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ABSTRACT – Aims. Hyperkinetic seizures are usually associated with frontal
lobe epilepsy. However, some patients have hyperkinetic seizures of tem-
poral lobe origin. The semiological differences in hyperkinetic seizures
between frontal and temporal lobe epilepsy have not been well studied.
Here, we retrospectively assessed ictal semiology in order to distinguish
between hyperkinetic seizures of frontal lobe origin and those of temporal
lobe origin.
Methods. We retrospectively reviewed data on patients who had under-
gone surgery for hyperkinetic seizures of temporal or frontal lobe origin
and achieved favourable seizure outcomes (Engel Class I) with a minimum
postoperative follow-up of 24 months. We reviewed seizure histories, imag-
ing reports, video-EEG monitoring data, operative records, and pathological
findings. We analysed and compared the hyperkinetic semiology of video-
recorded seizures of temporal lobe origin and those of frontal lobe origin.
Results. Forty hyperkinetic seizures in eight patients (seven adult patients
and one 12-year-old patient) with temporal lobe epilepsy and 45 hyperki-
netic seizures in nine patients (eight adult patients and one 16-year-old
patient) with frontal lobe epilepsy were analysed. Emotional facial expres-
sions (such as fear, laughing, or anger), bilateral forceful elbow flexion,

hing, and bilateral facial contraction
bilateral forceful grasping, facial flus
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were observed significantly more frequently in seizures of frontal lobe ori-
gin. Oroalimentary automatisms, seizures during wakefulness, salivation,
and bilateral drop of the corners of the mouth were observed significantly
more frequently in seizures of temporal lobe origin.
Conclusions. Observation of a number of signs during hyperkinetic mani-
festations may help to predict whether a seizure originates from the frontal
lobe or the temporal lobe.

Key words: epilepsy surgery, frontal lobe epilepsy, hyperkinetic, semiology,
temporal lobe epilepsy
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yperkinetic seizures involve predominantly the prox-
mal limb or axial muscles, producing irregular
equential ballistic movements, such as pedalling,
elvic thrusting, thrashing, rocking movements, and

ncrease in the rate of ongoing movements or inap-
ropriately rapid performance of a movement (Blume
t al., 2001). Penfield and Erickson described a case
f a violent seizure that was characterized by marked
onfusion, weeping, and violent struggling, followed
pparently by amnesia (Penfield and Erickson, 1941).
n this case, the patient had a scar, caused by a head
njury in the right superior frontal and precentral gyri;
timulation at a triangular gyrus, lying anterior to the
carred area and including area 6a beta, reproduced
he signs observed in the patient’s habitual attacks.
uch hyperkinetic seizures, which are characterized
y violent movements, such as kicking of the arms and

egs, rocking back and forth, struggling, and uncontrol-
able running, have been reported to be characteristic
f frontal lobe epilepsy (Tharp, 1972; Geier et al., 1975;
udwig et al., 1975; Williamson et al., 1985). However,
ome hyperkinetic seizures originate from the tem-
oral lobe and other brain regions (Holthausen and
oppe, 2000; Nobili et al., 2004; Ryvlin et al., 2006;
ishibayashi et al., 2009). These hyperkinetic seizures
riginating from brain regions other than the frontal

obe have been considered to be similar to those
riginating from the frontal lobe, and differences in
emiology between hyperkinetic seizures of tempo-
al lobe origin (TLHKSs) and hyperkinetic seizures of
rontal lobe origin (FLHKSs) have not been extensively
nalysed.
ere, we show the differences in semiology between
LHKSs and FLHKSs. Our results may help in differen-
iating between the two.

ethods

tudy design

his was a retrospective study approved by the insti-
utional review board of the National Epilepsy Center
Shizuoka Institute of Epilepsy and Neurological Dis-
rders). We searched the medical records at the
ational Epilepsy Center and analysed video recorded
yperkinetic seizures of patients with favourable post-
perative seizure outcomes.

election criteria
pileptic Disord, Vol. 21, No. 2, April 2019

atients were included if they had the following:
Temporal Lobe HyperKinetic Seizures (TLHKS) or

rontal Lobe HyperKinetic Seizures (FLHKS);
long-term monitoring of video-scalp EEG recording

r intracranial EEG recording, with capture of at least
ve analysable hyperkinetic seizures;

