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Abstract Background Gelastic seizures are extremely rare, short-lasting, unprovoked, and uncon-
trollable laughing attacks. We conducted this retrospective evaluation to determine
whether these symptoms, manifesting in different forms, such as cheerful laughter,
laughing, smiling, and sobbing had any value in terms of etiology or localization.
Methods A total of 31 patients who exhibited bouts of laughing or crying and who
were under follow-up between 2000 and 2019 at tertiary epilepsy centers were
included in the study. Laughing seizures were divided into three groups in terms of
semiology (i.e., laughter with mirth, laughter without mirth, and smile). Dacrystic
seizures were accompanied by some gelastic seizures and were divided into two groups
in terms of semiology (i.e., weeping loudly [motor and voice-sobbing] and crying).
Results Of the 27 patients with laughing seizures, 12 had seizures that manifested
with smiling, 7 had seizures that manifested with laughing and mirth, and 8 had
seizures that manifested with laughter without mirth. Dacrystic-gelastic seizures were
observed in four patients, among whom 2 patients had crying and laughter without
mirth and 2 patients had weeping loudly and laughter without mirth episodes.
Conclusion Gelastic and dacrystic seizures often suggest hypothalamic hamartomas,

Keywords in the literature. This rare ictal behavior can originate from different cortical locations
= Epilepsies, Partial and lesions of a different nature. However, we found that gelastic seizures with smiling
= Seizures were a more homogenous group with regard to location in the temporal lobe, which we
= Crying aimed to show by evaluating the patients included in this study.
received DOI https://doi.org/ © 2022. Academia Brasileira de Neurologia. All rights reserved.
January 11, 2022 10.1055/s-0042-1758755. This is an open access article published by Thieme under the terms of the
accepted after revision ISSN 0004-282X. Creative Commons Attribution 4.0 International License, permitting copying
April 21, 2022 and reproduction so long as the original work is given appropriate credit

(https://creativecommons.org/licenses/by/4.0/).
Thieme Revinter Publicagoes Ltda., Rua do Matoso 170, Rio de
Janeiro, R], CEP 20270-135, Brazil


https://orcid.org/0000-0001-6739-8605
https://orcid.org/0000-0002-0955-702X
https://orcid.org/0000-0003-3502-4785
https://orcid.org/0000-0003-1839-5971
https://orcid.org/0000-0002-1878-0696
https://orcid.org/0000-0002-2716-1985
https://orcid.org/0000-0001-7372-5430
https://orcid.org/0000-0002-9435-6037
mailto:aylinbd@uludag.edu.tr
https://doi.org/10.1055/s-0042-1758755
https://doi.org/10.1055/s-0042-1758755

Resumo

Palavras-chave
= Epilepsias Parciais
= Convulsoes

Gelastic and dacrystic seizures Demir et al.

Antecedentes Crises gelasticas sao ataques de riso extremamente raros, de curta
duracao, ndo provocados e incontroldveis. Realizamos esta avaliacao retrospectiva para
determinar se esses sintomas, manifestando-se de diferentes formas, como riso alegre,
riso, sorriso e solugo, tinham algum valor em termos de etiologia ou localizacao.
Métodos Foram incluidos no estudo 31 pacientes que apresentavam crises de riso ou
choro e que estavam em acompanhamento entre 2000 e 2019 em centros terciarios de
epilepsia. As crises de riso foram divididas em trés grupos em termos de semiologia (ou
seja, riso com alegria, riso sem alegria e sorriso). As crises dacristicas foram acompa-
nhadas por algumas crises gelasticas e foram divididas em dois grupos em termos de
semiologia (ou seja, choro alto [motor e solucar a voz] e choro).

Resultados Dos 27 pacientes com crises de riso, 12 tiveram crises que se manifesta-
ram com sorriso, 7 tiveram crises que se manifestaram com riso e alegria e 8 tiveram
crises que se manifestaram com riso sem alegria. Crises dacristico-gelasticas foram
observadas em quatro pacientes, sendo 2 pacientes com choro e riso sem alegria e 2
pacientes com choro alto e riso sem alegria.

