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Abstract
Absence status is the most common form of non-convulsive status epilepticus and is characterized
by confusion with varying degrees of memory loss and cognitive impairment. Patients and Method:
Three children were sent to neurological consultation due to behavioral alterations and a prolonged confused state; they were hospitalized and treated with sodium diphenylhydantoinate
(DPH) IV at a dose of 10 mg/Kg. Results: The duration of symptoms varied from 6 months to 10
days. All three patients presented with global mental alterations, showing slowness in response
and action. The electroencephalogram showed a pattern of slow, generalized stem and poly-stemwavelengths of 3 - 4 Hz, which were registered for one hour. After the DPH bolus, the attack spontaneously ended in the 3 patients and upon examination all three presented with amnesia of the
events occurring during the attack. In the follow-up, two of the patients did not experience further
episodes and they showed normal scholastic achievement. The third patient however, after suffering a 6-month status epilepticus, failed the school year and finished his elementary education
until the age of 15, experiencing similar difficulties with his secondary education. Discussion: Nonconvulsive status epilepticus is more difficult to diagnose mainly because the manifestations are
predominantly psychiatric and can be confused with other diseases or with an overdose of anticonvulsive drugs. A prolonged state of mental confusion, with no other explanation, should alert
the attending physician to take an electroencephalogram in order to confirm the diagnosis. In our
patients, DPH immediately controlled paroxysmal activity. We can therefore conclude that the
problem is not in the treatment, but rather in making the correct diagnosis.
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1. Introduction

Non-convulsive generalized status epilepticus (GNCSE) is defined as a state lasting more than 1 hour, characterized by acute onset of the confusional state with memory function defect to a varying degree [1] [2]. However,
Non-Convulsive Status Epilepticus (NCSE) was not clearly established as an entity until the introduction of the
EEG in the 1940s. In 1962 an international symposium subdivided SE into convulsive and non-convulsive [3],
the latter constituting about 14% - 25% of all SE cases [3]-[7].
Generalized non-convulsive status is known by various names: Spike-wave stupor, epileptic twilight state, petit mal status, and absence status. Absence NCSE will be defined as episodes in which a patient exhibits a prolonged “twilight” state or a cyclic waxing and waning of responsiveness [8], fluctuating confusion of varying
intensity, slowness in behavior and mentation and sometimes stupor (or coma), associated with bilateral myoclonia in one half of the patients [9]-[12]. The EEG exhibits generalized continuous or nearly continuous epileptiform activity in the form of bilaterally synchronous spike-wave discharges (SWDs) or more complex discharges during periods of reduced responsiveness. The neuronal network generating these seizures includes the
thalamic and neocortical populations [13]. NCSE is difficult to diagnose because it presents in protean ways and
lacks overt convulsive activity [14]. The definitive diagnosis is made with an EEG.
The objective of this study was to describe the clinical and electroencephalographic characteristics of long
generalized non-convulsive status epilepticus.

2. Patients and Method
Three children with a history of generalized tonic-clonic seizures controlled with diphenylhydantoinate between
1986 and 1988 were studied. In all of them the etiology of epilepsy was unknown, none had the Lennox Gastaud
syndrome and they had normal intellectual development. They were attending primary school with adequate
academic performance. Without precipitating factors they were sent to external consultation due to behavioral
alterations and a prolonged confused state, after having been seen by different specialists and having undergone
unsuccessful treatment modifications. Criteria for inclusion in the study were 1) one or more spells of GNCSE
observed by us, and 2) rapid return to near-normal behavior and mentation simultaneous with termination of
EEG epileptiformactivity.
Case 1: A seven-year-old boy, presenting with disorientation and attention-deficit problems at school. Description of status: patient showed confusion and slowness of responses, a catatonic-like state with markedly reduced motor activity; slow and ataxic gait often requiring assistance, he could carry out simple activities, such as
eating or washing. Spontaneous speech was non-fluent, with a long latency of response and perseveration. He
could intermittently respond to request or remember a brief phrase for 3 minutes, do simple calculations, name
objects, repeat a phrase, or attempt to copy a simple drawing. These acts (which often required repeated commands from the examiner) were generally carried out slowly and imperfectly. Neurologic examination findings
during the attack were normal. The average duration of status was over a period of six months.
Case 2: A ten-year-old girl presenting with confusion, non-fluent spontaneous speech, repetitive movements
with automatisms and slowness of responses, slowness in walking speed and changes in conduct over a period
of fifteen days.
Case 3: A twelve-year-old boy presenting with behavioral slowness and mental confusion over a period of 10
days. Recordings were made on an 8-channel Grass electroencephalograph. Electrodes were placed according to
the international 10 - 20 system. Paper speed was 30 mm/sec and corresponded to a recording time of approximately one hour.
Two parameters were computed in order to quantify the abundance of ictal activity on individual recordings:
the mean interval between seizures and a seizure index, defined as the percent time of the total recording occupied by ictal activity. All patients were given complete evaluations, including CT, to determine the possible
causes of the epilepsy.
The three patients were hospitalized and treated with sodium diphenylhydantoinate (DPH) IV at a dose of 10
mg/Kg. EEGs were repeated at 24 hours and the patients continued to receive a DPH maintenance dosage of 4
mg/Kg PO. There was a ten-year patient follow-up, including yearly EEGs.

