Arc de cercle as a manifestation of focal epileptic
seizures
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Since its description in 188S in the Etudes cliniques sur I'hystéro-épilepsie ou grand
hystérie by Raul Richer, the arc de cercle, or circular arc (figure 1A), has become PRACTICAL IMPLICATIONS
synonymous of psychogenic nonepileptic seizures (PNES) and automatically

interpreted as such by physicians. The development of extracranial and intracranial Consider epilepsy in the dif-

EEG recording has not confirmed the clinical importance of the arc de cercle. ferential diagnosis of patients
exhibiting arc de cercle as a main

semiology. Peri-ictal symptoms
are key in differentiating this
sign from psychogenic nonepi-
leptic seizures.

We describe a right-handed adolescent girl with medically refractory nonlesional left
posterior insula/temporo-parietal operculum epilepsy who had arc de cercle as the
main motor feature of her seizures. Her seizures began at age 12 years. She described
a discomforting sensation in the back of her thigh that evolved into stiffening of the
right leg and circular motion of the proximal aspect of the leg. Then the seizure
quickly progressed into a violent posturing of the body consistent with the arc de cercle. She had
full body elevation from the bed while her body was supported by the head and feet (figure 1B;
see legend for detailed description of the motor features). Postictally, she had complete rec-
ollection of the event. These seizures frequently produced falls and often occurred out of sleep.
At age 13 years, she underwent a subdural grid implantation that was followed by a dorsomedial
resection of the left postcentral gyrus. Seizures relapsed at a higher frequency the day after the
surgery. She also had multiple auras per day.

During noninvasive video EEG at our institution, EEG using a traditional bipolar longitudinal
montage showed that ictal pattern began with a broad sharply contoured theta activity in the
midline region. The rest of the EEG quickly was obscured by the muscle artifact. Analysis of the
EEG in the transverse montage is shown in figure e-1 (linkslww.com/CPJ/A32). Seizure
duration is 25-35 seconds and they cluster mainly during sleep. Seizure frequency is 10-15
seizures per day. Interictal sharp waves in the vertex and left centro-temporo-parietal region
were more frequent postictally.

The patient underwent stereo-EEG (SEEG)." The table has a summary of the ictal sequence of
the seizures recorded on SEEG. Figure 2 shows the video and intracranial EEG findings. The
aura of back leg sensation occurred at the time of the ictal onset in the left posterior insula
(figure e-2, links.lww.com/CPJ/A32, left side). The arc de cercle appeared when the seizure
propagated to the cingulate gyrus and paracentral lobule. Cortical stimulation of the cingulate
or the posterior insula alone did not reproduce the arc de cercle.

During an ictal SPECT injection at the time of the pelvic elevation, there was an activation of
the posterior insula, cingulate gyrus, both paracentral lobules, basal ganglia, and cerebellum
(ﬁgure e-2, linksIww.com/CPJ/A32, right side). Magnetoencephalography and PET were
concordant with the epileptogenic zone localized by SEEG.

From the Epilepsy Center, Cleveland Clinic Neurological Institute, OH.

Funding information and disclosures are provided at the end of the article. Full disclosure form information provided by the authors is available with the full text of this article at
Neurology.org/cp.

354 Copyright © 2018 American Academy of Neurology


mailto:pestane@ccf.org
http://links.lww.com/CPJ/A32
http://links.lww.com/CPJ/A32
http://links.lww.com/CPJ/A32
http://cp.neurology.org/lookup/doi/10.1212/CPJ.0000000000000485
http://cp.neurology.org/lookup/doi/10.1212/CPJ.0000000000000485

Figure 1 Original drawing of the arc de cercle and patient during the arc de cercle

(A) Original drawing of Raul Richer (in
Etudes cliniques sur I'hystéro-epilepsie
ou grand hystérie) depicts a female
figure supported by her head and feet
with total elevation of her legs, pelvis,
and torso from the hospital bed. Her
eyes are represented as closed and
there is a dystonic posturing of the left
arm. (B) Detailed examination of pro-
gression of motor symptoms on
video-EEG is as follows: at the initia-
tion of the movement, the patient's
back arches, her eyes close simulta-
neously with change of her lower fa-
cial expression with facial grimace.
The face of the patient is not shown
here for identity protection. She can
grunt during the seizure or produce
unintelligible sentences. The seizure
ends with a dystonic posturing of the
right arm and sometimes the right leg.
See table for full description of the
semiology of the seizures starting with
the aura.