Conclusao Crises geldsticas e dacristicas frequentemente sugerem hamartomas
hipotaldamicos, na literatura. Este comportamento ictal raro pode ter origem em
diferentes localizacGes corticais e lesoes de natureza diversa. No entanto, verificamos
que as crises gelasticas com sorriso foram um grupo mais homogéneo quanto a
localizacdo no lobo temporal, o que buscamos evidenciar avaliando os pacientes

» Choro incluidos neste estudo.

INTRODUCTION

Gelastic seizures are extremely rare, short-lasting, unpro-
voked and uncontrollable laughing attacks.! Gelastic and
dacrystic seizures are classified as focal onset and nonmotor
emotional seizures according to the 2017 ILAE classifica-
tion.? Gelastic and dacrystic seizures may be isolated, but,
frequently, they are embedded in a seizure with a series of
symptomatology including automatisms.> Although gelastic
seizures do not originate from a certain anatomical region
according to recent studies, they can originate from the
temporal, parietal or frontal lobe or from hypothalamic
hamartomas originating primarily from the hypothalamus;
non-lesional cases have also been reported.># Laughing and
crying can manifest in different forms. We conducted this
retrospective evaluation to determine whether the different
manifestations of these symptoms, such as cheerful laughter,
laughing, smiling, and sobbing, had any value in terms of
etiology or location.

METHODS

The present study included 31 patients from the Department
of Neurology of the Epilepsy Centres of Bursa Uludag Uni-
versity Faculty of Medicine and the Department of Neurology
of the Istanbul Cerrahpasa University Faculty of Medicine
who exhibited bouts of laughing or crying and underwent
video electroencephalography (EEG) monitoring between
2000 and 2019. Both universities are tertiary centers that
employ epileptologists and are equipped with long-term
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video-EEG monitoring units. Ethical approval for this study
was received from the Bursa Uludag University Clinical Trials
Ethics Committee in accordance with the Declaration of
Helsinki (2011-KAEK-26/253).

The data were collected retrospectively by reviewing
video-EEG monitoring reports. Patients with any type of
laughing or crying semiology alone or combined with other
seizure symptoms and signs were included in the study.’
Laughing seizures were divided into three groups in terms of
semiology: laughter with mirth, laughter without mirth
(motor and voice), and smile (motor). Dacrystic seizures
were also divided into two groups in terms of semiology:
weeping loudly (motor and voice-sobbing) and crying (mo-
tor). Additional symptoms other than gelastic or dacrystic
semiology were also provided. Status of awareness was
noted if known.

The recordings were made with 32-channel, long-term
video-EEG devices. Electrodes were placed according to a 10-
to-20 montage system using collodion. Activities in the ictal
and interictal EEGs of the patients were classified anatomi-
cally. The activity in the interictal EEG was divided into two
groups: epileptiform and non-epileptiform. Non-epilepti-
form activities were focal, lateralized or generalized slowing
of the baseline activity. Interictal epileptiform activities and
ictal EEG findings were divided into five groups according to
the location and onset of ictal activity:

* Focal (limited to two adjacent electrodes)
* Regional (activity in more than two electrodes in one

hemisphere)
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» Generalized (generalized and simultaneous activities in
both hemispheres, for instance, originating from frontal
or temporal electrodes)

» Multifocal (independent focal/regional activities in both
hemispheres)

* No ictal activity or only artefacts

Data from cranial magnetic resonance imaging (MRI) and
positron emission tomography-computed tomography/mag-
netic resonance (PET-CT/MR) images were also included.
Patients who had been seizing despite two proper drugs at
the same time or consecutively were classified as resistant to
medical treatment.” The type of surgery and the outcome for
patients who underwent surgery were provided according to
the Engel outcome.®

RESULTS

A total of 212 seizures of 31 patients were observed in the
video-EEG room for 2 to 6 days, on average 4.3 days. Laughing
and dacrystic seizures were detected in 128 (60%) of these 31
patients. Eighteen male (58%) and 13 female (42%) patients
were included in the study. The mean age of the patients was
29 years (10-69). The right hand was dominantin 27 patients
and the left in 4 patients. The mean age of seizure onset was
3 years (1 month-30 years). All patients, except for one, were
resistant to treatment.

