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Purpose: Hyperventilation (HV) in children can lead to HV-induced high-amplitude rhythmic slowing (HIHARS)
on the EEG (electroencephalogram) which is sometimes associated with altered awareness (AA) and concomi-
tant semiological features. Our aims were to determine the frequency of HIHARS in children, to assess if the as-
sociated semiological features were temporally related to HV, and to evaluate if specific semiological features can
differentiate HIHARS with AA from absence seizures.
Methods: Consecutive children with suspected new onset seizure(s) underwent HV and awareness testing during
video-EEG acquisition. Hyperventilation-induced high-amplitude rhythmic slowing was defined as 2.5- to 5-Hz
generalized rhythmic slowing with amplitude >100 pv lasting for >3 s. The associated semiological features were
compared between the group of children with HIHARS and AA, an age- and gender-matched control group with-
out HIHARS, and in children who experienced absence seizures during HV.
Results: One hundred sixteen children with a mean age of 9.8 years were included. Hyperventilation-induced
high-amplitude rhythmic slowing occurred in 39 children (33.6%) with AA documented in 30 (76.9%). The prob-
ability of developing AA during HIHARS was significantly and positively correlated with the HIHARS duration.
The frequencies of HIHARS were not significantly different between children diagnosed with seizure(s) and
those with nonepileptic spells. Hyperventilation cessation and staring did not occur in any child of the control
group. Fidgeting and yawning were significantly more common in the group with HIHARS with AA while staring
and blinking were significantly more frequent in the group of children with absence seizures.
Conclusions: We ascertained that HIHARS with AA is a relatively common occurrence in children and most likely
represents an age-related nonepileptic phenomenon. When associated with fidgeting or yawning, it can help dif-
ferentiate this phenomenon from absence seizures. However, recording the concomitant presence of generalized
spike wave discharges on the EEG remains essential to confirm the diagnosis of absence seizures.

© 2019 Elsevier Inc. All rights reserved.

1. Introduction

spike and wave discharges [1,2]. The characteristic physiologic EEG re-
sponse to HV consists of bilateral generalized synchronous slowing

Hyperventilation (HV) is an activation procedure routinely per-
formed, except when specifically contraindicated, on cooperative
children and adults during the acquisition of EEGs (electroencephalo-
grams). The purpose of this procedure is to enhance abnormalities
such as focal slowing, to activate generalized spike and wave discharges,
or to induce absence seizures typically associated with 3-Hz generalized
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that tends to be more prominent with vigorous effort, in individuals
with low blood sugar, and in children [1,3,4].

The EEG changes associated with HV can vary widely in children,
from virtually no appreciable alteration in the background frequencies
or amplitudes to HV-induced high-amplitude rhythmic slowing
(HIHARS) with the latter sometimes associated with altered awareness
(AA) and unresponsiveness. Based on the suggestion that seizure classi-
fication and diagnosis should be based exclusively on semiological fea-
tures [5] and since AA is one of the cardinal manifestations of seizures,
one would likely consider HIHARS with AA as epileptic. However, this
phenomenon that was first described in 1939 [6] is believed to
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represent a normal physiological response to HV by some investigators
[7,8] consistent with the importance of electroclinical correlation for the
diagnosis and classification of seizures [9]. This EEG finding was most
frequently recorded in school-aged children between the ages of 5
and 15 years. For instance, it was reported to occur in 7 children with
age ranging between 5 and 11 years in one study [10] and in 12 children
aged 6.5 to 14.6 years in another [7]. In addition, it is well-documented
that the effect of HV is most pronounced in children aged 8 to 12 years,
although the reason and mechanism of this age-related EEG feature are
not well-elucidated [11,12]. This phenomenon may be associated, in ad-
dition to AA, with a number of concomitant semiological features in-
cluding fidgeting, blinking, and automatisms [8].

This prospective video-EEG study had three principal aims. The first
was to determine the frequency of HIHARS with and without associated
AA in a consecutive cohort of children. The second was to evaluate if the
semiological features associated with HIHARS were specifically and
temporally related to the occurrence of HIHARS or whether they oc-
curred during HV independently from HIHARS. The third was to com-
pare the semiological features of HIHARS with AA to those seen during
typical absence seizures in children diagnosed with childhood absence
epilepsy and to evaluate whether specific semiological manifestations
would distinguish between those two conditions.

