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ABSTRACT – Ictal anxiety is a frequent epileptic symptom; it is usually brief,
associated with objective clinical signs, and is not positively influenced by
external factors, in contrast to psychiatric disorders. These criteria can, how-
ever, be misleading, especially in patients with psychiatric comorbidities.
We report two patients with a history of drug-resistant right temporal lobe
epilepsy, who developed long-lasting psychiatric symptoms, suggestive of
exacerbation of their comorbid anxiety disorder. However, intracranial EEG
data and [18F] FDG-PET suggested that these symptoms were related to
seizure activity, highlighting the difficulties in differentiating ictal symptoms

atients with epilepsy and comorbid
video sequence]

ty, panic attack, psychiatric seizure,

American Psychiatric Association
(2013). In patients with epilepsy,
specific attention should be paid
to differentiate between symp-
toms related to anxiety disorders
and seizure-related symptoms.
Although seizures associated with
ictal anxiety (IA) and acute anx-
ious episodes, such as panic attacks
from psychiatric episodes in some p
psychiatric disorders. [Published with
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Diagnosis and management of
comorbid anxiety disorders is
an important issue in patients
with epilepsy (Beyenburg et al.,
2005). As for comorbid depres-
sion, comorbid anxiety disorders
are associated with poor quality of
life, increased risk of post-operative
psychiatric disturbances, and poor
d
o

i:10.1684/ep
d

.2015.0757

40 Epileptic Disord, Vol. 17, No. 3, September 2015

orrespondence:
ylvain Rheims
epartment of Functional Neurology

nd Epileptology,
9 boulevard Pinel,
9577 Bron,
rance
sylvain.rheims@chu-lyon.fr>

post-operative seizure outcome
in patients who undergo epilepsy
surgery (Kanner, 2013).
Their characterization relies on spe-
cific criteria enumerated in the
Diagnostic and Statistical manual
of Mental disorders (DSM-V) of the

(PA), might share many symptoms,
including chest or abdominal dis-
comfort, “losing-control” feelings,
paresthesia, and vegetative symp-
toms, they may be distinguished
with the help of several clinical
characteristics (Handal et al., 1995).
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Table 1. DSM-V diagnostic criteria for panic attacks.

A panic attack is an abrupt surge of intense fear or
intense discomfort that reaches a peak within minutes,
and during which time four (or more) of the following
symptoms occur:

Palpitations, pounding heart or accelerated heart rate

Sweating

Trembling or shaking

Sensations of shortness of breath or smothering

Feeling of choking

Chest pain or discomfort

Nausea or abdominal distress

Feeling dizzy, unsteady, light-headed, or faint

Chills or heat sensations

Paresthesias (numbness or tingling sensations)

Derealization or depersonalization

Fear of losing control or “going crazy”
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nxiety in PA is typically intense and resolves gradu-
lly in several minutes, whereas IA is usually moderate,
rief (<120 s), and accompanied by other symp-

oms, such as impairment of consciousness and
utomatisms. In some patients, these criteria might,
owever, be misleading, especially when symptoms
re observed over hours or days. Here, we report two
atients with drug-resistant temporal lobe epilepsy

TLE) who developed long-lasting seizure-related psy-
hiatric symptoms, suggestive of exacerbation of
omorbid anxiety disorder.

ase studies

atient 1

atient 1, a 43-year-old, right-handed woman, suf-
ered from drug-resistant right-sided TLE. Seizures
ere characterized by an ill-defined internal sensation

ssociated with fear, followed by loss of awareness,
ro-alimentary automatisms, pallor, and tachycardia.
RI showed right hippocampal atrophy. The patient

