., 1977). In
ontrast, only nearly half of our patients, with differ-
nt types of lesions, showed direct involvement of the
rimary motor cortex, as analysed by MRI. This finding
uggests that the propagation of epileptic activity from
istant areas to a non-impaired primary motor cortex
an occur during some episodes of EPC.
PC manifested mostly as an acute symptomatic sta-
us, and appeared both within the context of previous
pilepsy or previous injury of the CNS. Thus, the
resence of both conditions does not rule out the
ossibility of a new onset aetiology being the cause
f EPC, despite the underlying previous epilepsy or
rain injury. Therefore, we encourage a full aetiological
tudy in all cases of EPC.
onsistent with previous series, a high rate (85%) of
rug refractoriness was seen in most patients. The
esponse to BZD was absent or only transitory. Among
he different AEDs, none of them showed a supe-
ior effect (Thomas et al., 1977; Cockerell et al., 1996;
urer et al., 2001; Pandian et al., 2002; Sinha and
atishchandra, 2007; Mameniskiene et al., 2011).
he main limitation of our study was the retrospec-
ive design, which may have inferred a selection bias
nd probably accounts for the differences in recruit-
ent between the first years and the last year of the

tudy. Although our population size was considerable
or a condition with low prevalence, along with EEG
nd neuroimaging assessment, compared to previous
eports, it may not have been possible to obtain clini-
al significance for some variables due to the relatively
mall sample size.

onclusion

he most frequent aetiology of EPC in our patients was
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troke. Multiple body area involvement and duration
ere associated with mortality. Patients with cortical

esions had more EPC relapses during follow-up. �

upplementary data.
ummary didactic slides are available on the
ww.epilepticdisorders.com website.
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TEST YOURSELF
EDUCATION

(1) What was the most frequent aetiology of EPC in our Spanish cohort? Is EPC in adults more related to chronic
or to acute diseases?

(2) Do patients suffering from EPC always have an EEG correlate? If not, in which patients would you expect
to find EEG correlates?

(3) In EPC cases, are there any markers of prognosis?

(4) Has any specific AED been proven to have better efficacy? What is the role of BZD in EPC?

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com, under the section “The EpiCentre”.
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