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Making a diagnosis

• To make a diagnosis in blackouts

– Reconstruct the event from descriptions (collateral from eyewitness). Before, during, 

after. 

– Obtain video

– Video EEG 

• 12 lead ECG in all patients

• Judicious use of imaging and EEG

• Discussion with neurology / epilepsy service

• First seizure clinics

• Discussion around driving / employment

‘a routine inter-ictal EEG is one of 
the most abused investigations in 
clinical medicine and is 
unquestionably responsible for 
great human suffering’

Chadwick D. Diagnosis of 
epilepsy. Lancet. 1990;336:291–5
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What is the nature of the attack?















What is the nature of the attack?





A sudden onset of completely obscured EEG with a 
mixture of movement and muscle artefact. 

EEG during dissociative event





Abrupt termination of convulsive episode. When the 
artefact disappears there is no postictal slowing or 
suppression, there is normal alpha rhythm.  



Non epileptic attack disorder (NEAD)
Psychogenic non epileptic seizures (PNES)

Dissociative attacks

High frequency of events

Prolonged events (A significant proportion of apparent ‘status’ in inpatients)

Attacks in medical situations (waiting room, scanner)

History of other unexplained medical conditions

Very gradual onset or termination

Pseudosleep (prolonged eye closure associated with complete unresponsiveness)

Discontinuous (stop-and-go)

Irregular, or asynchronous (out-of- phase) activity including side-to-side head 

movement

Pelvic thrusting and opisthotonic posturing

Post-ictal crying

Plug L, Reuber M. Making the diagnosis in patients with blackouts: it's all in the history. Pract Neurol. 2009; 9: 4-15.
Brown et al. Psychogenic nonepileptic seizures. Epilepsy and behaviour. 2011
Images: Bourneville DM, Regnard P. Iconographie photographique de la Salpêtrière. Paris: Progrès Medical; 1877.
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Semiology of Non epileptic attacks

• Six different types of PNES:

– Rhythmic motor tremor or rigor-like movements - 46.7% 

– Subjective sensations - 23.6%

– Unresponsiveness without motor manifestations - 11.2% 

– Complex movements (eg:back arching/pelvic thrusting)- 10%

– Hypermotor PNES (violent movements) - 3.3% 

– Mixed - 5.2%

• Stereotyped in 82% of cases.

Seneviratne et al. Stereotypy of psychogenic nonepileptic seizures: Insights 
from video-EEG monitoring. Epilepsia 2010, 5:1159–1168, 



It’s how they say it…

Plug et al, Epilepsia 2009, 50: 994–1000, 



What is the nature of the attack?



Motor activity associated with syncope

Lempert T, Bauer M, Schmidt D. Syncope: a videometric analysis of 
56 episodes of transient cerebral hypoxia 
Ann Neurol. 1994 ; 36: 233-237



Syncope
• Some motor activity is common

– Multifocal twitching

– Occasionally stiffening

• More pronounced in 

– Prolonged (not recumbent)

– Severe (cardiogenic)

• Distinguishing from GTCS

– Typical prodrome in vasovagal syncope

– Brevity

– Lack of post ictal features







Ictal asystole / Temporal lobe syncope



Conclusion

• To make a diagnosis in blackouts

– Reconstruct the event from descriptions

– Obtain video*

– Video EEG 

• Non epileptic attacks are very common among inpatients

• Metabolic disorder frequently cause blackouts in acute 

medical settings

* Caveat: You will miss the beginning of the attack. 

Disturbed behaviour in the post ictal state can sometimes resemble NEAD 



Diagnosis and management of 

Status epilepticus

Rajiv Mohanraj



What is status epilepticus?

“Status epilepticus occurs when a seizure persists for a sufficient length of time or is repeated 

frequently enough to produce a fixed or enduring epileptic condition” Gastaut 1970

“Generalized, convulsive status epilepticus in adults and older children (>5 years old) refers to >=5 

min of continuous seizures or two or more discrete seizures between which there is incomplete 

recovery of consciousness” 

Lowenstein et al 1999

“Status epilepticus is a condition resulting either from the failure of the mechanisms responsible for 

seizure termination or from the initiation of mechanisms which lead to abnormally prolonged 

seizures (after time point t 1 ). It …can have long‐term consequences (after time point t 2 ), including 

neuronal death, neuronal injury, and alteration of neuronal networks, depending on the type and 

duration of seizures”

ILAE Task Force on Status Epilepticus, 2015 



Subtle 
status epilepticus

“Non-convulsive”
status epilepticus



Drug treatment of convulsive 
status epilepticus

• First line – IV lorazepam / diazepam 

– IM / buccal  midazolam

• Second line – Valproate / levetiracetam 

– Phenytoin

• Third line – Propofol, Midazolam

– Thiopentone 

(not opioids – alfentanil, remifentanil)