nderwent right mesial temporal gamma knife radio-
urgery (GKS) that failed to control seizures. In parallel,
he developed depression and anxiety disorders, the
everity of which varied depending on seizure fre-
uency. Four years after radiosurgery, she underwent
tereotactic intra-cerebral EEG (SEEG) recordings with
he hope of delineating the regions responsible for
he ongoing seizures. Details of the SEEG protocol and
ata observed in this patient, a pattern of subcontin-
ous spiking activity intermingled with asymptomatic
hythmic discharges within the irradiated structures,
ave been previously reported (Rheims et al., 2011).
uring SEEG monitoring, the patient developed an
nusually intense and prolonged anxious episode that
egan with a feeling of losing control. Anxiety pro-
ressively increased over one hour. The symptoms
uctuated and the patient demonstrated alternating

aughter and tears (video sequence 1). Progressively,
he reported chills, diffuse paresthesia, dizziness, nau-
ea, and vertigo. She was polypnoeic throughout the
pisode. However, she remained free of any of the
bjective clinical signs usually observed during her
eizures. She was fully conscious and able to inter-
ct with the staff. As shown in table 1, the symptoms
ulfilled the DSM-V criteria for PA and were not rec-
gnized as seizure-related, neither by the patient,
pileptic Disord, Vol. 17, No. 3, September 2015

ho had experienced similar anxious episodes last-
ng from a few seconds to a few minutes, nor by
he trained staff. One hour after the onset of symp-
oms, the patient became dysarthric and developed
eft facial contraction preceding secondary gener-
lization. SEEG recordings showed that the anxiety
ymptoms were associated with an epileptic discharge
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Fear of dying

OTE: Elements in bold were experienced during a prolonged
nxious episode due to a slow progressing seizure associated
ith temporo-basal discharge in Patient 1.

hat remained restricted to the temporo-basal cortex.
he underwent right anterior temporal lobectomy and
as been seizure-free for seven years. No acute psychi-
tric episode occurred after surgery.

atient 2

atient 2, a 23-year-old, right-handed woman, suffered
rom drug-resistant right TLE. She had a history of
omplex febrile seizures during childhood. Seizures
ere characterized by an intense fear sensation and

horacic oppression, followed by partial loss of aware-
ess with verbal and gestural automatisms. Secondary
eneralizations were frequent. MRI showed right hip-
ocampal atrophy (figure 1A), and interictal and ictal
EG pointed to the right temporal lobe. Despite these
lectroclinical data, and because of psychiatric symp-
oms, epilepsy surgery was initially not considered
341

uitable. She indeed suffered from severe psychi-
tric comorbidities, including depression associated
ith generalized anxiety and cluster B personality
isorder traits, mainly impulsivity and low frus-

ration tolerance (American Psychiatric Association,
013). The socio-familial environment was unstable
ith recurrent familial conflicts and exclusions from



Journal Identification = EPD Article Identification = 0757 Date: September 4, 2015 Time: 4:27 pm

3

S. Boulogne, et al.

A

B C

F creas
e ion o
e ymm
h pome

r
t
s
n
a
a
d
t
i
r
C
i
t
o
w
h
r
l
h
[
w
t
w

b
a
m

D

T
c
d
i
I
c
t
i
a
associated with temporo-basal discharges, but GKS-
igure 1. (A) Coronal MRI view of Patient 2 with atrophy and in
pisode, Patient 2 with right-sided TLE presented with exacerbat
pigastric “rising” sensations. (B) 18F-FDG PET imaging showed as
ypermetabolic right mesial temporal lobe (C), which became hy

eception centres. Exacerbation of psychiatric symp-
oms frequently required admission to psychiatric
ettings, some involuntary due to severe aggressive-
ess and violence. During one of these episodes,
nd while the psychiatric symptoms worsened over

week, she was admitted to our unit where she
emonstrated extreme difficulty in managing her emo-

ions with frequent temper tantrums and continuous
ntense anxiety. However, she also reported mild
ising thoracic oppressions, several times per hour.
oncomitant scalp-EEG failed to show any ictal activ-

ty but [18F] FDG-PET revealed an asymmetry within
he limbic structures with relative hypermetabolism
f the right mesial temporal lobe, in comparison
ith the contralateral structures (figure 1B). Following
igh-dose clobazam for a week, anxiety progressively
esolved. [18F] FDG-PET was controlled three months
42

ater and showed a clear-cut right mesial temporal lobe
ypometabolism (figure 1C), suggesting that the initial