2. Materials and methods
2.1. Participants

Consecutive children identified for this study were enrolled in an on-
going prospective trial on children and adults with suspected newly di-
agnosed epilepsy. This is a centralized study conducted at the American
University of Beirut Medical Center (AUBMC) in association with the
Lebanese Chapter of the International League Against Epilepsy. Adult
and pediatric neurologists from across Lebanon are referring patients
with suspected newly diagnosed seizure/epilepsy to the AUBMC
where a full history including a detailed description of the spells is
taken by an epileptologist and physical/neurological examinations are
performed. The workup on each patient includes a 3-h sleep-deprived
video-EEG recording interpreted by two experienced electroencepha-
lographers along with an epilepsy protocol brain MRI (magnetic reso-
nance imaging) interpreted by a neuroradiologist blinded to the
patient's history. Based on the clinical history and workup, children
were diagnosed with new onset seizure(s) or nonepileptic paroxysmal
spells.

Consecutive cooperative, developmentally healthy children, aged
between 5 and 15 years and who underwent 3 to 5 min of HV during
the 3-h video-EEG recording were included in this study. Patients diag-
nosed with absence seizures and those who experienced psychogenic
nonepileptic spells were excluded. The EEGs were recorded on digital
Nicolet machines (Natus® Neurodiagnostics) with silver/silver chloride
electrodes placed according to the International 10-20 system.

2.2. Hyperventilation procedure

During EEG acquisition, a specific protocol for the performance of HV
and for testing awareness was applied for all children. Prior to the start
of HV, a physician who remained at the bedside explained the proce-
dure to the child and demonstrated the rate and depth of HV effort.
The child was then asked to hyperventilate continuously with eyes
closed in the supine position for a duration of 3-5 min with a respiratory
rate of approximately 30 breaths/min and two- to three-fold increase in
expiratory volume/min [13]. This activation procedure was performed
once during the EEG acquisition.

A referential montage to ipsilateral ear derivation was used during
HV, and the physician at the bedside assessed the EEG for the appear-
ance of HIHARS defined according to criteria similar to those used in
previous studies [7,8,14]:

1) High amplitude (>100 pv measured from the frontopolar to ipsilat-
eral ear channel)

2) 2.5-to 5-Hz generalized rhythmic slowing that lasted for 3 s or more
without embedded spikes.

Testing of awareness was performed by the physician present at the
bedside. As soon as high-amplitude 2.5- to 5-Hz generalized rhythmic
slowing was identified, the physician started asking the child to follow
a simple command (e.g., raise your right arm) or to state the number
that follows the one given by the physician. This testing was repeated
until the high-amplitude rhythmic slowing disappeared.

The level of awareness was also assessed at baseline and following
HV using a similar approach.

All EEGs were videotaped with two cameras, with one focused over
the face area and the other taking a whole body view.

2.3. Data collection

Following the testing and acquisition of the video-EEG, the record
was reviewed, and the following variables were collected:

1. The occurrence of HIHARS with or without associated AA;

2. The number of HIHARS episodes in each child, their durations, and
amplitudes; and

3. Semiological features associated with HIHARS, specifically the pres-
ence or absence of AA, blinking, oral automatisms, smiling, manual
automatisms, pedal automatisms, fidgeting, grimacing, yawning,
staring, and HV cessation [8].

In order to evaluate whether those semiological manifestations were
specifically and temporally related to HIHARS, the videos of a control
group of children from the same cohort but without HIHARS were
reviewed during HV for the presence or absence of those same semio-
logical features.

To assess if certain semiological features would allow to differentiate
HIHARS with AA from typical absence seizures, the video-EEGs of a co-
hort of age- and gender-matched children diagnosed with childhood
absence epilepsy and who experienced absence seizures during HV
were evaluated for the presence or absence of the same semiological
features during the 3-Hz spike and wave discharges.

2.4. Ethical approval

This study was approved by the Institutional Review Board of the
AUBMC, and all children enrolled in this study had an informed consent
signed by one of their parents.

2.5. Analysis

For continuous variables, descriptive statistics including median, in-
terquartile range (IQR), and frequencies with percentages were calcu-
lated. The frequencies of HIHARS were compared between those with
epileptic seizures and those with nonepileptic spells.

Age and gender were compared between children who experienced
HIHARS to those who did not. For children who developed HIHARS, gen-
der, age, and duration of HIHARS were compared between those who
experienced AA to those who did not.

A logistic regression analysis was used to assess for the probability of
experiencing AA as a function of the duration of HIHARS.