All 31 patients had episodes of laughing and 4 patients
had episodes of crying as well as laughing. When evaluated
with video-EEG monitoring, the mean duration of the seiz-
ures in 27 laughing patients was 103 seconds (78-141 sec-
onds), and the mean time in laughing seizures with crying
was 96 seconds (69-132 seconds) in 4 patients. The seizures
were reevaluated according to the rhythm of the day. Of the
128 seizures, 110 (86%) happened while the patient was
awake and 18 (14%) while they were asleep. In the interictal
EEG, 21 patients had epileptiform activities, 8 had non-
epileptiform activities and 2 had both. Considering the
anatomical distribution of interictal EEG findings, focal
activity (class 1) was observed in 17 patients, regional
activity (class 2) in 2 patients, generalized activity (class 3)
in 5 patients, and multifocal activity (class 4) in 7 patients
(=Table 1). Focal findings in 12 patients suggested temporal
lobe localization.

The ictal EEGs of four patients were inconclusive due to
artefacts (class 5). Focal activity (class 1) was observed in 16
patients, regional activity (class 2) in 5 patients, and gener-
alized activity (class 3) in 6 patients (=Table 1). The onset
suggested the temporal lobe in 15 patients and the frontal
lobe in 1 patient. In four patients with laughing/crying
attacks, the ictal onset suggested the temporal lobe in two
patients and the frontal lobe in one patient. A hypothesis
concerning the ictal onset zone was not possible in 12
patients.

Cranial MRI findings were found to be normal in 10
patients, whereas 3 patients had findings consistent with
cerebral atrophy, including 1 patient with unilateral hemi-
spheric localization. Hypothalamic hamartoma was ob-
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served in two patients and one patient had findings
consistent with unilateral dysplasia in the temporal cortex
concomitant with hypothalamic hamartoma. In 13 patients,
the MRI showed temporal localization. Cranial MRI revealed
mesial temporal sclerosis in eight patients, including left
mesial temporal sclerosis in three patients, right mesial
temporal sclerosis in four patients, and bilateral temporal
sclerosis in one patient. Considering extratemporal localiza-
tion, hemispheric encephalomalacia was observed in one
patient and frontal lesions were observed in another patient
(=Table 1). Positron emission tomography-computed
tomography/magnetic resonance imaging was performed
on 24 patients. While 4 of these patients were found to be
normal, 16 patients had focal hypometabolism, 4 patients
had bilateral or multifocal hypometabolism, and PET could
not be performed in 7 patients. (~Table 1). Fifteen patients
underwent surgery for epilepsy. Six patients had findings
consistent with hippocampal sclerosis. Hypothalamic
hamartomas were classified as class 2 according to classifi-
cation.” A stereoelectroencephalography (SEEG) exploration
was conducted on the patient revealing hypothalamic
hamartoma and focal cortical dysplasia, and all three
patients with hypothalamic hamartomas were resected
using a trans-Sylvian approach (patients 14, 17, and
25, =Table 1). A patient underwent functional hemispherec-
tomy (patient 12). In the postoperative period, 11 patients
experienced follow-up as Engel class  and 4 patients as Engel
class Il (~Table 2).

Features according to subgroups of gelastic seizures
Overall, 128 seizures were evaluated. Of the 27 patients, 12
had seizures that manifested with smiling, 7 had seizures
that manifested with laughing with mirth and 8 had seizures
that manifested with laughter without mirth. Both laughing
and crying episodes were observed in four patients, while
two patients had crying and laughter without mirth and two
patients had weeping loudly and laughter without mirth
episodes. Ten patients presented 38 seizures without addi-
tional symptoms (4 patients with laughter with mirth, 3 with
laughter without mirth, 1 smile, 1 weeping loudly/laughter
without mirth, and 1 crying/laughter without mirth). Addi-
tional ictal signs were observed in 14 seizures of 10 patients,
which evolved to bilateral tonic-clonic seizures following 1
laughter with mirth, 3 laughter without mirth and 5 smiles
(=Table 1). In four of the eight patients who exhibited
laughter with mirth, the MRI examination was normal,
and one had unilateral cerebral atrophy. Hypothalamic
hamartoma was observed in two patients. One patient had
diffuse encephalomalacia in the left hemisphere, and the
ictal EEG findings were limited to the frontal electrodes
(Patient 12). Magnetic resonance imaging examination was
normal in four patients who exhibited laughing without
mirth. One patient had a hypothalamic hamartoma. Frontal
cortical dysplasia (FCD) with frontal localization was ob-
served in one patient, and a temporal lobe lesion was present
in one. Twelve patients had seizures that manifested with
smiling. MRI examinations were normal in two of these
patients, and the other patients had epileptogenic lesions

Vol. 80 No. 12/2022 © 2022. Academia Brasileira de Neurologia. All rights reserved.



