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ABSTRACT
This meta-analysis aimed to advance our knowledge about dacrystic epilepsy in children in the present time. PubMed
searches for peer-reviewed case reports and case series were conducted using the keywords “dacrystic epilepsy”,
“dacrystic seizures”, “crying epilepsy”, “ictal crying”, “crying seizures”. The databases were developed in accordance
with preferred reporting items for systematic reviews and meta-analyses (PRISMA) guidelines. The author collected
relevant information to characterise the study population including clinical outcome. Eleven studies out of 353 citations
between 1998 and 26 May 2021 met the inclusion criteria, including both single cases and series pertaining to dacrystic
epilepsy. Eight case reports and three case series were eligible for this meta-analysis and included twenty one cases.
The seizure patterns were dacrystic seizures alone in seven cases (33%), and a combination of dacrystic seizures and
gelastic seizures in fourteen cases (67%). Neuroimaging revealed structural abnormality in 95% cases. Hypothalamic
hamartoma was found in most of the cases (79%) with combined dacrystic seizures and gelastic seizures, whereas it
was found in one case (16%) with dacrystic seizures alone. The other underlying lesions in children with dacrystic
seizures alone were subependymal nodules and cortical hamartomas (17%), left mesial temporal sclerosis (33%), and
cortical dysplasia (17%). Regarding outcome, antiepileptic drugs alone achieved seizure freedom in four cases (22%)
only and others (78%) were difficult to treat cases excluding three cases where treatments were not mentioned. Six
cases underwent surgical intervention and two cases received ablative radiotherapy. Lesional dacrystic epilepsy is
predominant and pharmaco-resistant in children. However, antiepileptic drugs lead to achieving seizure remission in
few cases.
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INTRODUCTION
One of the expressions of an emotion is crying in a context
of sadness. This subjective feeling is unique of human
behaviour. In fact this emotional act is dependent partly
upon the cognitive appraisal of the emotional triggering
stimuli. In this regard, happiness begets laughter another
emotional expression of human behaviour. However,
happiness can be an emotional triggering stimulus of a
distinctive pattern of crying. Therefore, a hybridisation of
laughter and crying is existing as a distinctive pattern. 1
However, crying may be pathological and can be

expressed without subjective feeling and emotional
stimuli. This inappropriate emotional display cannot
voluntarily prevent from happening or stop once it has
occurred. Symptoms besides crying spell may present such
as lacrimation, grimacing, sobbing, sad facial expression,
or yelling.
Considering the disassociation between emotional
experience and expression it is very difficult to distinguish
the essence of pathological crying which is more or less
identical to the normal condition. In this regard, the
phenomena of laughing and crying are complex in the
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perspective
framework.2

of

neuroanatomical

and

functional

A unique clinical presentation of an epileptic seizure is
episodic crying with preserved consciousness. This is a
rare presentation of an epileptic seizure occurring with an
estimated frequency of 0.1% to 0.13% in patients admitted
for long-term video monitoring and rarely occurs as an
isolated clinical feature.3,4 The first description of crying
seizures dates back to 1906 when Zilgien described
''spasmodic crying'' in a patient who finally died of luetic
pachymeningitis.5 Dacrystic epilepsy was first named by
Offen and colleagues in 1976 in his case report of a 69 year
old male with crying seizures.6 Since then, dacrystic
seizures (DS) have been studied and reported infrequently
in children. In true sense, dacrystic episodes of crying
manifest without sadness. Some patients manifest both
gelastic episodes of mirthless laughter and dacrystic
episodes of crying without sadness.
Dacrystic epilepsy exists as a distinct subgroup of focal
emotional seizures category and share partly in global
burden of epilepsy.7 The symptom ‘‘crying’’ is nonspecific
and its stereotypical ictal nature can be difficult to
ascertain in many cases. Luciano et al suggests that
dacrystic epilepsy may be more common than reported in
the literature.8 Truely speaking there is hardly found any
study accumulating all the cases reported with dacrystic
epilepsy in children.
Considering challenges for meta‐analyses in small
populations and rare diseases the present study is designed
to advance our knowledge about dacrystic epilepsy in
children in the present time.
METHODS
The present study was designed as a meta-analysis to
characterise dacrystic epilepsy in children and to describe
the clinical presentation of DS in relationship to the
underlying aetiology. The study was done in the
department of paediatrics of Gauri Devi Institute of
Medical Sciences and Hospital, West Bengal, India.
Search strategy
A systematic search of the PubMed database was made in
order to identify all of the articles containing the words “
dacrystic epilepsy”, “dacrystic seizures”, “crying
epilepsy”, “ictal crying”, “crying seizures”. Language was
restricted to English. The search was conducted on 25 May
2021. A thorough manual review of case-reports and case
series was performed using cross-references from
identified original articles.
Selection criteria
Studies meeting the following criteria were considered for
inclusion: diagnosis of dacrystic epilepsy in the setting of
convincing clinical evidence; patients with DS only;

