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CASE REPORT / OLGU SUNUMU

A Rare Finding in Epilepsy: Ictal Singing and Spitting
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Abstract

Singing is an emotional musical vocalization, with several forms and styles in different cultures. Ictal singing in focal epilepsy is rare. It
is accepted as a complex automatism, with only few reported cases. We reported a case with complex automatisms that included ictal
singing and spitting, with an epileptogenic zone in the right temporal lobe. A 24-year-old right-handed man was referred for pharma-
coresistant epilepsy. Despite administering three anticonvulsant drugs in efficient doses, seizures occurred several times per month. The
seizures were characterized by staring for a few seconds, during which the patient stayed unresponsive. This was followed by spitting
and singing, the same song each time. The song was from a television-drama series that he had watched during his childhood and had
an emotional impact on him. Our patient sang the same song during every attack. The song was from a television series. The patient
had watched the series during his childhood and was emotionally influenced with it. Therefore, it might be the release of subconscious
emotions suppressed during childhood, which stimulated him to recall the song and sing it during the seizures.
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Epilepside Nadir Bir Bulgu: iktal Sarki Séyleme ve Tiikiirme
Oz

Sarki soylemek, farkli kilttrlerde gesitli bigimleri ve stilleri olan duygusal, miizikal seslendirme olarak tanimlanabilir. Fokal epilep-
silerde iktal donemde sarki sdylemek olduk¢a nadir gozlenir. Literatiirde az sayida vaka bildirilmistir. Bu eylem, kompleks bir oto-
matizma olarak kabul gormektedir. Bu yazimizda, sag temporal lobda epileptojenik bolge tespit edilmis olan iktal sarki séyleme ve
tikiirme davranisi gosteren bir olgu bildirmeyi amacladik. Olgumuz 24 yasinda ilaca direngli epilepsi tanisi ile epilepsi merkezimize
yonlendirilmis olan bir hasta; etkin stire ve dozlarda t¢ antikonviilsan ilag tedavisi altinda ayda birkag kere tekrar eden nébetler ile
bagvurdu. Nobetler, hastanin davranigsal ve motor donma gostermesi ile bagliyor; ardindan tiiktirme ve sarki séyleme gelisiyordu.
Hastamiz her atakta ayni sarkiyr soyliyordu. Hastanin her nébetinde soyledigi bu sarki, cocuklugunda izledigi ve tizerinde duygusal
bir etkisi olan bir televizyon dizisinden geliyordu. Bu durumu, cocuklugu sirasinda kendisini ¢cok etkilemis olan bu sarkinin nébetler
sirasinda serbestlenmesi olarak yorumladik.

Anahtar Kelimeler: Otomatizma, epilepsi, sarki sdylemek

Singing is an emotional musical vocalization, with
several forms and styles in different cultures. Ic-

tal singing in focal epilepsy is rare. It is accepted as
a complex automatism, with only few reported cases
[1-5]. Several studies have supported their justification
by using the neuronal networks of normal singing [6,
71; however, the mechanism underlying ictal singing
remains unclear.

We reported a case with complex automatisms that
included ictal singing and spitting, with an epilepto-
genic zone in the right temporal lobe.
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Case Presentation

A 24-year-old right-handed man was referred for
pharmacoresistant epilepsy. Despite administering
three anticonvulsant drugs in efficient doses (levetirac-
etam, carbamazepine, and valproic acid), seizures oc-
curred several times per month. The patient started ex-
periencing seizures at the age of 20 years, which were
characterized by a sequence of staring, singing of the
same song, and spitting, with no postictal confusion.
His neurological examination revealed no abnormal-
ity. Moreover, neither the patient nor his family mem-
bers revealed any remarkable story, and there was no
family history of seizures. He did not have any history
of musical experience or educational background.

Scalp video-electroencephalography (EEG) monitor-
ing revealed interictal sharp waves in the right tempo-
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Figure 2. Focal hypometabolism in the right medial temporal cortex at the ‘FDG-PET’ images

ral region. The patient underwent video-EEG recording
for 5 days, and two seizures were recorded after an-
ticonvulsant drug reduction. The seizures were char-
acterized by staring for a few seconds, during which
the patient stayed unresponsive. This was followed by
spitting and singing, the same song each time (Video
1). The song was from a television-drama series that he
had watched during his childhood and had an emo-
tional impact on him. Ictal EEG showed rhythmic the-
ta-wave activity on the T4 standard electrode.