1207

Demir et al.

IC selzures

Gelastic and dacryst

(panupuod)

wsijoqejawodAy

pawioylad JoN |eJodway 34917 Aydone |eugatad asnyia | (1) Ananoeanemdieys €1-74 (1) sonem e3ay} 14 Y1 yadiw 3noyum 1ajybne 1z by [og/ | 61
pawoyiad JoN pawioyiad 30N [eWION (€) saqds [ejuoly-1g (€)saids [e3uodyig YHIW yum 1a3ybne 4! by [2L/4 | 8L
eise|dsAp
wsijogejawodAy |e213100 |esodwal by
ewojleweH |esodwiay 3ybry ewoliewey diwe|eyjodAy (€) A3anoe S1wyIAyt €4-74 (€) sanem e31ay] [RIUOLY-Ig Y yum 193ybne [ waAveEIN | 2L
wsijoqejawodAy () senem eyjop
| 9dA] SH Ie|nsul a7 SLIN 431 SIWYIAYIWRS €] ‘€d-/4 (L) anem ayids g]-/4 | ssauaseme paniasald ‘3jiws L Wby [2L/W | 9L
wsijoqejawodAy
a4 |edodway |eisaw 3ybry SLIN b1y (1) e3ay3 o1wyIAyYs 44-84 (1) vayi4-sanem dieys g4 | ssauaieme panlasaid ‘9w €L Wby /syl | sL
wsijogejawodAy (¥) Anannoe
ewlollewey |eJodwialiq ‘ojuolylg ewoyieweH diweleyjodAy (g) s1oey3le 9ABM MO|S PIZI[BIaUdD yiw yum 193ybne C Wby [sz/4 | vL
wsijogejawodAy alaydsiwey ()
pawiioylad JoN alaydsiway a1 49| 9y3 3e Aydony (1) wylkys Isey 4 Ids g1-c4‘anem dieys g4 yiw yum 193ybne 8l ua1log/n | €L
alaydsiway
Awojdalaydsiway 13| ay3 uteppejewojeydadud () | @inzias o1uopo1U0] |BIIR|Iq
|euonpung pawuoyiad JoN Juaydsiway asnyia (1) A31an0e anem-dieys g4 soyids [e20y13NW H4-€d-€4 ‘3w yum 193ybne 9 wALLIN | 2L
31N2z|3S JIUO|IDIUO] [elD3R|Iq
pawioylad JoN paw.oylad JoN |ewIoN (€) wylAyd 3sey |euolylg () anem ay1ds pazijesauan ‘Yiw yum 1aybnet | syjuow p| ua1/oL/W | L1
(1) SS9UIIBME JO X DB|
pawioylad JoN pawoylad JoN |ewIoN (g) s1epay AJIAI30R 9ABM MO[S | 4 197 ‘Y3diw Inoypm J93ybne 4 wbry [zzlw | oL
SSIUAIBME JO 3)De|
pawioylad JoN pawioylad JoN SLIN b1y (1) 9ds g4 (1) ads g4 ‘Y3diw Inoym J93ybne €C Wby /ev/in 6
uoisnyiadodAy
1INa |esodwiay 3ybry Jowny [ejodway 3ybry (€) anem dieys ] 4 |edoyig (1) anem dieys 74-1d4 SWSIJeLWOINE ‘IS 9L Wby [yz/n 8
wsijoqejawodAy (€) (€) snooy swisijewojne
1 9dA3 SH [esodwiay 3491 SLN 127 | ey3 dwyIhys | O-GL-€1-/4 |esa1e)ig 84 —zd4/€1-4 ‘ssaualeme Jo xde| ‘3JIWS ST by syl | £
wsijogejawodAy 21nz19s
pawioyiad Jo0N [esodwiay |esaze)g SLA [es23e|ig (€) sovids €174/84-20d (€) snd0j 14 esdje|ig | D1UOPI-DIUOY [eIDIR|Iq “D)ILLIS Yauow | 461y [16/4 9
wisijogelawodAy (1) Annoe (€) vauid
pawiioylad JoN |esodway 3ybry SLIN ybry 23243 dIWYIAYI {1-84 |ela3e|iq ‘anem dieys g4 SWwISIjeWwolny ‘d[Iws 8¢ Wby [1s/4 [+
SIS013|2s ws|joqejawodAy () sanem
jedwe>oddiy |edodway a1 Aydouyy |esodwa) 147 1ds a1aydsiway 3497 (z) anem dieys €4-€4-€1 183} ‘9IS 9 Wby lez/n v
wsijogejawodAy (€) e1a
pawuoyiad JoN |edodwajojuoly Jybry |ewioN S1wylAys LO-€d ‘Z4-14d4 (L) sonem dieys zd4 ‘g4 | ssaualeme paniasaid ‘9jiws l b1y [ev/n <
ws|joqejawodAy eise|dsAp (z) sanem dieys snwbeisAu
eise|dsAp |e213100 |e3aried 3ybry 221310 |esjuadald 3ybry (G) spepy €d-€D-€1 PUe pd-pD-vL ‘Yraw noypm 1aaybnet | syjuow by fezld | ¢
ssaualeme panlasald
pawiioyiad JoN pawiojiad J0N [ewION (1) aids [equoyy 1y (1)buimos g1-g4 Y ypm 1ayybner 9L b6r4/69/W L
(s1eap)
19suQ
(ssepp n33) (ssep n33) aInzids | 9dueulwoq pueH
Abojoyjed-A13b1ns AN[1D-13d RN DEEN:8]] D33 [e32133U| Abojorwas jo aby [aby/[13puan

