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Ipsilateral head deviation
related to orbito-frontal
and fronto-polar seizures
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ABSTRACT – The localizing and lateralizing values of eye and head ictal
deviations during frontal lobe seizures are still matters of debate. In particular,
no specific data regarding the origin of ipsilateral head turning in frontal lobe
seizures are available. We report a patient with frontal lobe seizures associated
with reproducible, early, ipsilateral head deviation, where imaging and video-
stereo-electroencephalography data, as well as surgical outcome, demonstrated
the fronto-polar and orbito-frontal origin of the epileptic discharge. We con-
clude that early ipsilateral head deviation, in the context of frontal lobe epilepsy,
raises the possibility of fronto-polar or orbito-frontal seizure onset.
[Published with video sequences]
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The lateralizing value of eye and head
ictal deviation has been a matter of
great debate, in as much as those
contralateral and ipsilateral to seizure
onset might reflect the involvement of
various neural networks (Jayakar et al.
1992, Quesney et al. 1992). In addi-
tion, whether ictal head deviation is
ipsilateral or contralateral to the epi-
leptogenic zone can be difficult to as-
sess in frontal lobe epilepsy (FLE), wi-
thout clear-cut lateralizing EEG or
neuroimaging abnormality. The typi-
cal tonic version observed in FLE is
usually contralateral to seizure onset,
and appears to reflect the involvement
of the frontal eye field (FEF), in parti-
cular when associated with a clonic
component (McLachlan 1987, Wyllie
et al. 1986). Ipsilateral head turning is
more often observed within the course
of temporal lobe seizures, but can also
occur during frontal lobe seizures
(Jobst et al. 2000, Kotagal and Arun-

kumar 1998, Ochs et al. 1984,
Quesney et al. 1992). However, the
localisation of frontal lobe discharges
associated with ipsilateral head devia-
tion (IHD) remains largely unknown.
We report a patient with frontal lobe
seizures characterised by early and
reproducible IHD, where imaging and
video-stereo-electroencephalography
(SEEG) data, as well as surgical out-
come, demonstrated the fronto-polar
and orbito-frontal origin of the epilep-
tic discharge.

Case report

A 21-year-old, right-handed, white fe-
male had complex partial seizures
since the age of 9. Her mother also
suffered from partial epilepsy, symp-
tomatic of tuberous sclerosis (TS). The
patient had no extra-neurological sign
of TS, and presented with normal de-
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velopment. The CT scan was normal, whereas magnetic
resonance imaging (MRI) displayed a circumscribed, dys-
plastic lesion in the left fronto-polar cortex, suggesting a
minor form of TS (figure 1). The patient was amnesic of her
seizures. Witnesses reported that she complained of a left
temporo-parietal cephalalgia at seizure-onset, followed
by a shout and loss of awareness associated with a facial
expression of fear, while the arms were crossed on the
chest, and the trunk bent forward. Despite several antiepi-
leptic drug trials, the patient suffered from weekly, com-
plex partial seizures, with monthly secondary generalisa-
tion.
Neuropsychological and Wada tests showed an isolated
attention deficit and a left hemispheric dominance for
language. 18F-FDG positron emission tomography (PET)
and [11C]flumazenil PET showed a focal abnormality that
corresponded to the site of the MRI lesion (figure 1).
Interictal EEG consistently demonstrated left frontal spikes
and slow waves.
A total of twenty-seven seizures (see video 1) were re-
corded during video-EEG and video-stereo-
electroencephalography (SEEG) monitoring (figures 2, 3, 4
and 5).
They were stereotyped and started with a sudden arrest
reaction followed by a deviation of the head and eyes,
oblique to the left, and downward. This was followed by
facial grimacing, characterized by a lowering of the cor-
ners of the mouth, vocalisation and hypermotor activity of
the legs and pelvis, associated with rocking movements of
the trunk. These manifestations occurred in brief, repeti-

tive clusters, whereas the entire seizure lasted 30 to
40 seconds. Postictally, the patient was immediately re-
sponsive and well-orientated, but amnesic of her seizure.
Ictal scalp EEG showed a left frontal, low voltage fast
activity followed by a bifrontal, spike-waves discharge.
Interictal SEEG recordings demonstrated a very active
spike focus located in the left fronto-polar region near the
MRI lesion (electrode F’). Two types of ictal discharges
were recorded. The first type was characterized by a
well-localized ictal SEEG onset within the left fronto-polar
region (electrode F’), which then spread to the left orbito-
frontal region (electrode O’) (figure 4). Clinical signs, in-
cluding IHD, appeared when the left orbito-frontal region
was infused by the ictal discharge. The second type of
seizure originated and predominated within the left
orbito-frontal cortex, whereas a less intense ictal discharge
was transiently observed over the ipsilateral fronto-polar
and dorsolateral frontal regions (figure 5). IHD occurred
during the first second of ictal onset, and continued while
the SEEG discharge became restricted to the orbito-frontal
region, until seizure termination. Some ictal discharges
secondarily spread to the right frontal electrodes, without
giving rise to additional clinical sign.
The surgical removal of the epileptogenic zone, as defined
by SEEG data, included the left fronto-polar and orbito-
frontal region (figures 2 and 3). Pathology examination
confirmed the presence of a cortical dysplasia typical of
those encountered in TS.
The patient has been seizure free for 2 years post-
operatively, without any antiepileptic drug-treatment.