Brain magnetic resonance imaging detected a sub-
cortically located hyperintense lesion in the superior
temporal gyrus of the right temporal lobe (Figure 1).
Fluorodeoxyglucose positron emission tomography
imaging revealed focal hypometabolism in the right
medial temporal cortex (Figure 2). As there was a hy-
pometabolism in the medial temporal cortex and the
lesion was located in the superior temporal gyrus, we
decided to perform lesionectomy. Before the surgery,
neuropsychological tests were performed, which re-
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vealed defects of the executive functions and non-
verbal memory, concordant with the nondominant
temporal lobe damage. Histopathology demonstrated
WHO Grade | ganglioglioma and cortical dysplasia
type llIb in the middle-inferior temporal gyrus.

After the surgery, his drugs were discontinued within
1 year, and he was seizure-free for 5 years without an
anticonvulsant treatment till the last follow-up.

Written informed consent was obtained from patient
who participated in this study.

Discussion

Automatisms are defined as coordinated and repeti-
tive motor activities. During automatisms, cognition is
impaired, and an amnestic period occurs [8]. A vari-
ety of automatisms with strong emotional components
have been described, including sudden changes in
facial expression seen with mimetic automatisms, un-
controllable laughter in gelastic seizures, and crying
in dacrystic seizures [9, 10]. Ictal singing can be ac-
cepted as a rare form of automatism with an emotional
connection. Although there is some knowledge about
the underlying neuronal networks of normal singing,
till date there is no information about the ictal singing
mechanisms.

The auditory-motor integration for singing relies on
the neural systems for vocalization. This auditory-vo-
cal system comprises auditory, motor, and premotor
regions in the dorsal stream as well as the cerebellum,
basal ganglia, and brainstem structures [11, 12]. These
also include the anterior insula, anterior cingulate
cortex (ACC), and intraparietal sulcus. The previous
studies on the neural correlation of vocalizations were
performed in nonhuman primates that revealed the
supplementary motor area (SMA)/pre-SMA and ACC to
be important for initiating voluntary vocalizations [11,
12]. The regions of the brain associated with singing
were thus introduced as the auditory-vocal network
that regulates both behavioral features of vocal control
in humans [13-15]. Looking at the subject in terms of
lateralization, nonsignificant ictal vocalization has no
lateralizing value, contrary to the meaningful speech
with lateralizing value to the nondominant hemi-
sphere [16].

Another question about the seizure semiology is
which mechanism underlies behind singing the same
song at each attack?

The underlying mechanisms of ictal automatisms are
not well described. It is hypothesized that the autom-
atisms may either be a reaction to an internal stimulus
or the release of behavior by the removal of an inhib-
itory control [17]. Epileptic seizures cause excitation
as well as the inhibition of neuronal activity, leading
to behavioral dysfunction [18]. Regarding singing, the
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wide variance of the involved areas suggests that the
mechanism of ictal singing is probably related to the
recruitment of music-specific neural networks involv-
ing different regions in both the hemispheres of the
brain, rather than the activation of a specific cortical
region.

Our patient sang the same song during every at-
tack. The song was from a television drama, which
was based on a tragic love story, where a young man
was compelled to marry his brother’s widow because
of the local village tradition, although he was in love
with another girl. The patient had watched the series
during his childhood and was emotionally influenced
by it. Therefore, it might be the release of subconscious
emotions suppressed during childhood, which stimu-
lated him to recall the song and sing it during the sei-
zures. Seizure semiology is usually discussed from a
mechanistic point of view, considering every case to
be similar, disregarding the personal history and dif-
ferences of the patients. However, certain behaviors
during the seizures may be interpreted from a different
perspective, including the psychological background
of each patient.

To conclude, singing during a seizure is a rare ic-
tal phenomenon related to music-specific networks,
which may be a reflection of a specific content associ-
ated with personal memories.

You can reach the video of this article at https://doi.
org/10.5152/cjm.2020.20001.
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