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Introduction

Nonconvulsive status epilepticus is reported in 8 to 48% of
comatose patients.1,2 In critically ill patients, a subtle twitch of
the face or limbs, tonic eye or head deviation, mutism, or
impairment of consciousness lead to a suspicion of a non-
convulsive status epilepticus3,4 In children, nonconvulsive sta-
tus is classified according to age, the degree of cerebral
maturation, and the association with encephalopathy.4 Minor
symptoms of forgetfulness, lack of attention, excessive daytime
sleepiness, hyperactivity, or gait instability should be investi-
gated with an electroencephalogram (EEG).4,5 Nonconvulsive
status can lead to progressive neuronal damage and psychomo-

tor retardation.4,5 Previously, these subtle findings were over-
lookedbycliniciansdue to ignorance.However, recent advances
allow the use of bedside EEG in intensive care patients to record
the dynamic and evolving patterns in the EEG.

Methods

This studywas a retrospective analysis of 3,000 patients who
underwent bedside EEG monitoring at Sir Ganga Ram Hos-
pital, New Delhi, for 2 years from August 2017 to July 2019.
Three thousand cases included inpatients admitted to the
wards, intensive, and critical care servicebut not outpatients.
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Abstract Introduction Nonconvulsive status epilepticus is defined as a state of impaired
consciousness with subtle motor manifestations and ongoing seizure activity in the
electroencephalogram (EEG) for at least 30minutes.
Objectives and Methods This study of nonconvulsive status epilepticus and its
outcomes was a retrospective analysis of the continuous bedside EEG recordings of
100 patients over 2 years (Aug 2017–July 2019) at the Neurophysiology Department in
Sir Ganga Ram Hospital, New Delhi. There were two groups of patients in the study
comprising of adults (72) and children (28). A comparison between the two groups was
made based on the clinical presentation, etiology, EEG, MRI findings, treatment, and
the consequences.
Results and Conclusions In adults, nonconvulsive status had a high mortality rate,
while in children, the associated comorbidities dominated and contributed to residual
neurological sequelae. Early diagnosis and treatment at any age is essential to prevent
cognitive decline and psychomotor retardation. Presently, bedside and ambulatory EEG
recordings are used to capture the dynamic and rhythmic features of the ictal EEG.
Continuous EEG monitoring enables bedside assessment of the effectiveness of
treatment.
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Hundred patients had EEG findings characteristic of a non-
convulsive status epilepticus.

Aim of the Study
Our aim was to study the electroclinical characteristics of
nonconvulsive status epilepticus and its outcomes.

The inclusion criteria for the study involved patients of any
age (neonates, children, or adults) with clinical features of
altered sensorium, subtle seizures, or abnormal behavior.
Using the Salzburg criteria,6 patients without pre-existing
epileptic encephalopathy with EEG findings of continuous
ictal discharges at >2.5Hz/s, ictal activity with spikes at <2.5
Hz/s and improvement with benzodiazepines, and ictal
rhythms of >2.5Hz/s with focal epileptic phenomena, typical
spatiotemporal evolution, and nonconvulsive status following
a convulsive status were included in the study. One or more of
the above-mentioned criteriawith 30minutes of ictal activity
on EEG recording was sufficient for inclusion in the study.

Recording of the EEG
The bedside EEG recordings were performed for a minimum
duration of 30minutes for a maximum of 2 days. A 21-
channel digital EEG recording was obtained by 10 to 20
system of placement using the bipolar montage. Filter set-
tings were between 0.3 and 70Hz, and paper speed was
30mm/s. Neonatal montages were used for neonatal EEGs.
All EEGs were analyzed by two certified neurophysiologists
with expertise in intensive care EEG.

Classification of EEG Findings
We classified the discharges based on the Salzburg Consen-
sus Criteria6: (1) patients without pre-existing epileptic
encephalopathy EEG findings of continuous ictal discharges
at >2.5Hz/s, (2) ictal activity with spikes at <2.5Hz/s and
improvement with benzodiazepines, (3) ictal rhythms of
>2.5Hz/s with focal epileptic phenomena like facial twitch-
ing, gaze deviation, or nystagmus, (4) typical spatiotemporal
evolution in the EEG, and (5) nonconvulsive status following
a convulsive status epilepticus.

Statistics
Descriptive summaries were reported as percentages for
categorical variables and mean� standard deviation for nu-
merical variables. Statistical analysiswas doneby descriptive
statistics using the chi-square test, and software used in the
analysis was SPSS 22.0 version and GraphPad Prism 6.0
version, and p<0.05 was considered as the level of
significance.