18F] FDG-PET pattern reflected a peri-ictal state during
hich frequent epileptic discharges might have driven

he anxiety symptoms. The patient eventually under-
ent right anterior temporal lobectomy and has now

i
h
(
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n
m

ed FLAIR signal of the right hippocampus. During a psychiatric
f chronic anxiety, difficulty in managing emotions, and frequent
etry of metabolism of limbic structures (rectangle) with a relative
tabolic three months later when she was back to her basic state.

een seizure-free for 14 months. Psychiatric symptoms
lso improved post-operatively without recurrence of
arked anxiety disorder.

iscussion

he two patients reported herein highlight the diffi-
ulties in distinguishing ictal from interictal anxiety
isorders in some patients with mesial TLE, especially

n those who suffer from psychiatric comorbidities.
A is frequently reported during focal seizures, espe-
ially when originating within the non-dominant
emporal lobe (Sazgar et al., 2003). In our patients, the
ctal origin of anxious symptoms could not be fully
scertained. In Patient 1, psychiatric symptoms were
Epileptic Disord, Vol. 17, No. 3, September 2015

nduced modifications of the epileptogenic network
ampered straightforward electroclinical correlations

Rheims et al., 2011). Patient 1 used to experience sim-
lar anxious episodes, but of shorter duration. The
oteworthy long duration of the reported seizure
ight have been favoured by the reduction of the
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osage of antiepileptic drugs to promote a timely
ccurrence of seizures during SEEG. In Patient 2, repet-

tive rising thoracic sensations in association with
ransient relative hypermetabolism within the epilep-
ogenic temporal lobe were suggestive of focal status
pilepticus (Meltzer et al., 2000), but direct EEG evi-
ence was lacking.
nxiety involves a distributed network of intercon-
ected structures that primarily include the amygdala,

he hippocampus, the anterior cingulate gyrus, and
he prefrontal and orbitofrontal cortices (Stahl, 2003).
A can be observed in seizures involving all or part
f this network (Biraben et al., 2001). Although direct
ctivation of the amygdala can elicit fear (Gloor et
l., 1982), it has also been suggested that acute alter-
tion of emotional behaviour in seizures might result
rom the transient desynchrony of emotion-regulation
etworks (Bartolomei et al., 2005). Whether the anxi-
ty observed in our patients reflected the spreading
f epileptic discharges within the brain structures

nvolved in the control of emotions, or a transient dis-
uption of this network in the context of repetitive tem-
oral lobe seizures, remains an open question. In any
ase, seizures likely triggered the anxiety symptoms
nd had to be treated in order to improve the latter.
everal authors have reported detailed analyses of
eizures where anxiety remained isolated (Wieser et
l., 1985; Spitz, 1991). IA is typically characterized
y a sudden onset, a short duration (i.e. <5 min-
tes), stereotyped symptoms, and partial alteration
f consciousness, with or without other psychologi-
al or autonomic features of temporal lobe seizures
Beyenburg et al., 2005). In contrast, anxiety episodes
f long duration, or those with intensity which is

nfluenced by external factors, are usually considered
nlikely to be seizure related. These clinical character-

stics did not apply to our two patients. The first part
f Patient 1’s episode was misleading, due to its dura-

ion and semiology (see table 1), and to the positive
nfluence of the nurses’ reassuring attitudes towards
he intensity of the symptoms. Similarly, Patient 2
emonstrated anxiety over several days, in association
ith other psychiatric symptoms highly influenced by
xternal factors.
mportantly, the erroneous determination that these
pileptic Disord, Vol. 17, No. 3, September 2015