syoe13e D13SAIDBP puR $3INzZIds J13se|9b ym sjualied Jo sainjesy |elauan | a|qel

Vol. 80 No. 12/2022 © 2022. Academia Brasileira de Neurologia. All rights reserved.

Arquivos de Neuro-Psiquiatria



Demir et al.

IC seizures

1208 Gelastic and dacryst

's1s0432s |eJodway [eisaw ‘S ‘sisolaps [edwedoddiy ‘SH (A3AIDE BB DIWYIAYL JUSIWLIDIUL [BIUOLY VY4 ‘Blse|dsAp |ed1310D |B204 ‘gD ‘siowny [elj@yidsoinau dasejdoAiquiasAp ‘1 ING :SUOIRIASIGqY

Jowiny Y
ewol|boipuapobiio pawuoyiad JoN |enpisal |etodway 3ybry (L) sanem dieys 1-84 (L) sonem dieys 41-84 noym 1a3ybne -buikin 0¢ Wby gz/4 | L€
ssaualeme panlasald
‘Y3diw Inoypm J93ybne
pawioyad JoN |eWION |ewIioN (L) soyids |eyuody 1497 (1) soyds [ejuody 34917 pue Ajpnoj buidaam 6 by [gL/4 | o€
2.Inz19s
(s) 51U0|21U0] [EJ33e|Iq ‘YW
pawioylad JoN |eWION Aydouie |ed1310) S1OBJIHY () e3943 3SNYIQ noym 1a3ybnet -buikin 9L Wby [ez/4 | 62
wsjjoqejawodAy SIN (1) (1) A3anoe yadiw 3noyum 1a3ybne
pawiioylad JoN |esodway 3ybry b1y anem dieys g4 anem dieys 41-84 pue Ajpnoj buidaam zL ybny/g9/n | 8¢
(¥) )
SIABM B[P JIWYIAYIwas (¥) A3Ar3oe dnem
pauwioyad JoN pawioyiad JoN |ewIoN 7ZD-14 ‘u1anied oiuo) ids 3|di3nw [edoy3 Ny | ssauaieme panlasaid Opus syjuow 9 wbry Joz/ln | Lz
wsijoqejawodAy (2) sanem
| 9dA3 SH |edodwiay [eisaw 34917 S1IN 191 ey} JIwWyIAYl g1-€1-/4 | (L) Ananoe anemayids €1-74 ssaualemepanlasald ‘d|iws 0c Wby [pel4 | 9z
euwlo}iewey ws|joqejawodAy (1)
1192 uoibuen olodwaiq ‘ojuolg eLO}IeWeH djweleyjodAH A3iAa130e anem dieys 4]1-84 (7)Buimols asnyig yadiw 3noyum 1a3ybne 0€ Wby [Lv[4 | sz
uosnysadodAy
1INa |esodwiay 3ybry 13NQ [esodway ybry | (1) ssaemesyidiwyihys g4 | (1) Anaizoe snem axids 1-84 EIIN 1z wbny [zsld | vz
pawuoyiad JoN |ewloN jewltoN | (L)Ananoeanemayids €-74 (L) sanem e32y3 €1-/4 yiw Inoyym 1aybne SL Wby [z€/4 | €2
SS9UIIBME JO ) DB|