Results

Hundred patients were included in this retrospective study
(28% children and 72% adults; 44% females and 58% males).
The presenting complaints of adult patients and children
were summarized as coma, confusion, behavioral changes,
psychiatric symptoms, psychomotor regression, and myoc-
lonus (►Fig. 1A, B). The underlying diseases contributing to
nonconvulsive status in adults and children were hypoxic
and septic encephalopathy, viral and autoimmune encepha-
litis, absence status, and epileptic encephalopathies
(►Fig. 2A, B). The findings on continuous EEG monitoring
are given in►Fig. 3A, B). TheMRI features of the study group
are represented in ►Fig. 4A, B. Post-cardiac arrest hypoxic
brain damage, encephalitis, brain tumors, strokes, and head
injury were important causes in adults, while children had a
different spectrum comprising of viral encephalitis, hypoxic-
ischemic encephalopathy, polymicrogyria, lissencephaly,
and tuberous sclerosis. The outcomes of the two groups
with the mortality rates are represented as follows
(►Fig. 5). About 61.1% adults recovered, 25% had residual
sequelae and 13.9% died. About 42.9% children recovered and
57.1% children had residual sequelae. The treatment meas-
ures are given in ►Table 1. Eighty percent of patients
received IV midazolam, IV phenytoin was administered to
60% patients, and others received IV valproate (38%), levetir-
acetam (22%), lacosamide (8%). Forty percent patients were
on ventilator support, and 22% received anesthetic medica-
tion. Patients were followed-up for 6 months after non-
convulsive status.

Fig. 1 (A) Presenting complaints in adults. (B) Presenting complaints in children.
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Discussion

Nonconvulsive status epilepticus has been described and
studied since the 1950s.1–3 Nonconvulsive status epilepticus
accounted for 37% of cases of altered sensorium and 8% cases

of coma in the intensive care unit.3,4 An alteration of behav-
ior, automatisms, blinking, hallucinations, or a prolonged
encephalopathy in the intensive care unit should prompt
investigations.3,4 In recent years, this clinical spectrum has
been expanded to include persistent laughing, catatonia,

Fig. 2 (A) Underlying etiological causes of nonconvulsive status in adults. (B) Underlying etiological causes of nonconvulsive status in children.

Fig. 3 (A) Electroencephalographic findings on continuous EEG monitoring in adults. Pattern A: continuous ictal discharges >2.5 Hz, Pattern B:
continuous ictal discharges <2.5 Hz and clinical improvement with benzodiazepines, Pattern C: ictal rhythms of <2.5 Hz with a focal epileptic
phenomenon. Spatiotemporal evolution. Nonconvulsive status following convulsive status. (B) Findings on continuous EEG monitoring in
children. Pattern A: continuous ictal discharges >2.5 Hz, Pattern B: continuous ictal discharges <2.5 Hz and clinical improvement with
benzodiazepines, Pattern C: ictal rhythms of <2.5 Hz with a focal epileptic phenomenon, Spatiotemporal evolution. Nonconvulsive status
following convulsive status.

Fig. 4 (A) MRI findings in adults. (B) MRI finding in children.
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psychosis, visual hallucinations, autonomic dysfunction,
prolonged apnoea, cardiac arrest, and sudden unexplained
death in epilepsy.4–6 Currently, nonconvulsive status is de-
fined as a state of prolonged unconsciousness or altered
sensorium with behavioral, vegetative, or subjective symp-
toms like auraswithout major convulsivemovements lasting
for >5minutes associated with continuous epileptiform
activity in the EEG.4–6 Epileptic encephalopathies like Len-
nox–Gastaut, Landau–Kleffner, and electrical status in slow-
wave sleep have altered neuronal networks which lead to a
nonconvulsive status.4–8 In these children, nonconvulsive
status manifests either as an absence status or a complex
partial status epilepticus.4–8 Nonconvulsive status, thus, is
an epileptic cerebral response dependent on the stage of
neuronal maturation, the presence or absence of encepha-
lopathy, and the type of epilepsy syndrome.9 During an
ongoing nonconvulsive episode, there is increased cerebral
blood flow, raised intracranial tension, increased cerebral
oxygen demand, and excitotoxic neuronal damage.9,10