ymptoms were of psychiatric origin was influenced
y the baseline psychiatric condition of both patients.
oth suffered from psychiatric comorbidities and
atient 2 had been hospitalized periodically because
f similar transient aggravation of anxiety symptoms.
he presence of psychiatric comorbidities increases
he risk of unfavourable surgical outcome, both in
Long-lasting anxiety in TLE

erms of seizure control and psychiatric status (Kanner,
013). Accordingly, epilepsy surgery was not initially
onsidered for Patient 2 due to her psychiatric insta-
ility and behavioural problems. However, it might
e speculated that most of her previous psychiatric
ecompensations were also related to long-lasting

ntralimbic seizure activity. As a matter of fact, no such
pisodes recurred after epilepsy surgery and the psy-
hiatric comorbidities improved. Earlier recognition of
he link between seizure activity and psychiatric symp-
oms might thus have led to earlier surgery.
he relationship between epilepsy and anxiety disor-
ers is complex; epileptic activity can mimic anxious
pisodes even when the psychiatric semiology is
rolonged and isolated. Management of psychiatric
pisodes among patients with epilepsy requires cau-
ious neurological investigation. �

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

isclosures.
one of the authors have any conflict of interest to disclose.

Legend for video sequence

First symptoms started at around 08:00 am with
sudden intense anxiety (the onset of videos is not
presented).
From 08:36 to 08:43, the patient was in tears, polyp-
noeic, and complained that symptoms were not
improving; she remained perfectly conscious, syn-
tonic, was able to be humorous, without any
neurological deficit.
At 08:47, she complained of diffuse cold sensations
and of increasing left-sided paresthesia.
At 08:50, she said that she was not able to control
anything; at 08:52, she experienced intense dizzi-
ness and vertigo; at 08:55, she felt light-headed and
nauseous.
At 8:58, she became dysarthric and presented slow
secondary generalization.

Keywords for research on
343

www.epilepticdisorders.com

Syndrome: focal non-idiopathic temporal (TLE)
Etiology: hippocampal sclerosis or atrophy
Phenomenology: panic attack
Localization: temporal lobe (right)

http://www.epilepticdisorders.com/
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TEST YOURSELF
EDUCATION

(1) What are the clinical characteristics that might help to distinguish between ictal anxiety and anxious
episodes such as panic attacks?

(2) Are there situations where criteria which are used to distinguish panic attacks from ictal anxiety might be
misleading?

Kanner AM. Do psychiatric comorbidities have a
negative impact on the course and treatment of
seizure disorders? Curr Opin Neurol 2013; 26(2): 208-
13.

Meltzer CC, Adelson PD, Brenner RP, et al. Planned ictal FDG
PET imaging for localization of extratemporal epileptic foci.
Epilepsia 2000; 41(2): 193-200.

Rheims S, Didelot A, Guenot M, Regis J, Ryvlin P.
Subcontinuous epileptiform activity after failed hip-
pocampal radiosurgery: subcontinuous epileptiform
activity after radiosurgery. Epilepsia 2011; 52(8): 1425-
9.

Sazgar M, Carlen PL, Wennberg R. Panic attack semiology in
right temporal lobe epilepsy. Epileptic Disord 2003; 5: 93-100.

Spitz MC. Panic disorder in seizure patients: a diagnostic pit-
fall. Epilepsia 1991; 32(1): 33-8.

Stahl SM. Brainstorms: symptoms and circuits, part 2: anxiety
disorders. J Clin Psychiatry 2003; 64(12): 1408-9.

Wieser HG, Hailemariam S, Regard M, Landis T. Unilateral
limbic epileptic status activity: stereo EEG, behavioral, and
cognitive data. Epilepsia 1985; 26(1): 19-29.
44

(3) What brain structures underlie ictal anxiety?

Note: Reading the manuscript provides an answer to all q
website, www.epilepticdisorders.com, under the section
Epileptic Disord, Vol. 17, No. 3, September 2015

uestions. Correct answers may be accessed on the
“The EpiCentre”.
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