pawioyad JoN |EWION jewoN | (1) Anaioe anemadids €1-74 | (1) Anainoe anem ayids €1-74 ‘Y3diw 3noypm 193ybne 8 Wby [Le/4 | 2z
ws|joqejawodAy swis|jewolny
L-2dAL SH [esodwiay [esa3e|ig [ewsoN | (L) Ananoe anemaids €124 | (1)AnAioe anem ayids €1-/4 ‘YHiw yyum sa3ybne €L Wby fer/n | 1z
ws|joqejawodAy swis|jewoiny
eise|dsAQ |ed13i0) |ejodwiay 1437 eise|dsAp jesodway ybry | (1) Ananoe anemayids 1-84 | (L) Ananoe anem axids 71-84 SSIUIIBME JO 3De| ‘Il i3 b1y /8€/N | 0T
(s1eap)
19s5uQ
(ssepp n33) (ssep n33) ?Inz1ds | 9dueuiwoq pueH
Abojoyyed-A1abing WN/1D-13d I N33 |e1d| DEER[ARITEMT] Abojoiwas Jo aby [aby[1apuan

(panunuod) 1 ajqey

Vol. 80 No. 12/2022 © 2022. Academia Brasileira de Neurologia. All rights reserved.

Arquivos de Neuro-Psiquiatria



1209

Demir et al.

IC selzures

Gelastic and dacryst

*s1S049|2s [elodwiay [eisaw ‘SN ‘buibewi acueuosal di3aubew ‘Y sisolajas jedwedoddiy ‘SH ‘eise|dsAp |BD1310D |BD0) ‘@D ‘siowny [eljpylidaoinau di3sejdoAiquiasAp ‘] INQG :SUOIIRIAIIqQY

Yaiw

9qo| |esodws | ewol|boipuapobio Jowny [erodway ybry z-ssepP 1noyum 1a3ybne| -buikin ybu/gz/4 LE

9qo| |esodwa] SH SLA 191 L-sseD SsaualeMe ‘B|IWs Wby /pe/d 9

elwioyewey

snwejeyjodAH ewlolieweH J1weleyjodAH L-sse|D yiw noym 1aybne Wybny/ /4 (o4

3qo| |eJodwa] 13NG 13INQ |etodwsay 3ybry L-sseD aws wol/zs/d v
swisijewlolne

9qo| |esodwa | SH |[ew.IoN L-sse|D ‘yHiw yyum 1aybne Wbu/zy/In Lz
swis|jewojne

9qo| |elodwa] a4 eise|dsAp [etodway 3ybry Z-ssepD ‘SSQUAIBME ‘Q[IWS wbu/ge/N 0z

snwejeyjodAH ewolleweH ewollewey dlweleyjodAH L-sseD yiw yym 1ayybneq WII/vEIN /1l

9qo| |edodwa] SH SLIN M1 L-sse|D SSaualeme ‘9IS Wbu/zL/N 91

9qo| |esodwa] and SLIN 3461y L-sseD SsaualeMe ‘B|IWs bu/sy/IN Gl

snwejeyjodAH ewollewey ewojllewey dlweleyjodAH L-Sse|D yiw yym 133ybneq ybu/ge/4 L
alaydsiway Ha| ays 91Nz|3s 31U0|IDIU0)

9qo| |etodw?a3-2qo| |BJUOL ui eppejewojeydadu] Z-ssepD [B193B1q ‘YMIW Yy3m 193ybne U3/ LLIN zl