A

B FDG-PET

C FDZ-PET

Figure 1. A) MRI (FLAIR sequence) displaying a circumscribed, dysplastic lesion in the left fronto-polar cortex. B and C) 18F-FDG PET and
[11C]flumazenil PET showing a focal abnormality at the site of the MRI lesion.
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Figures 2 and 3. Lateral view of the patient’s brain showing the intracerebral electrodes (dots), the MRI lesion circumscribed by the dark grey
line, and the borders of the surgical resection depicted by the white line.
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Neuropsychological functions have clearly improved with
no more attention deficit.

Discussion

Head and eye deviations are some of the most common
ictal motor manifestations in frontal lobe epilepsy, where
they are observed in 21% (Manford et al. 1996) to 33%
(Quesney et al. 1992) of seizures. However, their lateral-
izing value is still a matter of debate. Several authors have
described tonic, forced, unnatural head-turning (so-called
“version”) in patients suffering from frontal lobe seizures
whose epileptogenic zone was contralateral to the head
deviation in more than 90% of cases (Mc Lachlan 1987,
Wyllie et al. 1986). Conversely, other authors have failed
to demonstrate any lateralizing significance of head-
turning in FLE, most likely because they include both tonic
and non- tonic head deviations (Ochs et al. 1984). Indeed,
ipsilateral head deviation, usually non- tonic, has been
reported in frontal lobe epilepsy (Jobst et al. 2000, Kotagal
et Arunkumar 1998, Ochs et al. 1984, Quesney et al.

1992), though less frequently than in temporal lobe sei-
zures (Fakhoury 1995, Wyllie et al. 1986).
More specifically, IHD was reported in frontal lobe sei-
zures originating in the dorsolateral cortex (Jobst et al.
2000, Kotagal and Arunkumar 1998), as well as in the
anterior frontal, fronto-polar, or orbito-frontal regions
(Quesney et al. 1992, Chang et al. 1991, Jobst et al. 2000).
Accordingly, our patient presented with very reproduc-
ible, early onset IHD associated with a left fronto-polar
and orbito-frontal epileptogenic zone. Her IHD appeared
to be more specifically associated with the initial or sec-
ondary involvement of the orbito-frontal cortex.
Proven cases of orbito-frontal epilepsy are scarce in the
literature. Ictal manifestations associated with this form of
epilepsy include hypermotor activities, olfactory or gusta-
tory hallucinations (Ludwig et al. 1975, Manford et al.
1996), as well as IHD (Chang et al. 1991), but some reports
indicate the lack of clinically overt signs unless adjacent
frontal or temporal regions are concurrently involved
(Munari et al. 1995, Smith et al. 2004).
The pathophysiological basis of IHD in FLE remains un-
known, and we can only speculate on the basis of this case
report and other data from the literature. A role for the
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Figure 4. SEEG recordings of the first seizure type showing a well localized ictal SEEG onset within the left fronto-polar region, which then
spread to the left orbito-frontal region. IHD onset occurs concurrently with an intensification of the orbito-frontal ictal discharge (arrow).
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contralateral frontal lobe appears unlikely in our patient,
based on the late and inconsistent involvement of that
lobe during the ictal discharge. With the patient being
amnesic of her seizures, we cannot exclude the possibility
of hallucination-driven head turning, but this also seems
unlikely according to the clinical characteristics of the
movement observed (i.e. brief, repetitive head deviation
with an oblique, downward direction). Neither is it sug-
gestive of right-side neglect, in as much as only a very
limited portion of the left frontal lobe was seizing at the
time of the IHD. Alternatively, one might speculate on the
role of the basal ganglia, as previously discussed for IHD
associated with temporal lobe seizures (Fakhoury 1995).
Animal studies, which have elicited IHD by stimulating
the nuclei caudatus or accumbens (Svensson et al. 1995,
Weston et al. 1984), as well as connections between the
orbito-frontal cortex and basal ganglia (Herrero et al.
2002), support this hypothesis, which could not be di-
rectly tested in our patient.
In conclusion, ipsilateral head deviation in frontal lobe
epilepsy might suggest a fronto-polar or orbito-frontal

seizure onset. The neural network subserving this ictal sign
remains to be elucidated, and might involve the basal
ganglia. M
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Figure 5. SEEG recordings of the second seizure type showing an ictal onset which predominates over the orbito-frontal cortex, but also extends
towards the fronto-polar and dorsolateral regions for a few seconds. Thereafter, the ictal discharge remains localized over the orbito-frontal
cortex (arrow). IHD occurs during the first second of ictal onset, and continues while the SEEG discharge becomes restricted to the orbito-frontal
region, until the end of the seizure.
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