Nonconvulsive Status Epilepticus in Adults
Nonconvulsive status epilepticus was recognized in 72%
adult patients (►Fig. 1A). The clinical manifestations were
altered sensorium, coma, behavioral changes, psychiatric
manifestations, recurrent falls, psychomotor retardation,
and myoclonic jerks (►Fig. 1A).9–12 Recently, aphasia, amne-
sia, and mutism have been included as symptoms of non-
convulsive status in critically ill patients (►Fig. 1A). Common

precipitants include metabolic and electrolyte imbalance
with hypoglycemia, hyperglycemia, hypercalcemia, hypocal-
cemia, hyponatremia, and hypomagnesemia.9–12 Central
nervous system or systemic infections, immune deficiency
states related to human immunodeficiency virus, and cere-
bral toxoplasmosis trigger abnormal electrical phenome-
na.9–11 Medications like carbamazepine, ceftazidime,
ifosfamide, and antipsychotics cause an altered mental sta-
tus.9–11 An abrupt withdrawal of benzodiazepines, psycho-
tropics, and anticonvulsants trigger a nonconvulsive
status.10,11 Nonconvulsive status can follow changes in anti-
epileptic medication, drug interaction, or alcohol withdra-
wal.9–11Paraneoplastic syndromes lead to refractory
nonconvulsive status epilepticus with an increase in neuro-
nal excitability and changes in neuronal permeability.12

Nonconvulsive Status in the Intensive Care Unit
There were cases of hypoxic encephalopathy, septic enceph-
alopathy, and viral and autoimmune encephalitis from the
intensive care unit (►Fig. 2A). Critical care patients pre-
sented in an epileptic twilight statewith fluctuating levels of
consciousness and automatisms.13 Electrographic status fol-
lowing cardiorespiratory arrest has highmortality leading to
death in unsuspected cases.13 Induced hypothermia with
rewarming from hypothermic states is complicated by epi-
leptiform discharges in 33% cases.14,15 Continuous noncon-
vulsive ictal activity is associated with lethal complications
like cerebral edema, midline shifts, and vascular compro-
mise.15 Comorbidities like meningitis, systemic infections,
head injuries, spontaneous intracerebral hemorrhages,
pneumonia, electrolyte disturbances, and hormonal changes
promote epileptogenesis.14,15 DeLorenzo et al detected a
nonconvulsive status following a generalized status epilep-
ticus in 14%, while we have reported a nonconvulsive status
following a convulsive status in 27.8% patients in the inten-
sive care unit (►Fig. 3A).

Nonconvulsive Status Epilepticus in Children
Nonconvulsive status in children is an epileptic response to
the stage of development and maturation of the brain.16

Enduring epileptic syndromes can have an increased

Fig. 5 Outcomes of the study groups with the mortality rate in numbers.

Table 1 Treatment measures employed in the patients

Treatment %

IV Benzodiazepines 80

IV Phenytoin 60

IV Valproate 38

IV Levetiracetam 22

IV Lacosamide 08

Anesthetic medication 22

Ventilatory support 40
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incidence of a nonconvulsive status.16 In a series by Stores
et al nonconvulsive status was reported in 50 children,
wherein three children presented with typical childhood
absence epilepsy, 18 had Lennox Gastaut syndrome, and 13
cases had myoclonic atonic epilepsy.16 In our series of 28
children, absence status was recorded in two, children
epileptic syndromes in syndromes in 16 cases, myoclonic
atonic epilepsy in two children, and autism spectrum dis-
orders in four children (►Fig. 2B). Children can have subtle
presentations with declining school performance, forgetful-
ness, sleepiness, vacant stares, recurrent falls, and nocturnal
enuresis.16,17 Clinically, children manifest with an absence
status or complex partial nonconvulsive status.16,17 A simple
counting test can be done at the bedside to detect the
absence status.17 Childhood epileptic syndromes present
in young children with the regression of previously achieved
milestones and psychomotor retardation.18 In the Landau–
Kleffner syndrome, undetected epileptic seizures worsen
language skills and impair social interaction, while treat-
ment with antiepileptics improves social communication.19

Autism spectrum disorders are characterized by the im-
pairment of social communication and a restricted reper-
toire of interests.18,19 Convulsive or nonconvulsive episodes
occur in 25% of autism spectrum disorders with abnormali-
ties in genomic copy variation or single-gene mutations.19

Nonconvulsive Status Epilepticus in Adolescents
Nonconvulsive status canbe a sequelae to head injuries caused
by road traffic accidents manifesting with concussion, con-
tusions, intracerebral bleeds, or subarachnoid hemorrhages.20