9qo| |etodwa] 13INa uolsa| [etodwiay a7 Z-ssepD SWISIJeWOINe ‘9IS wbu/yz/in 8
SWISIIeWOINe ‘SSaudleme

aqoj jelodwia | SH SIVRICY L-sse|D SIS 146L/8Y/N L

9qo| [eljodwa SH Aydoue jejodway 1497 L-ssepd SLETRSIINS bry/6z/IN 4
ssaualeme

9qo| [e3uOol eise|dsAp [e21310 eise|dsAp |e21310d |esjuadald 3ybry L-sse|D ‘yHiw yum 1a3ybne ybny/ee/4 z

uonedlyisse|d ddueujwop puey slaquinu

eale pajelradQ 110dai Abojoyied 1NN 1obu3 KAbojoiwas [ebe[1apuan juajed

sjuanied pajesado jo sainjes{ g ajqel

Vol. 80 No. 12/2022 © 2022. Academia Brasileira de Neurologia. All rights reserved.

Arquivos de Neuro-Psiquiatria



1210

Gelastic and dacrystic seizures Demir et al.

els AW :
s w "‘
i
< &
"~ B
~

,9 R R0 12

034.7,146 .8
HO1

o R

Figure 1 Patient 31: a) Crying-laughter without mirth, b) ictal EEG: F8-T4 sharp waves, c) cranial MRI, right temporal residual tumour.

within the temporal lobe. Nine of the patients underwent
temporal lobectomy for epilepsy (=Table 2). Milder seizures
persisted in three of these patients without any emotional
components (Patients 8, 20, and 31). Laughing was observed
in all patients who had seizures accompanied by crying.
While the collected data suggested the temporal lobe in two
of these patients and the ictal data suggested the temporal
lobe in one patient, it was not possible to predict the
localization with available data in the other patient
(=Table 1).

DISCUSSION

In 1971, Gascon and Lombroso stated that recurrent laughing
attacks could accompany an epileptic event, and they em-
phasized that gelastic epilepsy should be considered in
patients who have abnormal ictal or interictal EEG findings,
as well as stereotypic and repeating laughing attacks.’
Laughing attacks are quite rare, short-lasting, unprovoked,
and uncontrollable bouts of laughing.

The neural correlates of physiological laughing involve the
amygdala, thalamic/hypo and subthalamic areas, and the
dorsal/tegmental brainstem. A second voluntary system origi-
nates in the premotor/frontal opercular areas and leads through
the motor cortex and pyramidal tract to the ventral brainstem.
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These systems and the laughter response appear to be coordi-
nated by a laughter-coordinating center in the dorsal upper
pons. For the perception of humor, the right frontal cortex, the
medial ventral prefrontal cortex, the right and left posterior
(middle and inferior) temporal regions and possibly the cere-
bellum seem to be involved to varying degrees.®°® Gelastic
seizures can be observed as a result of frontal, temporal, limbic,
insular, and hypothalamic lesions, in addition to the spread of
ictal discharges that stem from the primary lesion to other
cortical areas that control laughing, regardless of the cause.'®
Although laughing seizures do not originate from a certain
anatomical region according to recent studies, they can start
from the temporal, parietal or frontal lobe, as well as from
hypothalamic hamartomas originating primarily from the hy-
pothalamus in children; even non-lesional cases have been
reported.>* lapadre et al. shared data from 30 pediatric patients
who had gelastic seizures without hypothalamic hamartoma.
Nineteen of these children did not have any lesions, whereas 11
children had lesions. It was asserted that the group without
lesions responded better to drug treatment. In the ictal EEG
examination of these patients, frontal or temporal localization
was noted in both groups.* However, cases with parietal focus
have also been reported in the literature."’