patients with a combination of gelastic seizures (GS) and
DS; and age at onset of seizures 18 years or less. We
included only case reports and case series retrieved in full
text. Considering the all inclusion criteria, letters to the
editor were also included. A two-stage study selection
process was used: all titles and abstracts were initially
screened for potential relevance, with full texts of the
potentially relevant references being screened
subsequently. The exclusion criteria were patients who do
not neatly fit into recognized dacrystic epilepsy and studies
that publish in other than English language.
Data extraction
The author independently performed the literature search
and screened all study titles and abstracts. From the
eligible articles, full-text versions were retrieved and
reviewed. Data were extracted and checked.
The author collected information to develop the study
population about group sizes, sex distribution, age at data
acquisition, age at epilepsy onset, duration of epilepsy,
antiepileptic drug usage and presumed aetiology, seizures
semiology, electroencephalography (EEG) and magnetic
resonance imaging (MRI) findings, treatment, and clinical
outcome in terms of seizure control.
Case report and case series databases were developed in
accordance with the preferred reporting items for
systematic reviews and meta-analyses (PRISMA)
guidelines.9
Descriptive statistics were used to demonstrate baseline
characteristics
of
the
patients
expressed
as
means±standard deviations. The online quick standard
deviation
and
variance
calculator
(https://www.socscistatistics.com) was used to analyse the
data. Categorical variables are expressed as numbers and
percentages.
RESULTS
Database searches through 26 May 2021 identified 353
citations with publication dates between 1998 and 26 May
2021, of which 109 duplicates removed, leaving 244
reports for screening. After screening, 38 articles were left
for eligibility assessment. We excluded 6 articles not in
English and two articles could not be retrieved. Finally 30
articles were left for eligibility assessment of which 11
articles met inclusion criteria in accordance with PRISMA
guidelines (Figure 1).9 The case reports were aggregated
quantitatively, rather than analysing them qualitatively.
These 11 articles reported a total of 21 cases. Out of 11
articles, 8 articles presented a single patient case report of
which 2 articles were letters to the editor fulfilling the
inclusion criteria, and 3 articles presented case series of
more than one patient. The median number of patients in
articles with ‘case series’ in the title was found to be four
(range 2–7). It was observed also that the chronology of

International Journal of Contemporary Pediatrics | November 2021 | Vol 8 | Issue 11 Page 1874

Raybarman C. Int J Contemp Pediatr. 2021 Nov;8(11):1873-1878

published case reports and case series from year to year
was not steady (Figure 2).3,4,10-18
The study population was comprised of 21 patients of
which DS alone cases were 7 (33%) and a combination of
DS and GS were 14 (67%) in number (Table 1). The mean
age was 6.25±6.59 years (range, 0.1-19 years) at data
acquisition. Categorically it was 8.2±7.79 years (range,
0.6-19 years) in DS alone group and 5.28±5.98 years
(range, 0.1-19 years) in combined DS and GS group. The
mean age of seizure onset was 3.2±3.26 years (range, 0.0210 years). Categorically it was 3.1±3.16 years (range, 0.49 years) in DS alone group and 3.25±3.43 years (range,
0.02-10 years) in combined DS and GS group.
The study population was 52.4% male (11 patients) and
47.6% female (10 patients). Categorically there was very
negligible variation in this proportion (Table 1).
The distribution of EEG results were depicted in the pie
chart (Figure 3d). EEG results were retrieved in all cases
of which abnormality was found in 67%. Categorically
19% of cases had right hemispheric focal epileptiform
discharges and 14% of cases had left hemispheric focal
epileptiform discharges. In contrast the EEG showed
bilateral hemispheric epileptiform discharges in 33% of
cases. Normal routine EEG was found in 34% of cases in
the setting of convincing clinical evidence of DS.
The basic findings of the study cohort including the
treatment outcome were depicted in Table 2. Brain
imaging (MRI or CT) was done in 95% of cases in which
structural abnormality was found in all cases (95%) except
one (5%). Only one case (4.76%) did not undergo
neuroimaging. The structural aetiology of the patients with
DS is shown categorically in the pie chart (Figure 3). The
accumulated data showed that most of the cases (60%)
were associated with hypothalamic hematomas (HH)
(Figure 3a). Categorically 79% of cases with a
combination of DS and GS were associated with HH
(Figure 3b). In contrast, 16% of cases of DS without GS

