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Coexistence of two distinct
benign EEG variants
in the same subject
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ABSTRACT - Rhythmic temporal theta bursts of drowsiness (RTTD), also
known as “psychomotor variant”, and subclinical rhythmic EEG discharge
of adults (SREDA) are two EEG patterns of uncertain significance that occur
without any correlation with epilepsy. Each of these patterns has been
described to occur alone and in the literature there are no previous reports
of co-occurrence of the two distinct benign EEG variants in the same patient.
We describe the coexistence of RTTD and SREDA in EEG recordings from
the same subject. Although the coexistence of two distinct EEG variants in
the same patient is a rarity, these patterns are not so infrequently encoun-
tered when present alone and should thus be promptly recognised in order
to avoid misdiagnosis of epilepsy due to an over-interpretation of normal
sharp patterns.
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ness, subclinical rhythmic EEG discharge of adults (SREDA)

Rhythmic temporal theta bursts of
drowsiness (RTTD), also known as
“psychomotor variant” or rhythmic
midtemporal discharges, and sub-
clinical rhythmic EEG discharge of
adults (SREDA) are two EEG patterns
of uncertain significance or “benign
EEG variants” that occur with-
out any correlation with epilepsy
(Fisch, 1999; Mushtaq and Van Cott,
2005; Niedermeyer, 2005; Blume
et al, 2011). They are similar to
each other in that they resemble
epileptiform activity and are there-
fore likely to be misinterpreted as

true epileptiform patterns. As a
consequence, it is important to
properly recognise these variants
in order to avoid misdiagnosis
of epilepsy due to errors in EEG
interpretation.

Each of these patterns has been
described to occur alone and in
the literature there are no previous
reports of co-occurrence of the two
distinct benign EEG variants in the
same patient. Here, we describe the
coexistence of RTTD and SREDA
in EEG recordings from the same
subject.
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Case report and description
of EEG recordings

A 43-year-old woman was referred to our epilepsy cen-
tre for a diagnostic evaluation. Her medical history
was unremarkable and neurological examination was
normal. Some months before, she was referred to a
neurologist because of some episodes of excessive
daytime sleepiness occurring during a period of forced
sleep deprivation. A standard and sleep EEG record-
ing were performed and reported to be abnormal due
to the presence of epileptiform left fronto-temporal
discharges. Brain magnetic resonance imaging was
completely normal. Despite the history, a diagnosis
of probable epilepsy was made and an antiepileptic
treatment with levetiracetam started.

In our EEG laboratory, the patient underwent an EEG
recording which showed brief bursts of sharply con-
toured rhythmic and monomorphic waves at about
4-5 Hz, occurring prevalently in the left mid-anterior
temporal region, and sometimes independently over
contralateral homologous regions. These discharges
lasted only a few seconds (mean: 3-4 seconds)
(figure 1A and B), although sometimes in runs of longer
duration (figure 1C), and occurred mostly during
drowsiness without any variation in morphology,
frequency or spatial distribution. They were identified
as RTTD because they fulfilled the classic diagnos-
tic criteria for this EEG variant (Westmoreland and
Klass, 1990; Fisch, 1999; Mushtaq and Van Cott, 2005;
Niedermeyer, 2005; Blume et al., 2011). The same EEG
pattern was recorded also in two subsequent standard
and two sleep EEG recordings.

During a sleep EEG, in addition to RTTD, a completely
different pattern was observed. This pattern consisted
of an abrupt onset of monophasic, sharply-contoured
delta (2-3 Hz) waveforms, prevalent in amplitude over
parietal regions, which gradually evolved into a sus-
tained rhythmic sinusoidal theta pattern (5-6 Hz).
Amplitude was maximal from onset and remained
constant. The average duration of the discharges was
20 seconds. The onset of this pattern was abrupt with-
out postictal slowing or changes in EEG background
activity. During the sleep EEG recording, this pat-
tern occurred three times, twice during drowsiness
(figure 2A and B) and once following a K complex
with spindle (stage Il NREM sleep) (figure 2C). This
pattern, which had no evolution in frequency, mor-
phology or distribution, was identified as SREDA since
it fulfilled the classic diagnostic criteria for this pattern
(Westmoreland and Klass, 1990; Fisch, 1999; Mushtaq
and Van Cott et al., 2005; Niedermeyer, 2005; Blume
etal., 2011).