S
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k
s
c
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Frontal and temporal hyperkinetic seizures

postoperative Engel Class I outcome after a minimum
ollow-up of 24 months.
rom a database of patients operated on for intractable
ocal epilepsy at the National Epilepsy Center between
anuary 1983 and December 2014, we identified eight
ligible patients who had suffered from TLHKSs (all
eizures had been recorded during long-term intracra-
ial EEGs). We also identified nine eligible patients
ho had suffered from FLHKSs from January 2001 to
ecember 2014 (seizures in seven patients had been

ecorded during long-term intracranial EEG monitor-
ng, and seizures in the remaining two had been
ecorded during long-term video-scalp EEG monitor-
ng). There were six males and two females in the group

ith TLHKSs, and seven males and two females in the
roup with FLHKSs; there was no significant difference

n sex between the two patient groups (table 1).
hree patients with TLHKSs (37.5%) had an epilepto-
enic zone on the left side and five patients (62.5%)
n the right side, whereas five patients with FLHKSs

55.6%) had an epileptogenic zone on the left side
nd four patients (44.4%) on the right side; there
as no significant between-group difference (p=0.64).
he mean age at epilepsy onset in the temporal lobe
pilepsy group was significantly older than that in
he frontal lobe epilepsy group (13.3 ± 7.1 versus 4.1

1.3 [mean ± SD]; p=0.003). Four TLHKS patients
50%) had daily seizures and four (50%) had weekly
r monthly seizures, whereas six FLHKS patients (67%)
ad daily seizures and three (33%) had weekly or
onthly seizures; there was no significant between-

roup difference (p=0.64). The eight patients with
LHKSs underwent anterior temporal lobectomy with
esio-temporal resection (n=4) (figure 1A), lesionec-

omy (n=2) (figure 1B, D), lateral temporal resection
n=1) (figure 1C), or total temporal lobectomy (n=1).
o patients were diagnosed with mesial temporal lobe
pilepsy. The nine patients with FLHKSs underwent
rontal corticectomy (n=3) (figure 1E-H, K, L), prefrontal
obectomy (n=4) (figure 1I, J), or frontal lobectomy
n=2) (figure 1M, N) (tables 2 and 3). Histological
xamination of resected specimens of TLHKSs patients
howed dysembryoplastic neuroepithelial tumour in
our patients, focal cortical dysplasia in one, and non-
pecific lesions in three, whereas there was focal
ortical dysplasia in all patients with FLHKSs (tables 2,
). Findings based on patient images are also described
n tables 2, 3.
155

eizure analysis

e reviewed the first five analysable recorded hyper-
inetic seizures for each patient. Video recorded
eizures were carefully reviewed in order to study the
haracteristics of hyperkinetic seizures and the pres-
nce or absence of accompanying signs. We evaluated
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Table 1. Demographic background of patients with hyperkinetic seizures of temporal lobe
or frontal lobe origin.

Demographic item Temporal lobe seizure
patients (n = 8)

Frontal lobe seizure
patients (n = 9)

p value

Sex
Female
Male

2 (25.0%)
6 (75.0%)

2 (22.2%)
7 (77.8%)

1.00

Laterality of epileptogenic zone
Left
Right

3 (37.5%)
5 (62.5%)

5 (55.6%)
4 (44.4%)

0.64

Age at epilepsy onset, years 13 (5-27) 4 (2-6) 0.003

Age at surgery, years 28 (12-41) 27 (19-40) 0.56

Seizure frequency
Daily
Weekly or monthly

4 (50%)
4 (50%)

6 (67%)
3 (33%)

0.64

Categorical data are shown as numbers (percentages of samples) and continuous data are shown as mean (range).