were associated with HH (Figure 3c).The other structural
abnormalities like bilateral temporoparietal gliosis (7%),
cortical dysplasia (7%), and acquired cerebellar atrophy
(7%) were equally distributed in cases with combined DS
and GS. Comparatively mesial temporal sclerosis (33%),
cortical dysplasia (17%), sub-ependymal nodule and
cortical hamartoma (17%) were found in cases with DS
alone. Normal neuroimaging was depicted in 17% cases
with DS alone.
Cumulatively 86% of patients received antiepileptic drugs
(AEDs) except for three cases (14%) where AED
treatment was not mentioned. Regarding outcome,
antiepileptic drugs alone achieved seizure freedom in four
cases (22%) and others (78%) were difficult to treat cases
excluding three cases where treatments were not
mentioned.
The dosage patterns to which patients were exposed daily
were mentioned only in two case reports. These were
vigabatrin (750 mg daily dosage) and oxcarbazepine (300
mg daily dosage). These two cases were responsive to
these AEDs together with the other two cases responsive
to AEDs where daily drug dosages were not mentioned in
the reports. A combination of levetiracetam and
lamotrigine and a combination of phenytoin,
levetiracetam, and folinic acid were used in the other two
cases respectively. Though small in proportion these
combined data of four cases demonstrated that patients
with DS exposed to AED appeared to have seizure
freedom in patients with DS.
Among 12 cases with HH 50% underwent surgical
intervention consisting of disconnective surgery for 4
cases, resective surgery for 1 case, and radiosurgery for 1
case. Two cases (17%) were mentioned for the surgical
candidates. One case was not designated as a surgical
candidate. In two cases with HH surgical treatment was not
mentioned. Two cases received ablative radiotherapy with
I125 of which one case underwent HH radiosurgery (Table
2).

Figure 1: Flow diagram of the study selection process.
Diagrammatic representation of study selection flow conducted according to the PRISMA statement
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Table 1: The demographic characteristics of study cohort.
Variables
Patients, N (%)
Male: female ratio (%)
Age at data acquisition in years (mean±SD)
Age of seizure onset in years (mean±SD)

All cases
21
11:10 (52.4:47.6)
6.25±6.59
3.2±3.26

DS alone cases
7 (33.33)
3:4 (42.8:57.2)
8.2±7.79*
3.1±3.16

DS+GS cases
14 (66.67)
8:6 (57.1:42.9)
5.28±5.98**
3.25±3.43***

*Age of data acquisition was not mentioned in 2 cases, so ages of seizure onset included here; **age of data acquisition was not mentioned
in 9 cases, so ages of seizure onset included here; ***age of seizure onset was not mentioned in one case, so age of data acquisition
included here
2020

2020
2010

2010

2000

2000

1990

1990

1980
C1 C3 C5 C7 C9 C11 C13 C15 C17 C19 C21

DS only
DS+GS

1980
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10C11C12C13C14

Figure 2: (a) Year wise chronology of all 21 reported cases published in 11 selected articles, and (b) category wise
chronology of all 21 reported cases published in 11 selected articles. There are two categories. In DS alone category
there are 7 cases and in combined DS and GS category there are 14 cases. DS: dacrystic seizure, GS: gelastic
seizure.
Normal
1, 5%
1, 5% 1, 5%

1, 7%
1, 7%

HH

2, 10%
1, 5%

HH
Cortical dysplasis
Cerebellar atrophy
Gliosis

1, 7%

MTS
SEN & Cortical
Hamartoma
Cortical dysplasis

2, 10%
12, 60%

11, 79%
Cerebellar atrophy

EEG

HH

Normal
1, 17% 1, 16%

Cortical dysplasis
7, 33%

1, 17%

1, 17%

2, 33%

7, 34%

R hemishere focal
discharges
L hemisphere focal
discharges
Bihemisphere discharges

MTS
SEN & Cotical
hamartoma

3, 14% 4, 19%

Figure 3: Distribution of findings of neuroimaging and EEG (a) distribution of neuroimaging findings in 20 cases.
Neuroimaging in one case was not mentioned, (b) distribution of neuroimaging findings in all 14 cases with
combination of DS and GS, (c) distribution of neuroimaging findings in 6 cases out of total 7 cases DS alone, and (d)
distribution of EEG findings in all 21 cases.
DS: dacrystic seizure, GS: gelastic seizure, EEG: electroencephalography