The patient did not undergo surgical resection of the poste-
rior dominant insula because of the high risk for motor and
language deficit.

This case documents that arc de cercle is an ictal epileptic
symptom that seems to be produced by activation of an ex-
tensive motor network in the brain as suggested by the ictal

SPECT and SEEG. Somatosensory and viscerosensory are the
most common auras described in insular epilepsy.”* Motor
semiology associated to seizures arising from the posterior
insula region include hypomotor behaviors such as axial and
limbs dystonia, pelvic trusting, kicking, rocking, and other
repetitive movements.* Nevertheless, electrical stimulation of
the insula fails to reproduce motor symptoms,> which

Table Detailed description of the semiology associated with the arc de cercle during stereo-EEG recording

Time lapse between

Seizure Circular motion ictal onset and arc Arc de cercle

number Aura right leg de cercle onset, s duration, s Post arc symptoms

1 Present Present 13 10 Face grimace

2 Present Present 6 8 Bilateral hands/arms athetoid, face grimace,
right arm and leg dystonia

3 Seizure out of sleep Present 9 10 Bilateral hands/arms athetoid, face grimace,
asymmetric body posturing with right arm
and leg dystonia at the end

4 Present Present 6 13 Bilateral hands/arms athetoid, face grimace

5 Present Present 0 0 —

6 Present Absent 0 0 —

7 Present Present 12 5 Bilateral hands/arms athetoid, face grimace

8 Present Present 16 12 Bilateral hands/arms athetoic, face grimace,
asymmetric body posturing with right arm
and left leg dystonia at the end

9 Seizure out of sleep Absent 11 14 Bilateral hands/arms athetoid/face grimace,
asymmetric body posturing with right arm
dystonia and left leg tonic at the end

10 Present Present 12 9 Bilateral hands/arms athetoid, face grimace,
asymmetric body posturing with right arm
and left leg dystonia at the end

Average — — 11 10 —

Median — — 12 10 —
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Figure 2 Ictal stereo-EEG (SEEG) recording during a typical seizure with aura and motor symptoms (arc de cercle)
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The ictal onset of the seizures (aura of sensation in the back of the leg) correlated with rhythmic spikes localized to the left posterior insula (electrode Y'1-4) or
a more widespread pattern involving mesial/dorsofrontal contacts (mesial D’, G’). Within 1-6 seconds, there was a sustained fast activity in the anterior/
middle cingulate (mesial contacts G’ and Z’ electrodes) and dorsal precentral gyrus/paracentral lobule (mesial contacts ]’ and M’). On SEEG, the arc de cercle
symptom appeared when the seizure propagated from the posterior insula to the cingulate gyrus and paracentral lobule.

typically occur due to propagation to other motor structures
in the frontal lobe and cingulate regions.’

To clinically differentiate the epileptic arc de cercle from
PNES, we could not rely exclusively on the presence of ste-
reotypical symp‘coms.é’7 Peri-ictal symptoms in our patient
were vital to provide the correct diagnosis and included
a consistent aura, sudden onset of seizures out of sleep,
presence of athetoid, tonic and dystonic symptoms, and short
duration of the seizures.” Eye closure during the seizures also
has been used to differentiate epilepsy from PNES but is not
a specific sign either. The eye features associated with PNES
are the resistance to eye opening during the spell or the
presence of eye flutter.

The presence of ictal and interictal epileptiform discharges in
our case also supported the diagnosis of epilepsy, which was
finally confirmed with SEEG. It is important to recommend
that extracranial EEG analysis in patients with arc de cercle be
performed using the transverse bipolar montage in addition to
the traditional longitudinal bipolar montage so subtle midline
abnormalities will not be missed.
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