A B C D

E F G H

I J K L

M N O P

F
f
b
a

56

igure 1. Resection areas in patients with hyperkinetic seizures of te
acial contraction (O) and bilateral drop of the corners of the mouth
y emotional expressions and forceful eye closure. Refer to the text
dopted and modified from drawings by Faigin (1992).
Epileptic Disord, Vol. 21, No. 2, April 2019

mporal lobe origin (A-D) or frontal lobe origin (E-N). Bilateral
(P). Note that bilateral facial contraction is often accompanied

and the tables for further details. These facial expressions were
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he clinical signs in 40 TLHKSs and 45 FLHKSs (all clini-
al signs and results are given in Appendix tables 1-3).
ctal emotional facial expressions were analysed by
isual inspection. Auras were investigated by review-
ng the medical records of each patient.

tatistical analysis

tatistical analyses were performed to determine
hich clinical signs had frequencies that differed sig-
ificantly between TLHKSs and FLHKSs. Fisher’s exact

est was used to test differences between categorical
ariables, and the Mann-Whitney U test was used to
ompare groups with regards to ordinal or continuous
ariables, with a level of significance at p<0.05.
alculations were performed using JMP 13 (SAS Insti-

ute Inc., Cary, NC, USA).

esults

total of 40 TLHKSs were analysed in eight patients
nd 45 FLHKSs were analysed in nine patients. Because
he ictal semiology varied slightly across hyperkinetic
eizures in each patient, we analysed the clinical signs
pileptic Disord, Vol. 21, No. 2, April 2019

ot per patient, but per seizure. The results are pre-
ented in table 4 and Appendix tables 1-3.
ased on the analysis, emotional facial expression

fear, laughing, or anger) (21/38 vs 39/44; p=0.001), bilat-
ral forceful elbow flexion (6/39 vs 23/44; p<0.001),
ilateral forceful grasping (0/38 vs 9/41; p=0.003),
ushing (7/26 vs 31/43; p<0.001), and bilateral facial

p
t
b
(
t
l
t

able 4. Video-recorded semiological features of hyperkin

Video-recorded semiological feature Temp
seizu

Emotional facial expression 21/38

Oroalimentary automatism 8/39

Bilateral forceful elbow flexion 6/39

Bilateral forceful grasping 0/38

Seizure when awake 22/40

Facial flushing 7/26

Salivation 5/28

Bilateral facial contraction 11/40

Bilateral drop of corners of the mouth 12/40

Latency from onset of HKS to vocalization (secs) 2.6 ±
ategorical data are shown as number/number of samples that were

number of samples that were evaluable on video).
Frontal and temporal hyperkinetic seizures

ontraction (11/40 vs 41/45; p<0.001) (figure 1O) were
bserved significantly more frequently in FLHKSs than

n TLHKSs, whereas oroalimentary automatism (8/39
s 1/42; p=0.01), salivation (5/28 vs 0/43; p=0.008), and
ilateral drop of the corners of the mouth (12/40 vs
/45; p=0.02) (figure 1P) were observed significantly
ore frequently in TLHKSs than in FLHKSs, respec-

ively (table 4). Because truncal movements consisted
f rocking back and forth, rotating, and pelvic thrust-

ng -in a random fashion- in many seizures, we were
nable to analyse these features statistically. Before
eizure onset, for more than half of the TLHKSs, the
atient had been awake, whereas only eight of the
5 FLHKSs occurred during wakefulness (22/40 vs 8/45,
espectively; p<0.001) (table 4).
he latency from the onset of hyperkinetic seizures
o the beginning of vocalization, such as screaming,
roaning, speaking, and laughing, was significantly
horter for TLHKSs (n=36) than FLHKSs (n=36) (2.6±3.8
s 4.8±4.3 [mean±SD], respectively; p=0.01) (table 4).
lthough the latency from the beginning of initial
anifestation to the onset of hyperkinetic manifes-

ations tended to be longer in TLHKSs (n=40) than
LHKSs (n=45), the difference was not statistically sig-
ificant (11.6±20.2 vs 5.3±7.0 [mean±SD], respectively;
159

=0.55) (Appendix table 3). The latency from the onset
o the end of the hyperkinetic seizure did not differ
etween the two groups of TLHKSs (n=39) and FLHKSs

n=45) (32.7±16.6 vs 28.4±19.5 [mean ± SD], respec-
ively; p=0.06) (Appendix table 3). The results for the
atency from the end of the hyperkinetic seizures to
he beginning of communication are shown only as

etic seizures of temporal lobe and frontal lobe origin.

oral lobe
res (n)

Frontal lobe
seizures (n)

p value

39/44 0.001

1/42 0.01

23/44 <0.001

9/41 0.003

8/45 <0.001

31/43 <0.001

0/43 0.008

41/45 <0.001

4/45 0.02

3.8 (36) 4.8 ± 4.3 (36) 0.01

evaluable on video. Data for latency are shown as mean ± SD
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Table 5. Auras associated with hyperkinetic seizures
of temporal and frontal lobe origin.