Table 2: Baseline findings of the study cohort.
Variables
Imaging-MRI or CT result, n=20 (%): normal
Abnormal*
Imaging not done (%)
Interictal EEG findings, n=21 (%): normal

Characteristics
1 (5.00)
19 (95.00)
1 (4.76)
7 (33.33)
Continued.
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Variables
Abnormal
Failed to retrieve
AED treatment, n=18 (%)
AED responsive
Difficult to seizure freedom
AED treatment not mentioned
HH (n=12)
Resection mentioned (%)
Surgical candidate (%)
Not surgical candidate (%)
Surgical treatment not mentioned (%)
Radiotherapy with I125 (%)*

Characteristics
15 (66.67)
0 (0)
4 (22.00)
14 (78.00)
3 (14.00)
6 (50)
2 (16.67)
1 (8.33)
2 (16.67)
2 (16.67)

*One case underwent radiosurgery included in resection mentioned

DISCUSSION
Under the umbrella of the focal onset seizure, DS is a focal
emotional seizure with crying which is one type of
epileptic 'aura'.19 DS is often underdiagnosed and is still
not well understood.10,15,20,21 It is worthy to mention here
that there was more than a four-year treatment gap in a DS
case because of unusual semiology mimicking crying
spells as the behaviour of a demanding child for which
child care professionals were reluctant and underestimated
crying as an ictal manifestation. No doubt DS is quite
uncommon and unfamiliar among professionals. These
significant barriers remain regarding access to diagnosis
for DS. Therefore, the likelihood to be misdiagnosed
values may be quite larger. In this context, the child care
experts should turn out to be alert to the characteristic
semiology of DS.
It is well evidenced in this meta-analysis that there are no
age thresholds in DS manifestation in children and
adolescence. Even in neonates, DS can occur. Considering
sex ratio there is a slight male predisposition and
categorically there are very negligible variations in sex
ratio.
The etiological differences were identified in the
comparison of clinical manifestations of DS. Despite
limitations, the accumulated data showed most of the cases
were associated with hypothalamic hamartomas when the
patients manifested a combination of DS and GS. In
contrast, when the patients manifested DS alone without
GS the underlying lesions were variegated. This metaanalysis demonstrated that lesional dacrystic epilepsy is
predominant among children and adolescence. No
structural brain lesion demonstrated in one case with
computed tomography dictating DS can also occur in
patients with normal brain imaging.17
The impact of epileptiform discharges in the EEG is
challenging for the diagnosis of epilepsy by itself.
However, they provide important circumstantial evidence
for the diagnosis of epilepsy in the appropriate clinical
setting. Considering the sensitivity of routine EEG is
around 50% for the initial EEG, a normal routine EEG

finding in this study is 34% of cases dictating expected
sensitivity.22 This result does not exclude a diagnosis of
dacrystic epilepsy in the setting of convincing clinical
evidence. Abnormal EEG finding is supportive for
epilepsy and consistent with the structural abnormalities in
most of the cases.
Considering the structural brain lesions most of the cases
in this meta-analysis are pharmaco-resistant. Only four out
of 18 patients in this meta-analysis achieve seizure
freedom with antiepileptic drugs.10.15,17,18 Though small in
proportion this result dictates that seizure freedom is
possible in DS cases with appropriate antiseizure
medications. However, cases with difficulty to treat with
antiepileptic drugs are predominant.
Accompanying of GS dictates the association of HH in DS
cases and consequently, DS becomes pharmaco-resistant
and needs surgical intervention. However, there is no
guaranteed improvement even after epilepsy surgery. Of
note, the HH surgery is responsive for gelastic seizures,
but crying seizures remain relatively stereotyped.
Being a meta-analysis study focusing on pediatric DS, the
author is constrained by the small sample size. In addition,
we were not able to include the current manuscripts
published in the non-English language. Thus, it is plausible
to suppose that some important pediatric case reports were
not included in our meta-analysis.
CONCLUSION
In conclusion, not all crying spells in children are benign;
some of them may be ictal crying (DS) which is treatable.
So, child care professionals should be aware of this.
Further large-scale studies and case reports may have
paramount importance to clarify the spectrum of DS in
children. Lesional dacrystic epilepsy is predominant and
pharmaco-resistant in children. However, antiepileptic
drugs lead to achieving seizure remission in few cases.
However, there are no guaranteed improvements even
after surgical intervention. Of note, the HH surgery is
responsive for gelastic seizures, but crying seizures remain
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relatively stereotyped. Though small in proportion, AEDs
lead to achieving seizure remission.
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