In cases of cerebral trauma, abnormal neural metabolites like
lactate, pyruvate, and neurofilament light chains accumulate
with unfavorable neurological outcomes.20 In adolescents,
infections like bacterial meningitis, tuberculous meningitis,
Lyme disease, leptospiral meningitis, viral encephalitis, and
autoimmune encephalitis lead to drug-refractory epilepsy
with a nonconvulsive status.20 In autoimmune encephalitis,
autoantibodies targeting cell surface antigens like N-methyl-
D-aspartate receptor and intra-cellular synaptic proteins like
GAD 65 manifest as convulsive or nonconvulsive status epi-
lepticus.21 In our series of 100 patients, viral encephalitis
contributed to 10 cases, autoimmune encephalitis six cases,
and head injury four cases (►Fig. 2A, B).

Nonconvulsive Status in the Elderly
Nonconvulsive status is often missed in the elderly who are
on multiple medications for chronic illnesses.22 Nonconvul-
sive status can present with recurrent falls, confusion,
automatisms, or decreased consciousness.22 Bottaro et al
detected 19 cases of nonconvulsive status in the elderly aged
over 75 years, while we detected 10 cases of NCSE in elderly
patients who had brain tumors, strokes, and encephalitis.22

Ongoing seizure activity with secondary neuronal injury,
cerebral hypoxia, and neuronal death contributed to high
mortality.22,23 Early diagnosis and immediate treatment
could prevent progressive memory impairment.23 Noncon-
vulsive status caused memory impairment and altered sen-
sorium in the elderly.22,23 Withdrawal of benzodiazepines,

cerebrovascular accidents, head injury, Alzheimer’s disease,
and systemic infections contributed to a nonconvulsive
status.22,23 Head injuries in the elderly lead to increased
metabolic demands in an already compromised brain.23

Shneker and Fountain detected an 18% mortality rate in
elderly patients with a nonconvulsive status, while we had
13.9% deaths of which 12% were in the elderly.23 Young et al
attributed the high mortality to a prolonged duration of the
illness and a delay in the diagnosis of nonconvulsive status.23

Diagnosis and Treatment of Nonconvulsive Status
Continuous EEG monitoring in the intensive care unit has
revolutionized critically ill patient care.24,25 Inmost patients,
the response to intravenous benzodiazepines and other
antiepileptics is dramatic in the absence of enduring epilepsy
syndromes.24,25 A high index of suspicion and prompt bed-
side EEG recording in patients with decreased responsive-
ness help in the recognition of this potentially treatable
condition.25 In the setting of hypoxia and sepsis, the clinical
picture is obscured by coexisting ailments and age-related
co-morbidities.25 In such a situation, one’s clinical judgment
and immediate treatment measures prevent ongoing neuro-
nal injury and irreparable brain damage.24,25

Conclusion

In conclusion, nonconvulsive status is a medical emergency
that needs to be detected at the bedside by EEG. Once
diagnosed, treatment should be prompt with intravenous
benzodiazepines and antiepileptics to halt neuronal injury
and prevent cognitive impairment. In our series of 100
patients, the response to benzodiazepines and other anti-
epileptics was dramatic. If undiagnosed, nonconvulsive seiz-
ures progressed to a refractory status epilepticus with
irreparable brain damage. In this retrospective study of
100 patients, 13.9% adult patients succumbed and 86.1%
survived (►Fig. 5). Our case series on nonconvulsive status
is unique as it spans all ages and highlights the multifarious
presentations to clinicians. We have included patients from
all specialties under the umbrella of nonconvulsive status.
Besides, this study is comprehensive as it showcases the
magnitude of the problem and includes intensive care
patients who have received multiple treatment modalities
including induced hypothermia and rewarming.
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Neurophysiology, Sir Ganga Ram Hospital, New Delhi.

Funding
None.

Conflict of Interest
None declared.

Acknowledgment
We wish to acknowledge the help and support of our
colleagues and the paramedical technicians without

International Journal of Epilepsy Vol. 7 No. 2/2021 © 2022. Indian Epilepsy Society. All rights reserved.

Nonconvulsive Status Current Status and Future Perspectives Khanna, Agarwal 43



whom this article would have been impossible. We also
wish to thank the hospital management and the senior
consultant of neurophysiology for their constant guidance
and support.