Aura Temporal lobe
origin (n=8)

Frontal lobe
origin (n=9)

p value

Visual 1 0 0.47

Auditory 1 0 0.47

Visceral 1 0 0.47
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Emotional 0 3 0.21

Unclassifiable 3 3 1.00

None 2 3 1.00

reference, because in many seizures there was no
ntervention by a physician, nurse, or family member
Appendix table 3). As shown in Appendix tables 1-
, the incidences of many other signs did not differ
ignificantly between TLHKSs and FLHKSs.

e also investigated auras on a per-patient basis
table 5). Visual auras (blurred vision) (1/8 vs 0/9;
=0.47), auditory aura (auditory hallucination) (1/8 vs
/9; p=0.47), and visceral sensation (choking sensation
r a sensation of squeezing in the abdomen) (1/8 vs
/9; p=0.47) were observed in patients with TLHKSs
ut not in patients with FLHKSs, whereas emotional
uras (fear in two patients, and a startled feeling in one
atient) were observed in patients with FLHKSs but not

n patients with TLHKSs (0/8 vs 3/9, respectively; p=0.21).
he two patients with fear auras exhibited frightened
acial expressions during their seizures, whereas the
atient with a startled aura had a fierce look or laughed
uring seizures.

iscussion

lthough the incidence of many clinical signs dur-
ng hyperkinetic seizures did not differ significantly
etween temporal lobe epilepsy and frontal lobe
pilepsy, we found that four signs were observed more
requently in TLHKSs and five others were observed

ore frequently in FLHKSs (table 4, Appendix tables
-3).
evertheless, the lack of significant difference in the

ates of occurrence of many signs between TLHKSs
nd FLHKSs (Appendix tables 1-3) suggests that the
60

wo have the same hyperkinetic symptomatogenic
ones (Bartolomeil et al., 2002). Previous studies
ave reported that hyperkinetic behaviour appears
hen ictal discharge in the temporal lobe spreads

o extratemporal structures, such as the cingulate
yrus, supplementary motor area, and orbitofrontal
rea (Nobili et al., 2004; Ryvlin et al., 2006).

r
d
c
c
a
e
b

motional facial expression was observed more fre-
uently in FLHKSs than in TLHKSs. Furthermore,
motional auras, such as fear and startled sensation,
ere observed in patients with FLHKSs but not in

hose with TLHKSs (table 5). Bancaud and Talairach
ommented that anterior cingulate gyrus seizures are
ccompanied by intense fright, with a facial expression
f fear (Bancaud and Talairach, 1992). Two of our three
LHKS patients with emotional auras had lesions in the
ingulate gyrus on MRI. Bartolomei et al. reported that
ntense emotional alterations, such as intense agita-
ion, screaming, and facial expressions of rage, fear,
r anger, were associated with a loss of synchrony
etween the orbito-frontal cortex and the amygdala

Bartolomei et al., 2005). Our results suggest that such
isruption of functional connections occurs more fre-
uently in FLHKSs than in TLHKSs. Our patients with
LHKSs did not have auras of fear. Gil-Nagel and
isinger reported auras of fear in hippocampal tempo-
al lobe seizures (HTSs), but not in extrahippocampal
emporal lobe seizures (ETSs) (Gil-Nagel and Risinger,
997). The fact that all of our patients with TLHKSs
ad ETSs may therefore explain why they had no auras
f fear.
roalimentary automatisms are commonly observed

n patients with temporal lobe epilepsy and are consid-
red indicative of mesial temporal lobe involvement,
nd especially involvement of the amygdala (Wieser,
983; Engel et al., 2008). A previous study found that
yperkinetic behaviour is followed by typical oral
utomatisms in six of 12 patients with TLHKSs (Carreño
t al., 2005). Epileptic discharges in TLHKSs may more
asily propagate to the mesial temporal lobe and cause
ral automatisms than those in FLHKSs. Another expla-
ation is that a transient dysfunction of higher cortical
entres by epileptic seizures can release the brainstem
asticatory central pattern generators (CPG) respon-