To evaluate whether specific semiological features differentiated be-
tween children with HIHARS associated with AA, children with HV-in-
duced absence seizures, and children without HIHARS, a discriminant
analysis was used with the 10 semiological features as independent var-
iables and the control group, group with HIHARS and AA, and group
with absence seizures as the dependent variables. In addition, the fre-
quencies of these 10 semiological features were compared between



W. Nasreddine et al. / Epilepsy & Behavior 103 (2020) 106510 3

children who experienced HIHARS with AA and those with absence sei-
zures. In this case, Bonferroni correction was applied for multiple com-
parisons, and the significant P values were set at <0.005. Statistical
analyses were performed using the chi-square test (or the exact Fisher
test when appropriate) for categorical variables and the Student
Mann-Whitney test for continuous variables.

3. Results

Of the 165 consecutive children evaluated, 49 were excluded for the
following reasons: 14 had a history of absence seizures, 28 were nonco-
operative, and 4 experienced psychogenic nonepileptic spells during
HV. For the remaining three, HV was contraindicated because of a
brain tumor in one, intracranial bleed in another, and suspected
Moyamoya disease in the last child. The median age of the remaining
116 children (M/F = 64/52) was 9.8 years (IQR: 7.4-11.4 years).

3.1. Frequency and characteristics of HIHARS

Hyperventilation-induced high-amplitude rhythmic slowing was
identified in 39/116 children (33.6%) with a median number of four ep-
isodes per child during HV (IQR: 2-8) and a median duration of 6 s (IQR:
4-10 s). On the EEG, HIHARS was characterized by the abrupt appear-
ance of high-amplitude delta activity that exhibited variability in ampli-
tude but remained stable in frequency. This activity was frontally
predominant, became more widespread as the activity progressed,
and ended with a more restricted field maintaining a frontal amplitude
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predominance (Fig. 1). The median amplitude of the HIHARS episodes
was 150 pv (IQR: 130-200 ) on a referential montage to ipsilateral ear.

The age of children who developed HIHARS (median: 9.5, IQR: 7.8-
10.5 years) was not significantly different from those who did not
(10.1 years, IQR: 7.3-12.5 years, P = 0.21). The gender ratio showed
that boys were more frequently represented in the group of children
who developed HIHARS (66.7%) compared to the group who did not
(47.2%, P = 0.04).

3.2. HIHARS and seizures

Of the 116 children included in this study, 92 were diagnosed with
new onset seizure(s) (39 with a single unprovoked seizure) and 24
with nonepileptic spells.

Forty (75.5%) of the 53 children who experienced more than 1 sei-
zure before presentation were diagnosed with a focal epilepsy and 7
(13.2%) with a generalized epilepsy. Of the remaining 6 (11.3%), four
were diagnosed with a reflex epilepsy, and two are still unclassified.

The diagnoses of the 24 children with nonepileptic spells consisted
of syncope (n = 13), behavioral spells (n = 5), headache (n = 4), tics
(n=1), and sleep myoclonus (n = 1).

The occurrence of HIHARS was not significantly different between
children with seizure(s) (30/92, 32.6%) compared to those with
nonepileptic spells (9/24, 37.5%) (P = 0.7). In addition, after a median
follow-up of 5.3 years (IQR: 3-7 years), none of the nine patients with
HIHARS and diagnosed with nonepileptic spells on presentation experi-
enced an epileptic seizure.

7%
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Fig. 1. EEG recording during HV showing an example of HIHARS lasting for 8 s with amplitude maps at three different times showing the change in topographic distributions.
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3.3. Altered awareness in HIHARS

Altered awareness occurred in 30 of the 39 children (76.9%) who ex-
perienced HIHARS with a median number of 3 episodes of HIHARS with
AA during HV (IQR: 2-6). In those children, 80% of the episodes of
HIHARS were associated with AA.

The median age of the 30 children was 9.5 years (IQR: 7-10.5 years),
which was not significantly different from that of the 9 children who de-
veloped HIHARS without associated AA (9.7 years, IQR: 8.5-10.3 years, P
= 0.6). In addition, there was no significant gender difference between
the two groups.

The duration of HIHARS episodes with AA (median = 8 s, IQR: 5-
10 s) was significantly longer compared to the episodes without associ-
ated AA (median: 4 s, IQR: 3-7 s; P < 0.0001). A logistic binary analysis
showed that when HIHARS lasted for 3 s, there was a 40% probability
that the child would experience AA; this probability increased to 80%
when the duration of the HIHARS reached 15 s.