Treiman D et al. N Engl J Med 1998; 339: 792-798 Alldredge et al. N Engl J Med 2001; 345: 631-637 

Silbergleit et al. N Engl J Med 2012;366:591-600

Landmark RCTs of benzodiazepines in SE



• Patient with IV access

– Lorazepam 4 mg IV 

– Diazemules 10 mg IV (current shortage)

– If unavailable, IM / IV/ buccal/ nasal  midazolam 10 mg

• Patient without IV access

– Midazolam 10 mg (buccal or IM)

– Rectal diazepam not to be used routinely 

First line treatment 
of convulsive SE



Second line treatment
Established Status Epilepticus Treatment Trial (ESETT) 



• IV levetiracetam 60mg /kg (max 4500mg, >75kg) over 10 minutes

• Maintenance dose 1.5g BD

• IV sodium valproate 40 mg/kg (max 3000 mg, >75kg) over 10 minutes

• Maintenance dose 600mg TDS

Second line treatment of 
convulsive status 
epilepticus



Phenytoin

• IV Phenytoin 20mg/kg (2g max )

• Infusion rate 

– 25-50mg/min (max 50mg/min)

– 10-25mg/min for elderly, cardiac disease 

• Serum concentration 2 hours after loading

– Further loading if required

• Maintenance dose 100mg TDS

See appendix of SE policy for safe administration of 

phenytoin on wards



• Phenobarbitone

– Usual IV loading dose 10 mg/kg @100 mg/min 

• Recent meta-analysis found 20mg/kg superior to VPA, LEV, PHT as second line

– Risk of sedation / respiratory depression when used after benzo

• Meta-analysis showed no significant increase in AEs

• Lacosamide

– Meta-analysis of second line treatments found 66% response rate

• 400 mg IV loading, followed by 200 mg BD

• Cardiac monitoring

Other second line options

Brigo F, et al. Intravenous antiepileptic drugs in adults with benzodiazepine-resistant convulsive status epilepticus: A systematic 
review and network meta-analysis. Epilepsy Behav. 2019; 101: 106466



Still doubt?

Continuing seizure after 

second line drug

Continuing seizure at 5 minutes

Continuing seizure at 5 minutes

Convulsive seizure activity >5 minutes

REVIEW DIAGNOSISEpileptic seizure

Lorazepam 4 mg IV bolus

Repeat Lorazepam 4 mg iv

Start second line therapy

Levetiracetam

Valproate 

Phenytoin

Request ITU review

Check ABG 

Psychogenic non-epileptic attack

Observe

Monitor SaO2, pulse, resps

Avoid parenteral drugs

Check previous records

Neurology referral / Consider 

urgent EEG

REFRACTORY STATUS

SEIZURE TERMINATED

FURTHER MANAGEMENT

If GCS <10, need urgent ITU review 

for airway management 

Urgent EEG to exclude non-

convulsive SE 

If phenytoin used, send levels 2hrs 

post loading 

Discuss with Neurology registrar on 

call re optimisation of AEDs 
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Airway, Breathing, Circulation

Start high flow O2 

IV access, Urgent bloods*

BM Stix, SaO2, ECG, BP

Consider in all patients:

Hypoglycaemia
*Urgent bloods

FBC, U&E, LFTs, Ca, Mg. PO4. 

ESR, CRP, Coag. screen

AED levels, Toxicology

FURTHER ASSESSMENT

History from family

Neurological exam 

Review blood results

If no previous h/o epilepsy, or 

abnormal exam

- Urgent CT brain

If febrile and no mass on CT-> 

- LP

- Aciclovir 10 mg/kg IV tds

- Ceftriaxone 2g iv BD



Convulsive seizure activity for 40 – 60 minutes, not terminated by IV lorazepam x 2 and second 

line agent (eg: IV valproate / levetiracetam) 

General anaesthesia with 

Propofol bolus, then continuous infusion 

Midazolam then continuous infusion

Intubate, ventilate, arterial line, central access

Admit to ITU

Observe for subtle convulsive activity

Neurology review 

Obtain urgent EEG to ensure electrographic seizures abolished and burst suppression achieved 
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Daily EEG recordings or continuous EEG monitoring

Correct any metabolic derangement

Ensure on adequate antiepileptic medication

If on phenytoin, check level – consider further IV loading dose

Daily Bloods 

FBC, U&E, LFT, CRP, CK, Coagulation screen

Phenytoin levels 

If ongoing seizure activity - Thiopentone 3-5 mg/ kg bolus, and continuous infusion (with 

monitoring)

ICU management of refractory status 
epilepticus



Super refractory SE (SRSE)

• SE that recurs after 24 hours of general anaesthesia

• NORSE syndrome, FIRES, DESC

• High mortality (up to 50%)

– 3rd line anaesthetic agents (ketamine, isoflurane)

– Phenobarbitone, Magnesium, Topiramate 

– Immunotherapy (steroids, IVIg, PLEX, rituximab/tocilizumab)

– Non pharmacological treatments (VNS, TMS, ketogenic diet)



Cases



Case 1

• 58 year old lady, cryptogenic left MCA stroke in 2018

• Witnessed by husband to suddenly become unresponsive, with a staring 

expression 

• Brought in on the stroke pathway

• Seen in A&E 30min later – ongoing twitching of hand and face, reduced 

responsiveness, intermittent vocalisation only



Q1. What is your diagnosis and management plan?