ible for oroalimentary automatisms that are normally
nhibited by the cortical centres (Tassinari et al., 2009).
pileptic discharges in TLHKSs may more easily inhibit
he mature neopallium that controls the brainstem

asticatory CPG than those in FLHKSs.
ardella et al. examined the prevalence of

ctal grasping in FLHKSs, frontal lobe seizures
ther than FLHKSs, temporal lobe seizures, and
xtrafrontal/extratemporal seizures (Gardella et al.,
006). They reported that the prevalence of ictal
rasping was significantly higher in FLHKSs than

n other seizure groups. Irrepressible exploratory
Epileptic Disord, Vol. 21, No. 2, April 2019

eaching/grasping movements can be elicited by
irect electrical stimulation in the vicinity of the
ontralateral cingulate sulcus, from the anterior
ingulate motor areas or pre-supplementary motor
rea (Chassagnon et al., 2008). As for bilateral forceful
lbow flexion, electrical stimulation of the ventral
anks of the cingulate cortex produces tonic flexion
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f the contralateral wrist and elbow (Basha et al.,
013). We speculate that the epileptic discharges in
LHKSs can more easily affect the cingulate motor
reas bilaterally via the corpus callosum than those in
LHKSs; there is thus more frequent bilateral grasping
nd forceful flexion of the elbows in FLHKSs than in
LHKSs. Since protective reflexes such as grasping
re proposed to be carried out by subcortical CPG
Tassinari et al., 2009), ictal grasping may be a release
henomenon caused by loss of control of neocortical
tructures on the CPG.
LHKSs have been reported to be associated with sleep
Nobili et al., 2004; Mai et al., 2005). Mai et al. reported
hat TLHKSs frequently occurred during sleep (Mai et
l., 2005). However, 55% of TLHKSs occurred during
akefulness in our study; this was significantly more

requent than in FLHKSs (17.8%). TLHKSs are thus not
lways nocturnal.
s a paediatric autonomic sign in temporal lobe
pilepsy and extratemporal lobe epilepsy, ictal flushing
as been reported to be of no value for either lateral-

zion or localizion of seizure origins (Fogarasi et al.,
006). However, our results suggest that ictal flushing
ight be a useful localizing clue when differentiating

etween FLHKSs (in which it was more common) and
LHKSs.
ypersalivation has been observed in patients with

ocal impaired awareness seizures of temporal lobe
rigin, as well in seizures of insular-opercular,
rbitofrontal, or dorsolateral frontal origin (Delgado-
scueta et al., 1991; Satow et al., 2004; Shah et al., 2006;
roserpio et al., 2011). We observed hypersalivation
nly in TLHKSs, suggesting that it may be a clue for

ocalization when comparing FLHKSs and TLHKSs.
ilateral facial contraction was observed more fre-
uently in FLHKSs than in TLHKSs. Souirti et al.

nvestigated (mainly by using stereoencephalography)
he anatomical neural network underlying ictal pout-
ng, with the mouth turned downwards as a “chapeau
e gendarme,” in frontal lobe epilepsy (Souirti et al.,
014). Hypermotor seizures occurred in seven of their
ine patients with ictal pouting, and vegetative signs,

ncluding rubefaction, were also seen. The authors
oncluded that ictal pouting is sustained by recipro-
al mesial and lateral frontal interactions involved in
motional and cognitive processes, in which the ante-
ior cingulate cortex plays a pivotal role. Bilateral drop
f the corners of the mouth was observed more fre-
uently in TLHKSs than in FLHKSs, although we could
pileptic Disord, Vol. 21, No. 2, April 2019

ot find any description about this symptom in the
iterature. During bilateral drop of the corners of the

outh, patients closed their mouth and opened their
yes with no apparent emotional expression, whereas
uring bilateral facial contraction, the facial muscles
ere strongly contracted with deep nasolabial folds,

i
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Frontal and temporal hyperkinetic seizures

ometimes with firmly closed eyes as part of the strong
acial contraction. It seems that there is emotional
nvolvement in most of the seizures with bilateral facial
ontraction during HKS.
ctal vocalization occurred in not only FLHKSs, but
lso TLHKSs (Appendix table 1). The latency from the
nset of hyperkinetic seizures to the beginning of
ocalization (such as screaming, groaning, speaking,
r laughing) was significantly shorter in TLHKSs than