It seems that there is no single zone responsible for the
perception of humor and laughter, and, therefore, gelastic
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Figure 2 Patient 20: a) Smile, awareness and automatisms, b) ictal EEG: F8-T4 spike wave activity, c) cranial MRI, right temporal dysplasia.

seizures also seem to originate from widespread cortical
areas, probably a neural network involving the temporal and
frontal lobes. It was also claimed that the symptomatogenic
zone was not the hamartoma in a case of laughter observed
with hypothalamic hamartomas.? Here, we question which
neural circuits cause gelastic seizures and laughing during
seizures. According to the records of a group of patients with
hypothalamic hamartoma obtained from electrodes located
on both the hamartoma and cortical area, it was underlined
that from a topographic aspect, gelastic seizures were asso-
ciated with spread to the orbitofrontal areas, the cingulate
cortex and neighboring limbic structures. In seizures with
automatisms in which awareness is affected, the spread was
more towards the mesial temporal structures.'> From a
semiological point of view, gelastic seizures are classified
as emotional seizures. A case report of a patient with
frontoopercular dysplasia extending to the posterior insula
was evaluated by scalp and intracranial electrodes and
revealed no symptomatogenic zone for gelastic and dacrystic
behaviors. While the patient was rendered seizure-free by
resection and laser ablation of the dysplastic cortices, the
authors discussed that gelastic and dacrystic semiologies
represent ictal automatisms, and their expression results
from the interaction of cortical and subcortical networks.
They added that automatisms may be provoked by cortical-
subcortical loops involving the limbic pathways. However,

Arquivos de Neuro-Psiquiatria

the International League Against Epilepsy (ILAE) proposes
classifying these seizures as focal nonmotor-onset emotional
seizures.2 However, as in the literature and this case study, at
least in a group of these seizures, there are no emotions,
rather only motor behavior of laughing or crying. Therefore,
it is debatable from the nosological perspective whether
these phenomena represent emotions or automatisms.
Mirth is an important element of gelastic seizures. Classical-
ly, seizures are classified according to the presence or
absence of accompanying mirth. It is questionable whether
the existence of mirth indicates localization. Based on the
surgically treated cases, the neural correlates of laughter
without mirth or, in other words, the motor act of laughter
was supposed to be the anterior cingulate gyrus; on the other
hand, the basal temporal cortex may contribute to emotional
content.®'3 Electrical stimulation of the right anterior cin-
gulate gyrus elicited smiles and laughter but not mirth, and,
at low voltages, smiling was contralateral, indicating the role
of the anterior cingulate gyrus in the motor function of
laughter.' Patients who are conscious during laughing
attacks report no emotion or motivation for laughing.'%1>-18
In our case series, it was observed that the patients in whom
ictal activity spread to the frontal region (those with tempo-
ral lobe lesions) showed an expression of laughing. Only the
right-handed-dominant patients had mesial temporal scle-
rosis, one of which had the bilateral localization component
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but not the emotional component (~Table 1; ~Figure 1 a, b,
and c [patient 31]; =Figure 2 a, b, and ¢ [patient 20]), which
contributes to the above argument. However, in our study,
the origin of laughter with and without mirth showed
diverse localizations, but not all patients in our study were
evaluated and resected in terms of epilepsy surgery, making
a definite conclusion possible.

Molinuevo and Arroyo saw a total of 39 seizures in 5
patients. Twenty-nine of these had seizures accompanied by
smiling (74%), and other seizures were complex partial or
simple partial seizures without smiling.19 In our sample, we
found 60% (128/212) and this group is more homogenous
concerning localization. Cranial MRIs revealed lesions in the
temporal lobe in 10 of 12 patients, 9 of whom underwent
temporal lobectomy with a favorable outcome (~Table 2).
Although it is hard to propose a single symptomatogenic
zone for gelastic seizures, generally, we can speculate that
smiling seizures or their emotional contribution come from
the temporal lobes. The patients who exhibited laughing
accompanied by crying, which was less frequent than
the former groups, were included as the fourth group.
Patients with gelastic and coexisting dacrystic seizures had
lesions in different anatomical locations and of different
etiologies.

According to an extensive study, the prevalence of dacrys-
tic seizures was 0.1% among patients who underwent video-
EEG monitoring.%° It was noted that the seizures originated
from the frontal lobe in two of these five patients, and the
frontal lobe was suspected in the other two patients. In
another study of 11 patients with dacrystic seizures, there
was no conclusive data for lateralization Dacrystic seizures
have not been investigated in a high number of studies;
therefore, lateralization and localization values are
unknown.

In light of these data, it can be argued that in this series of
patients, the symptom that manifested as a smile mainly
originated from the temporal lobe structures. We may spec-
ulate that temporal lobes contribute to the emotional part of
a laugh and that no single zone can be defined as the major
symptomatogenic zone for this complex, high-order
behavior.
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