3.4. Comparison of semiological features between children who experienced
HIHARS with AA, control group, and children with absence seizures

The presence or absence of the 10 semiological features (blinking,
oral automatisms, smiling, manual automatisms, pedal automatisms,
fidgeting, grimacing, yawning, HV cessation, and staring) was compared
between the 30 children who experienced HIHARS with AA, 30 age- and
gender-matched children from the initial cohort of 128 children who
did not experience HIHARS during HV, and 30 age- and gender-matched
children diagnosed with childhood absence epilepsy with recorded ab-
sence seizures during HV.

There was a significant difference amongst the three groups in the
percentages of children who experienced at least one of those 10 semi-
ological features. Whereas all children in the groups of HIHARS with AA
and absence seizures experienced one or more of those semiological
features, only 6/30 (20%) of children in the control group did so (P <
0.001). Children in the HIHARS with AA and those in the groups with ab-
sence seizures exhibited a median of three associated semiological fea-
tures with ranges of 1-6 in the groups with HIHARS and absence
seizure, compared to O (range 0-3) in the control group. The most com-
mon semiological features in children with HIHARS and AA were HV
cessation (93%), fidgeting (53%), manual automatisms (40.0%), and
oral automatisms (33%) (Fig. 2). In the group of children with absence
seizures, staring and HV cessation occurred in all children, followed by
blinking (47%) and oral automatisms (23%). In the control group, only
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smiling, yawning, fidgeting, and oral automatisms were seen, albeit
with substantially lower frequencies (Fig. 2).

As can be seen from Table 1, the frequencies of a number of semio-
logical features were significantly different between group with HIHARS
with AA and the group with absence seizure. Fidgeting and yawning
were significantly more frequent in the group with HIHARS and AA,
and were not seen in any child during an absence seizure. On the
other hand, blinking and staring were significantly more frequent in
the group of children with absence seizures (Table 1). At the onset of
the absence seizures, there was a behavioral arrest with eyes spontane-
ously opened and fixed or with a very slow horizontal roving motion. In
four children (13.3%), this was followed by brief and slow upward eye
deviation, and in 14 (46.7%), it was associated with blinking. In the 9
children with HIHARS and AA, staring was not associated with any eye
movements and was associated with blinking in only 1 child (11.1%).
The association of eye blinking with staring was not significantly differ-
ent between absence seizures and HIHARS with AA (P = 0.11, Fisher
exact test).

3.5. Discriminant analysis of semiological features between the three
groups of children

The discriminant analysis revealed two discriminant functions based
on the 10 semiological features that classified an event into one of the
three groups: group with HIHARS and AA, group with absence seizure,
or control group. In combination, the two discriminant functions signif-
icantly differentiated the three groups (L = 0.12, ¥*(20) = 368.3, p <
0.001) whereas the second differentiated between the group with
HIHARS with AA and group with absence seizure (L = 0.343, ¥*(9) =
88.3, P <0.001) (Fig. 3).

The structure matrix table showed that the absolute correlation be-
tween the 10 semiological features and function 1 was largest for HV
cessation (0.586). For function 2, the two largest values were staring
(—0.614) and fidgeting (0.491) with the former predicting absence sei-
zures and the latter HIHARS with AA. However, most of the semiological
features contributed to the second discriminant function indicating that
a large combination of those features is needed to differentiate between
HIHARS with AA and absence seizures.

Overall, this discriminant analysis correctly classified 30 of 30 chil-
dren in the group with absence seizure and control group whereas it
misclassified 6 children from the group with HIHARS (5 were classified
as absence seizures and one as belonging to the control group).

100.0% 100.0%

93.3%|

Fig. 2. Frequencies of the various semiological features in each of the three groups of children.
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Table 1
Semiological features in children with HIHARS and AA compared to children with re-
corded absence seizures.

HIHARS (%) Absence (%) P
Blinking 3(10.0%) 14 (46.7%) 0.0034
Oral automatisms 10 (33.3%) 7 (23.3%) >0.5
Smiling 9 (30.0%) 1(3.3%) 0.01
Manual automatisms 12 (40.0%) 3 (10.0%) 0.01
Pedal automatisms 3 (10.0%) 1(3.3%) >0.5
Fidgeting 16 (53.3%) 0 (0%) <0.0001
Grimacing 1(3.3%) 0 (0%) >0.5
Yawning 8 (26.7%) 0 (0%) 0.0046
HV cessation 28 (93.3%) 30 (100%) >0.5
Staring 9 (30.0%) 30 (100%) <0.0001

4. Discussion

This is the first study that prospectively evaluated the frequency of
HIHARS in a large consecutive cohort of children. We documented
that this phenomenon is relatively common as it occurred in 34% of chil-
dren 5 to 15 years old and was associated with AA in 77% of those chil-
dren. There is a paucity of data regarding the frequency of occurrence of
HIHARS in the pediatric population since most previous studies
consisted of retrospective analyses of a small number of children who
displayed this EEG finding [7,8].