n FLHKSs (table 4). In some cases, vocalization began
arlier than hyperkinetic manifestations in TLHKSs.
he significance of the earlier onset of vocalization in
LHKSs is unclear, and further studies are needed to
larify this.
lthough the sample sizes were small, visual and audi-

ory auras and visceral sensations were observed in
atients with TLHKSs but not in those with FLHKSs

table 5). Auditory and visual hallucinations are more
ommon in ETSs than in HTSs, whereas epigastric
ymptoms are more common in HTSs (O’Brien et al.,
996; Gil-Nagel and Risinger, 1997). Because all of our
atients with TLHKSs had ETSs, it is not surprising

hat auditory or visual hallucinations were observed
n our patients with TLHKSs. Although auditory and
isual hallucinations have been reported in patients
ith frontal lobe epilepsy, they are not common in this

ondition, and our patients with FLHKSs did not experi-
nce them (La Vega-Talbot et al., 2006; Ferri et al., 2014).
ne patient with TLHKSs experienced visceral sensa-

ions as auras, suggesting that the seizure spreads to
he mesial temporal region or the insular cortex -where
iscerosensitive responses have been reported to be
voked by stimulation- at an early stage (Ostrowsky et
l., 2000).
ibbs et al. reported that the mean duration of clini-

ally observable ictal manifestations and the clinically
bservable delay between the first video-detectable
ovement and onset of hypermotor manifestations
ere significantly shorter in frontal sleep-related
ypermotor epilepsy (SHE) than in extrafrontal SHE

Gibbs et al., 2018). Although there were no statisti-
ally significant differences, the duration of HKS and
he latency from initial manifestation to HKS tended to
e shorter in FLHKSs than in TLHKSs in our study.
o our knowledge, this is the first study to have
valuated and compared the semiology of TLHKSs
nd FLHKSs. TLHKSs are rare; they were observed in
ne or two of 23 patients with hyperkinetic seizures

Holthausen et al., 2000; Tao et al., 2010). Conversely,
161

n patients with temporal lobe epilepsy, hyperkinetic
eizures were observed in 12 of 502 patients (Carreño
t al., 2005). This low prevalence of TLHKSs proba-
ly makes it difficult to evaluate the semiology of
yperkinetic seizures for the purpose of distinguish-

ng between TLHKSs and FLHKSs. Here, we found
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nly eight patients with TLHKSs who had postopera-
ive Engel Class I outcome. We intend to confirm our
esults in a larger study.
n summary, we identified several differences in semi-
logy between TLHKSs and FLHKSs. Emotional facial
xpression, bilateral facial contraction, bilateral force-
ul elbow flexion, bilateral forceful grasping, and
acial flushing were more commonly associated with
LHKSs, whereas bilateral drop of the corners of
he mouth, oroalimentary automatism, salivation, and
iurnal seizures were more commonly associated with
LHKSs. These findings, which remain to be confirmed

n a larger study, might help to infer the epileptogenic
one in hyperkinetic seizures, in particular, in non-
esional cases. �
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TEST YOURSELF
EDUCATION

(1) Does the semiology of hyperkinetic seizures of temporal lobe origin differ from that of frontal lobe origin?

(2) What signs are more frequent in seizures of frontal lobe origin?

(3) What signs are more frequent in seizures of temporal lobe origin?

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”.

Annexe Table 1. Video-recorded semiological complex behaviour during hyperkinetic seizures of temporal
lobe and frontal lobe origin.

VIDEO-RECORDED SEMIOLOGICAL FEATURE Temporal lobe
seizures (n)

Frontal lobe
seizures (n)

p value

Nonversive head turning
Contralateral to epileptogenic zone
Ipsilateral to epileptogenic zone

1/40
8/40

1/45
5/45

1.00
0.37

Forceful eye closure 13/40 18/44 0.50

Vocalization
Screaming or groaning
Speaking
Laughing

36/40
29/40
5/40
2/40

36/45
34/45
1/45
1/45

0.24
0.24
0.10
0.60

Emotional facial expression
Fearful facial expression

Mouth opening and closing
21/38
10/38

39/44
22/44

0.001
0.04

Tassinari CA, Cantalupo G, Högl B, et al. Neuroethological
approach to frontolimbic epileptic seizures and parasomnias:
the same central pattern generators for the same behaviours.
Rev Neurol (Paris) 2009; 165: 762-8.