Since the subject never had a seizure or any other
episodes suggestive of an epileptic nature, and

because several EEG recordings never showed true
epileptiform abnormalities, the diagnosis of epilepsy
was reconsidered and questioned and levetiracetam
was discontinued. At the most recent clinical visit,
after 15 months follow-up, the woman reported that
her daytime sleepiness ameliorated after levetiracetam
withdrawal and normalisation of sleep-wake rhythm.
The EEG recording showed exactly the same features
as before.

Discussion

The co-occurrence of two normal EEG variants in the
same subject has not previously been described in the
literature. SREDA is a rare EEG pattern with a preva-
lence of 1 per 2500 recordings (Westmoreland and
Klass, 1981), whereas RTTD is a more common EEG
variant occurring in 0.1to 2% of selected normal adults
(Maulsby, 1979). Considering these epidemiological
data, the coexistence of two distinct pseudoepilepti-
form variants may be indeed considered a rarity. In
view of the fact that this appears to be the first
report of the co-occurrence of these two benign EEG
variants, the possibility of a causal association might be
considered. Using Laplacian montages, O'Brien et al.
(1998) demonstrated that the site of the SREDA
activity is maximal in the parietal region or parieto-
centrotemporal regions, whereas for non-SREDA
discharges, including RTTD, it is maximal in the
temporal or fronto-temporal regions. A subsequent
source localisation study performed in a single patient
(Zumsteg et al., 2006) revealed a posterior hemispheric
source localisation maximal in the parietal cortex
bilaterally, in large part overlying the anatomical dis-
tribution of the vascular watershed areas. On the other
hand, a magnetoencephalographic source modelling
study (Lin et al., 2003) indicated that the source of RTTD
activity is located in the fissural cortex of the posterior
inferior temporal region. As a consequence, is it rea-
sonable to hypothesize that in our subject SREDA and
RTTD originate from two different localised cortical
generators.

The reported case is interesting not only for its
EEG features, but also for its methodological impli-
cations concerning the reading and interpretation
of the EEG, and illustrates the serious problem of
over-interpretation of normal EEG patterns resulting
in misdiagnoses of seizures. Prior to our investiga-
tion, misinterpretation of an otherwise normal EEG
variant, despite the fact that the subject never had
a seizure, led to a diagnosis of probable epilepsy.
Diagnosing epilepsy without a consistent clinical
history was indeed a mistake, however, the lack
of recognition of a pseudoepileptiform benign EEG
pattern was also a serious mistake which led to a
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Figure 1. Examples of rhythmic temporal theta bursts of drowsiness lasting a few seconds (A and B) or occurring as runs of longer
duration (C).
Speed: 20 sec/page; sensitivity: 7 uV/mm; HFF: 50 Hz; TC: 0.3 sec.
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Figure 2. Subclinical rhythmic EEG discharge of adults occurring during drowsiness (A continuing into B) and stage || NREM sleep (C).
Note the absence of changes in ECG rhythm. Speed: 30 sec/page; sensitivity: 7 uV/mm; HFF: 50 Hz; TC: 0.3 sec.
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misdiagnosis of epilepsy and ineffective, expensive
and possibly harmful treatment. This case is therefore
an example of misdiagnosis of epilepsy due to errors
in EEG interpretation, a scenario often subsequently
encountered at specialist epilepsy referral centres.
Misdiagnosis of epilepsy, in particular, may occur
when the electroencephalographer reads the EEG
with the knowledge of the patient’s history, being
therefore influenced and even biased by this informa-
tion (so-called “history bias”), thus trying “too hard”
to find EEG abnormalities (Benbadis, 2007). In this
context, normal EEG patterns, such as those presented
by our subject, may be erroneously over-read as
true epileptiform discharges. To reduce the history
bias, a relatively blind approach to EEG interpretation
has been previously suggested and recommended;
EEG should be initially read blind with regards to
the patient’s history (Benbadis, 2007; Brigo, 2011a;
Brigo, 2011b) and the subsequent report interpreting
the EEG findings should take full account of the
history and context. Moreover, the EEG should be
read by an expert electroencephalographer who
is fully aware of the existence and EEG features of
benign pseudoepileptiform patterns. A misdiagnosis
of epilepsy may have serious clinical consequences;
an “abnormal” EEG is too often considered as an irre-
vocable sentence of epilepsy, leading to antiepileptic
treatment which is not only ineffective, but also
expensive and sometimes harmful for the patient.

In conclusion, although the coexistence of two dis-
tinct EEG variants in the same patient is a rarity, these
patterns are not so infrequently encountered when
presentalone and thus should promptly be recognised
in order to avoid misdiagnosis of epilepsy due to an
over-interpretation of normal sharp patterns.

Disclosure.
None of the authors has any conflict of interest to disclose.
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