3. Results
The average duration of status varied from 6 months to 10 days. Mental alteration was observed in each patient,
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varying in degree from medium disorientation to confusion. All three patients presented with global mental alterations, showing slowness in response and actions. In all three cases, the EEG taken during the attack showed
predominantly symmetrical generalized ictal activity in the form of continuous spike-wave or polyspike-wave
discharges with little variation in waveform or frequency (Figure 1 and Figure 2). This activity was registered
for one hour. The frequency of spike-wave complexes ranged from approximately 1 to 3 Hz. After a DPH bolus,
the attack spontaneously ended in the three patients and upon examination all three presented with amnesia of
the events occurring during the attack. Behavior alertness and EEG returned to near normal within 10 minutes of
IV injection of DPH (Figure 3). The three patients took valproic acid (in addition to phenytoin or carbamazepine) in dosages maintaining therapeutic blood levels. During the 5-year follow-up, the Case 2 and Case 3 patients did not present with further seizures or similar events and they showed normal scholastic achievement.
There was no evidence of long-term deterioration of intellect, memory or behavior.
The Case 1 patient, presenting with status epilepticus for 6 months, received follow-up until he was 20 years
old. He failed the school year and finished his elementary education until the age of 15, experiencing similar
difficulties with his secondary education. Follow-up EEGs demonstrated occasional slow waves at the frontal
area (Figure 4).

Figure 1. Patient 1: EEG-recording during ictal phase, rhythmic and stereotyped spike, polispike
and spike-wave generalized discharges. This vertical calibration bar is 50 μV. Time interval between vertical dividing lines is 1 second.

Figure 2. Patient 2: This recording shows generalized nonconvulsive status epilepticus with spikewave discharges occur from 3/s.
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Figure 3. Patient 1: Routine EEG performed 3 days postictally after receiving 300 mg de
DPH, shown diffuse irregular theta-delta activity, spike-wave, and sharp-wave discharges.

Figure 4. Patient 1: Evolution of generalized nonconvulsive status epilepticus in a 9 yearold boy generalized, low to medium-voltage theta-delta activity.

4. Discussion
Non-convulsive status epilepticus (NCSE) has been considered a rare form of SE [15], which is a diagnostic
problem unassociated with serious morbidity and death [1]. Non-convulsive status epilepticus is more difficult
to diagnose than the convulsive status, mainly because the manifestations are predominantly psychiatric and can
be confused with other diseases or with an overdose of anti-convulsive drugs, especially when dealing with patients having a history of epilepsy with a different pattern [16] [17]. The criteria used to define GNCSE were [1]
[5]: 1) Prolonged change of consciousness or behavioral function (greater than 30 minutes). 2) Generalized epileptic EEG abnormality that is definitively changed from the preictal state. 3) A prompt and observable pharmacological effect of an intravenous antiepileptic drug on both ictal EEG and clinical manifestations of the status.
A prolonged state of mental confusion that persists for a sufficient length of time and that has no other expla-
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nation should alert the attending physician to take an electroencephalogram in order to confirm the diagnosis.
The importance of EEG monitoring in the diagnosis and management of GNCSE has been increasingly acknowledged [18] [19]. Because ictal activity may not be associated with clinical manifestations, EEG monitoring is occasionally necessary to diagnose GNCSE. Similarly, when status epilepticus seems under control clinically, electroencephalography is required to ensure that seizure activity has ceased [11].
Treatment and management of patients with non-convulsive status epilepticus has been frequently discussed
[20]. IV diazepam has traditionally been the drug of choice for the termination of absence status. There are reports of cases of absence status that were successfully treated by IVphenytoin. In our patients, DPH immediately
controlled paroxysmal activity [21].

5. Conclusion
We can therefore conclude that the problem is not in treating the disease, but rather in making the correct diagnosis. Although the non-convulsive status has been described as self-limited and benign, this is not really true,
because if it persists for a sufficient length of time it can cause serious brain damage, manifesting itself as serious learning disabilities. This might indicate that NCSE in acutely ill patients should be regarded as seriously
as Convulsive Status Epilepticus. Therefore, non-convulsive status epilepticus is a diagnosis that must be considered in patients with altered mental status and it must be treated appropriately with anticonvulsants when found.
Because the literature is ambiguous and the criteria proposed for non-convulsive status are evidently based on
observations of only a few cases, it seems important that new cases are reported to obtain a broader basis for
recognition of its clinical and electroencephalographic characteristics. It is also our obligation to make these
cases known, so that no patient mistakenly is left in an epileptic state for as long as 6 months, as was the case
with our patient who suffered intellectual deterioration, negatively affecting his scholastic development.
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