References
1 Drislane F, Kaplan PW. Nonconvulsive seizures and status epi-

lepticus. In: Epilepsy and Intensive Care Monitoring. Principles
and Practice. New York, NY: Demos Medical Publishing; 2011:
287–307, Chapter 20

2 Brigo F. Nonconvulsive status epilepticus: the diagnostic dilem-
ma. Neurol India 2013;61(01):3–6

3 Towne AR, Waterhouse EJ, Boggs JG, et al. Prevalence of non-
convulsive status epilepticus in comatose patients. Neurology
2000;54(02):340–345

4 Sutter R, Rüegg S, Kaplan PW. Epidemiology, diagnosis, and
management of nonconvulsive status epilepticus: opening Pan-
dora’s box. Neurol Clin Pract 2012;2(04):275–286

5 Sutter R, Semmlack S, Kaplan PW. Nonconvulsive status epilepti-
cus in adults—insights into the invisible. Nat Rev Neurol 2016;12
(05):281–293

6 Leitinger M, Beniczky S, Rohracher A, et al. Salzburg Consensus
Criteria for Non-Convulsive Status Epilepticus—approach to clin-
ical application. Epilepsy Behav 2015;49:158–163

7 NagayamaM, Yang S, Geocadin RG, et al. Novel clinical features of
nonconvulsive status epilepticus. F1000 Res 2017;6:1690–1704

8 Kinney MO, Craig JJ, Kaplan PW. Non-convulsive status epilepti-
cus: mimics and chameleons. Pract Neurol 2018;18(04):291–305

9 Fisch BJ. Nonconvulsive seizures and status epilepticus. In: Epi-
lepsy and Intensive CareMonitoring. Principles and Practice. New
York, NY: Demos Medical Publishing; 2011, Chapter 20

10 Walker M, Cross H, Smith S, et al. Nonconvulsive status epilepti-
cus: Epilepsy Research Foundation workshop reports. Epileptic
Disord 2005;7(03):253–296

11 Pollock LM, Mitchell SC. Nonconvulsive status epilepticus causing
acute confusion. Age Ageing 2000;29(04):360–362

12 Lancaster E. The diagnosis and treatment of autoimmune enceph-
alitis. J Clin Neurol 2016;12(01):1–13

13 Narayanan JT, Murthy JM. Nonconvulsive status epilepticus in a
neurological intensive care unit: profile in a developing country.
Epilepsia 2007;48(05):900–906

14 Claassen J, Mayer SA, Kowalski RG, Emerson RG, Hirsch LJ.
Detection of electrographic seizures with continuous EEG mon-
itoring in critically ill patients. Neurology 2004;62(10):
1743–1748

15 DeLorenzo RJ, Waterhouse EJ, Towne AR, et al. Persistent non-
convulsive status epilepticus after the control of convulsive status
epilepticus. Epilepsia 1998;39(08):833–840

16 Stores G, Zaiwalla Z, Styles E, Hoshika A. Non-convulsive status
epilepticus. Arch Dis Child 1995;73(02):106–111

17 Adiga R. Nonconvulsive status epilepticus in children. Adv Clin
Neurosci Rehabil 2012;12(01):14–15

18 Lee BH, Smith T, Paciorkowski AR. Autism spectrum disorder and
epilepsy: disorders with a shared biology. Epilepsy Behav 2015;
47:191–201

19 Besag FM. Epilepsy in patients with autism: links, risks and
treatment challenges. Neuropsychiatr Dis Treat 2017;14:1–10

20 Singh G. Other central nervous system infections and status
epilepticus. Epilepsia 2009;50(Suppl 12):67–69

21 Kaplan PW, Probasco J. Limbic and new onset refractory tonic
status epilepticus (NORSE) in anti-NMDAR encephalitis. Clin
Neurophysiol Pract 2017;2:140–143

22 Bottaro FJ, Martinez OA, Pardal MM, Bruetman JE, Reisin RC.
Nonconvulsive status epilepticus in the elderly: a case-control
study. Epilepsia 2007;48(05):966–972

23 Cheng S. Non-convulsive status epilepticus in the elderly. Epilep-
tic Disord 2014;16(04):385–394

24 Holtkamp M, Meierkord H. Nonconvulsive status epilepticus: a
diagnostic and therapeutic challenge in the intensive care setting.
Ther Adv Neurol Disord 2011;4(03):169–181

25 Beniczky S, Hirsch LJ, Kaplan PW, et al. Unified EEG terminology
and criteria for nonconvulsive status epilepticus. Epilepsia 2013;
54(Suppl 6):28–29

International Journal of Epilepsy Vol. 7 No. 2/2021 © 2022. Indian Epilepsy Society. All rights reserved.

Nonconvulsive Status Current Status and Future Perspectives Khanna, Agarwal44