In a previous study, a search of the EEG database of 6564 children at
a tertiary children's hospital only identified 12 children (0.18%) who ex-
perienced HIHARS with AA [8]. This substantial underestimation
stresses the importance of a systematic evaluation of children and ade-
quate testing during HV to detect the occurrence of this phenomenon.
This was actually acknowledged by the authors who stated: “We believe
that the incidence of HIHARS with altered awareness is affected by both
awareness of the phenomenon and the rigor of the technical testing of
awareness” [8]. Our results showed that there was a strong correlation
between the duration of HIHARS and the occurrence of AA. Whereas
AA was documented in 40% of HIHARS episodes lasting 3 s, a logistic bi-
nary analysis showed that this frequency increased to 80% with a
HIHARS duration of 15 s. However, it is likely that with more sophisti-
cated means of testing for AA during HIHARS such as reaction time or
continuous motor performance, the frequencies of AA would be greater
[15].

The earliest proposed mechanism to explain the generalized back-
ground EEG slowing during HV is the “hypoxia theory” [3] that sug-
gested that the slowing is due to cerebral ischemia secondary to
vasoconstriction triggered by systemic hypocapnia and respiratory
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Fig. 3. The two discriminant functions that differentiated between the three groups of
children using the semiological features as independent variables.

alkalosis [16]. A more recent study that evaluated 67 children with epi-
lepsy challenged this theory [17]. In this study, cerebral oxygenation
changes measured by near-infrared spectroscopy and end-tidal CO,
concentrations recorded by capnometer were monitored during HV.
The authors documented that the degree of EEG slowing did not corre-
late with cerebral oxygenation nor with CO, end-tidal concentration.
More specifically, at the end of HV, the EEG slowing abated relatively
quickly in some subjects while cerebral oxygenation and CO, end-tidal
concentration were still at low levels. Based on this finding, the authors
argue that cerebral ischemia does not account for the EEG slowing and
conjectured that the slowing is secondary to a subcortical disruption in-
duced by HV. Others have hypothesized that HV can cause a mesence-
phalic disturbance resulting in a temporary inhibition of the ascending
reticular pathways manifesting as slowing on the EEG [1].

The first description of HIHARS with AA was reported in 1977 in an
abstract entitled “Pseudoabsences” that described three children who
stopped breathing, stared, failed to obey simple commands, and occa-
sionally exhibited automatic movements such as yawning, swallowing,
and smiling concomitantly with HV-induced high-amplitude slowing
[18]. Although the authors considered these events to represent a phys-
iological, nonepileptic phenomenon, it was later suggested by some that
HIHARS with AA is epileptic in nature and represents absence seizures
without associated concomitant spikes [10,19].

Our data support the postulation reached by others that HIHARS as-
sociated with AA is an age-related, physiological, nonepileptic phenom-
enon [7,14,20]. This conclusion was reached by first documenting that
the frequencies of occurrence of this event were not different between
children diagnosed with new onset seizure(s) and those with
nonepileptic spells. Furthermore, none of the children diagnosed with
nonepileptic spells and who experienced HIHARS with AA developed
seizures despite a long follow-up period. Other published data support
that conclusion. In one study, 18 children aged 5 to 14 years who pre-
sented with a history suggestive of absence seizures were found to
have HIHARS with AA with an otherwise normal awake and sleep EEG
[20]. The symptoms spontaneously resolved in 11 out of the 13 children
who were evaluated after a mean follow-up of 20 months (range:
11 months to 4 years). The authors suggested that this phenomenon
should be labeled as “pseudoseizures caused by hyperventilation re-
sembling absence epilepsy”. Another study that assessed verbal recall
ability and motor response testing in 12 healthy nonepileptic children
with HIHARS and an otherwise normal EEG found that all children ex-
hibited impaired verbal recall and 8 of 12 failed to respond to repeated
auditory clicks. The authors concluded that responsiveness may be im-
paired during HIHARS in healthy nonepileptic children [7]. A more re-
cent study retrospectively evaluated the clinical outcome of children
with HIHARS. Of the nine children evaluated because of a history of ep-
isodes of “blank spells” only, the authors reported a spontaneous resolu-
tion of those symptoms in 6 after a mean follow-up of 18 months, and
none of those children developed seizures during that period [14].