Tharp BR. Orbital frontial seizures. a unique electroen-
cephalographic and clinical syndrome. Epilepsia 1972; 13:
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Wieser HG. Electroclinical Features of the Psychomotor
Seizure. Stuttgart: Gustav Fischer, 1983.

Williamson PD, Spencer DD, Spencer SS, Novelly RA, Matt-
son RH. Complex partial seizures of frontal lobe origin. Ann
Neurol 1985; 18: 497-504.
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Mainly opening
Mainly closing

13/39
13/39

Oroalimentary automatism 8/39

Categorical data are shown as number/number of samples that were
163

24/45
7/45

0.08
0.07

1/42 0.01

evaluable on video.
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http://www.ncbi.nlm.nih.gov/pubmed?term=Complex partial seizures of frontal lobe origin
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Annexe Table 2. Video-recorded semiological complex behaviour during hyperkinetic seizures of temporal
lobe and frontal lobe origin.

VIDEO-RECORDED SEMIOLOGICAL FEATURE Temporal
lobe
seizures
(n)

Frontal
lobe
seizures
(n)

p value

Laterality of movements of the upper extremities
Contralateral to epileptogenic zone
Ipsilateral to epileptogenic zone

2/40
12/40

8/45
5/45

0.09
0.06

Laterality of movements of the lower extremities
Contralateral to epileptogenic zone
Ipsilateral to epileptogenic zone

1/40
5/40

6/45
7/45

0.11
0.76

Forceful flexion of the elbow
Bilateral 6/39 23/44 <0.001
Unilateral

Contralateral to epileptogenic zone
Ipsilateral to epileptogenic zone

6/39
2/39

1/44
2/44

0.048
1.00

Forceful grasping
Bilateral 0/38 9/41 0.003
Unilateral

Contralateral to epileptogenic zone
Ipsilateral to epileptogenic zone

2/38
4/38

4/41
2/41

0.68
0.68

Pedalling 2/40 0/45 0.22
64 Epileptic Disord, Vol. 21, No. 2, April 2019

Kicking 8/40 10/45 1.00

Rhythmic repetitive movements of trunk and limbs 13/40 13/45 0.81

Categorical data are shown as number/number of samples that were evaluable on video.
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Annexe Table 3. Video-recorded semiological features during hyperkinetic seizures of temporal lobe
and frontal lobe origin.

VIDEO-RECORDED SEMIOLOGICAL FEATURE Temporal
lobe
seizures
(n)

Frontal
lobe
seizures
(n)

p value

Seizure when awake 22/40 8/45 <0.001

Initial manifestation (+) before HKSs 29/40 32/45 1.00

Facial flushing 7/26 31/43 <0.001

Salivation 5/28 0/43 0.008

Head version 0/40 1/45 1.00

Bilateral facial contraction 11/40 41/45 <0.001

Bilateral drop of corners of the mouth 12/40 4/45 0.02

Facial clonic movement
Contralateral to epileptogenic zone
Ipsilateral to epileptogenic zone

0/40
2/40

0/45
8/45

No result
0.09

Dystonic posturing
Bilateral 0/40 5/44 0.06
Unilateral

Contralateral to epileptogenic zone
Ipsilateral to epileptogenic zone

8/40
2/40

3/44
0/44

0.11
0.22

Tonic movement of extremities 1/40 0/45 0.47

Clonic movement of extremities 1/40 0/45 0.47

Latency from initial manifestation to HKS (secs) 11.6 ± 20.2 (40) 5.3 ± 7.0 (45) 0.55

Latency from onset of HKS to vocalization (secs) 2.6 ± 3.8 (36) 4.8 ± 4.3 (36) 0.009

Latency from onset of HKS to end of seizure (secs) 32.7 ± 16.6 (39) 28.4 ± 19.5 (45) 0.06

Latency from end of HKS to communication (secs) 26.2 ± 21.0 (19) 17.8 ± 30.8 (32) 0.01

Categorical data are shown as number/number of samples that were evaluable on video. Data for latency are shown as mean ± SD
pileptic Disord, Vol. 21, No. 2, April 2019 165

(number of samples that were evaluable on video). HKS: hyperkinetic seizure.
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