1. This is not status epilepticus; no intervention is required

2. This may be status epilepticus, EEG is needed for confirmation 

3. This is status epilepticus, and should be treated as per status policy

4. This is status epilepticus, but should not be treated as per status policy 



Trinka E et al ILAE Task Force on Classification of Status Epilepticus, Epilepsia 56 (2015) 1515–1523



Conceptual and pathophysiological 
definition of SE

Trinka E et al ILAE Task Force on Classification of Status Epilepticus, Epilepsia 56 (2015) 1515–1523



Q2. How will you treat this patient?

1. IV lorazepam 4 mg

2. IV lorazepam 1 mg

3. Buccal midazolam 10 mg

4. Oral clobazam 10 mg

5. IV levetiracetam 4.5 gm



Trinka E et al ILAE Task Force on Classification of Status Epilepticus, Epilepsia 56 (2015) 1515–1523

Classification by treatment approach

Supported by class 1 evidence (Status policy) No class I evidence to guide treatment 

Lower risk of neuronal damage from 

prolonged episodes than GCSE

Risks of aggressive treatment may not be 

justifiable 

Started as GCSE Treat as per SE 

policy

No history of 

GCSE

Probably treat as 

per SE policy



‘Non-convulsive status epilepticus’

• Describes a wide variety of clinical states

– ‘True’ non convulsive status (absence, focal aware / unaware) 

– Advanced convulsive status 

– Boundary syndromes

• True NCSE (absence SE, focal SE)

– No class 1 evidence to guide treatment

– No evidence that absence SE leads to neuronal damage

– Focal (aware/ unaware) SE in patients with epilepsy probably associated with low risk of 

neurological decline

• Aggressive treatment, particularly in the elderly, may be associated with worse outcomes

– Focal SE in patients with acute brain insults associated with worse outcomes

• Unclear if aggressive treatment of seizures improves outcomes



General anaesthesia and outcomes of SE



EEG confirmation mandatory in all situations apart from focal motor status (EPC)

Treat underlying cause
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Where possible, avoid IV BDZ in older adults.                                                          In general, 
risks of general anaesthesia outweigh risks of potential neuronal damage in focal and 

absence SE

Coma
Evolved 

from GCSE 
(subtle 

CSE)

Should be managed 
as per status 

epilepticus policy 
with GA to achieve 
burst suppression 

Treatment of non-convulsive status epilepticus
A proposed protocol

Coma
with no 
previous

CSE

Second line

First line line

Oral / IV (in young) BZD

IV VPA (?LEV)

Oral / IV (in young) BZD

IV VPA (if benzo 1st line)

Seek neurology advice

15 

min

1 hr 

+

Second line

First line line

Oral BZD 

IV LEV / VPA)

Oral/ IV BZD 

IV LEV / VPA (if benzo 1st line)

Seek neurology advice

10 

min

45-

60 

min

Focal status epilepticus +/-
impairment of awareness

Absence status epilepticus 



Case 2

• A 90 year old lady, nursing home resident, was admitted with 

suspected respiratory infection

• At admission she was febrile, confused and had a CRP of 25

• She was started on antibiotics, but the following day was still 

febrile and more drowsy. CT brain and LP were unremarkable

• Your colleague requests an EEG





Q3. What management will you advise?

1. “Load with IV Valproate”

2. “Try and give some oral Clobazam”

3. “Get an MRI to look for DWI changes of CJD”

4. “Ignore the EEG?”



CRP 326

Diagnosis: Sepsis Associated  Encephalopathy



What is a seizure?



Woodford HJ, George J, Jackson M. Non-convulsive status epilepticus: a practical approach to diagnosis in confused older people. Postgrad Med J 2015;91:655–61.

Elderly with encephalopathy 
Approach to ?NCSE



Conclusions

• There is an evidence based policy for management of 

convulsive SE

• ‘Non convulsive SE’ is a non specific term that needs to be 

interpreted in the correct context

– It is over-diagnosed, mainly due to misinterpretation of EEG reports

– Neurologists have a key role in interpreting EEG findings in clinical 

context

– Aggressive treatment of focal / absence SE may be associated with 

worse outcomes