We also demonstrated that the semiological manifestations associ-
ated with HIHARS were temporally related to the occurrence of high-
amplitude slowing on the EEG and that they were rarely seen during
HV independently from HIHARS. Actually, oral automatisms, smiling,
fidgeting, and yawning were the only semiological manifestations that
occurred in the control group during HV, all with frequencies of less
than 10%. The most distinguishing feature between the control group
and the HIHARS with AA was HV cessation, as the latter occurred in
93% of the group with HIHARS versus none in the control group. The se-
miological differentiation between HIHARS with AA and absence sei-
zure was, however, more difficult, and we agree with the observation
that “the disruption of responsiveness in the group with HIHARS is vir-
tually indistinguishable from the altered consciousness that occur dur-
ing absence seizure” [7]. In addition, HV cessation was not a
distinguishing characteristic as it occurred in the vast majority of chil-
dren of both groups. Some have suggested that the presence of autom-
atisms is a useful differentiating semiological feature as it was not seen
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in any child with HIHARS [7]. Our data do not support that conclusion
since oral, manual, and pedal automatisms were seen in both groups
of children, a result similar to that reported in another study that con-
cluded that automatisms are common and heterogeneous in HIHARS
and that their presence is of no diagnostic value when differentiating
between HIHARS and absence seizures [14]. Similarly, a study that com-
pared the semiological features associated with HIHARS and AA to those
seen in children with absence seizures found that oral and manual au-
tomatisms occurred in both groups of children [8]. In our study, the se-
miological features that were significantly different between the group
with HIHARS and AA and the group with absence seizures were the
presence of fidgeting or yawning which did not occur in any child in
the group with absence seizures while the occurrence of staring or
blinking was significantly less frequent in the group with HIHARS. In
the study of Lum et al., none of the children in the group with absence
seizures experienced fidgeting although yawning was rarely seen in
that group [8]. We confirmed and fine-tuned those results by
performing a discriminant analysis that revealed two discriminant func-
tions that significantly dissociated the three groups. Hyperventilation
cessation and staring had the highest canonical correlation coefficients
to discriminate between the three groups whereas staring and fidgeting
had the highest coefficients to discriminate between children in the
groups with absence seizures and HIHARS with the former predicting
absence seizures and the latter HIHARS. In addition to staring, we docu-
mented the presence of slow upward eye deviation in 13.3% of absence
seizures and in none of the children with HIHARS with AA. Those results
are consistent with the earliest description of absence seizures by Tissot
who stated in 1770, “... the young patient had frequently had very short
minor attacks which were recognized only by an instantaneous loss of
consciousness which stopped her speech, accompanied by a very slight
movement in the eyes.” [21]. In another study of 46 childhood absence
seizures, upward deviation of the eyes was observed in 6 (13%) [22].
Overall, the discriminant analysis was able to correctly classify all chil-
dren in the control group and group with absence seizure but
misclassified 6 of the 30 children (20%) in the group with HIHARS.
This indicates that it is not possible with absolute certainty to discrimi-
nate between absence seizures and HIHARS with AA based on clinical
features alone, a finding that is consistent with the argument that
electroclinical correlation and documentation of generalized spike and
wave discharges on the EEG remain essential to differentiate between
those two conditions [9]. It also demonstrates that despite the impor-
tance of semiology, it cannot be used in isolation to diagnose seizures
as suggested by some [5].

5. Conclusion

In conclusion, we ascertained that HIHARS with AA is a relatively
common occurrence in children and that the associated semiological
features are temporally related to the occurrence of high-amplitude
slowing on the EEG. In addition, we believe that it should be considered
a physiologic age-related nonepileptic phenomenon that does not re-
quire treatment. Overall, most of the semiological features associated
with HIHARS and AA overlap with those of absence seizures so that dif-
ferentiating those two conditions based on clinical signs in isolation is

impossible and requires an electroclinical correlation. Therefore, the
conventional dictum that absence seizures can be diagnosed in the
physician's office by documenting the occurrence of AA during HV
could lead to an erroneous conclusion, and recording the concomitant
presence of generalized spike wave discharges on the EEG remains es-
sential to confirm this diagnosis.
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