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ECT in NEMC

? 1944 May
® 1946: 2117 ECT sessions

® 1951: ,Soviet Psychiatric Theory“: reduce
ECT!

? Next decades 4 times less, but never
restricted

1980: 5 ECT devices

1994: modified ECT

2010: RUL ub ECT

Nowadays: ~1500 ECT sessions/y

v v v v

Regionaalhaigla




° [ [
Newrvtherapeutics (2018) 15697-712
e I | | I I O I I S herps/fdod 009 10.1007/51 331 1-015-0640-5

» Status epilepticus (SE) is a condition resulting either from the Treatment ok Refeicioty. aad Jupsereiaciory. il Cplleptics

failure of the mechanisms responsible for seizure termination Sambhitha Rai ' - Frank W. Dristane’
or from the initiation of mechanisms which lead to abnormally
prolonged seizures

v’ SE can lead to long-term consequences, incl neuronal
death, neuronal injury, and alteration of neuronal
networks depending on the type and duration of seizures

* |f first- and second-line treatment is unsuccessful, SE is
considered refractory (RSE)

v Drugs must be administered promptly and in adequate
doses

v" 10-30 % SE become RSE
* |If third-line treatment is unsuccessful and/or SE recurse the

condition is interpreted as super-refractory status epilepticus
(SRSE)

v" 20 % RSE become SRSE




Egor, 6 years old

. Several colds reported in 2015

. January 10th, 2016
. high fever (39 °C), CRP 32 -> tonsillitis

. January 13t
. Seizures -> i/v diazepam -> referred to Children's hospital
. Intubated, intensive care unit

. January 14t
. CT: hypodensity in temporal lobe
. EEG: focal start of the seizure from right posterior temporal lobe + secondary generalization
. Propofol -> no effect

. January 15th
. EEG: multifocal irritation, 2nd epileptic foci left fronto-temporal

. S. Tiopenthal 2,5% 4-5 mg/kg/h

. Topiramate, carbamazepine, pregabaline and levetiracetam in maximal dosages
. MRI: bilateral swelling in hippocampal regions

. Topiramate, carbamazepine, pregabaline and levetiracetam in maximal dosages
. Plasmapheresis, IVIG, i/v steroids, cytostatics

. Tiopenthal 2,5% 4-5 mg/kg/h

. March 04th
. + vigabatrin
»  ,Super-refractory!”




Curr Neurol Neurosci Rep (2015) 15: 66
DOI 10.1007/511910-015-0589-2
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Treatment of Super-Refractory Status Epilepticus
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Intervention Studied doses

Adverse effects

Clinical pearls and considerations

Ketogenic diet 4:1 (the ratio of fat to
carbohydrates and
protein)

Hypothermia Goal temperature of 32-

35 °Cx24 h with
rewarming of no more
than 0.5 °C per hour

Hyperlipidemia, weight loss. Contraindicated in
pyruvate carboxylase and beta-oxidation
deficiency

Coagulation disorders, venous thrombosis,
cardiac arrhythmia, electrolyte abnormalities,
infections, pharmacokinetic and
pharmacodynamics changes, and acute
intestinal ischemia/necrosis

Unlikely compliance with long-term use of the
diet due to social and dietary restrictions, cost,
and the complexity involved. Lack of well-
designed trials

Hypothermia can potentially be used as an
altemative to two or more unsuccessful EEG
burst suppression trials. Goal temperature
aimed at appropriate burst suppression pattern
on EEG

Electroconvulsive Protocols vary
therapy

Can induce convulsive and non-convulsive status
epilepticus after treatment, cognitive
impaimment, amnesia, and headache

Routine use not well established, further studies

EEG monitoring required
are needed

Transcranial Can be performed in the
magnetic ICU setting
stimulation

Vagal nerve Surgical implantation
stimulator

Rare seizures, headache, dizziness, and other
neurological side effects

Voice hoarseness, infection nisk at the
implantation site, and rare bradycardia

Considered a very safe intervention and does not
require surgery or device implantation. Still
investigational therapy

No strong evidence to support its use in the acute
settings
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Status Epilepticus

No control after IV Benzo + IV Phenytoin

[ Refractory Status Epilepticus

No control after [V Anesthetics

v

[Supef Refractory Status Epileptiws]

v
Pharmacological

options

Ketamine

|V Steroids
VIG

|

Nou-Pharmacological options

Ketogenic diet

Hypothermia
——ee

™S

VNS

Intervention

Adjunctive Treatment/
Etiology Specific

IV Antibiotics
IV Antiviral
IV Steroids

IVIG

Plasma Exchange

Inhaled Anesthetics ——

. s ol  Experimental Treatments
Urgent Neurosurgical
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,Seizures against
seisures?”

e Evidence pro

Increase in ST
Change in the nature of the seizure

Topographic changes in blood supply and
metabolism

Animal models (kindling hypothesis)

Increase in inhibitory neurotransmission
(GABA, opioid)

Neurogenesis

[A compensatory increase in the \
function of inhibitory
neurotransmission (GABA) in the
brain responsible for ECT’s
antidepressant and anticonvulsive

) properties j

Anticonvulsant and antidepressant properties of
electroconvulsive therapy: a proposed

mechanism of action
H A Sackeim, P Decina, | Prohovnik, S Malitz, S R Resor
Biol Psychiatry. 1983 Nov;18(11):1301-10.

Clinical
CUrOsCIence
esearch
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Convulsant and anticonvulsant properties of clectroconvulsive therapy:
towards a focal form of brain stimulation

Harold A, Sackeim”
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ECT vs SE in the
literature?

Limited scientific data published

Retrospective case-reports
Place in ECT handbooks

Sewure 2 (2011) 433-436

journal homepage: www,elsevier.com/locate/yseiz

Contents lists available at ScienceDiract

Seizure

Case report

Successful ECT treatment for medically refractory nonconvulsive status
epilepticus in pediatric patient

Hae W. Shin®", Cormac A. O'Donovan?, Jane G. Boggs?®, Annette Grefe®, Amy Harper?,
William L. Bell %, W. Vaughn McCall®, Peter Rosenquist®

* Department of Neurokgy. Wake forest University North Caroling Baptist Hosplead, Winston-Salem, NC, USA
" Deparmuent of Prychiaery, Wake Farest University North Carndma Septist Hospital, Winston-Safem, NC, USA
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Keywords:

Status epilepticus
Nesvoonvulsive statiss epileptacus
Electroconvalsive therapy
Pedsarric

Status epilepticus s a life threatening condition with a high mortality rate in spite of aggressive
treatment. There is litthe coasensus on third and fourth line approaches in refractory cases, While
electroconvulsive therapy (ECT) has been employed successfully as a treatment for refractory epilepsy
and status epilepricus( SE) after exhausting conventional thezapy, its use for pediatric patients Is limited.
Wedescribe a 7-ycar-old pediatric case in which ECT was ased successfully to treat medically refract;
nonconvulsive status epilepticus (NCSE) without complete withdrawal of antiepileptic drugs (AED),

© 2011 British Epilepsy Association. Published by Elsevier Lud. All rights reserved.
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Place in RSE guidelines
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Refractory status epilepticus: Electroconvulsive therapy as a possible
therapeutic strategy
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Electroconvulsive therapy for refractory status epilepticus; l!)'--w‘
A systematic review
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Electroconvulsive therapy for refractory status epilepticus: @CmssMark
A systematic review

F.A. Zeiler**, M. Matuszczak ™', J. Teitelbaum “?, L.M. Gillman %?, CJ. Kazina **

4 Section of Neurosurgery, Dept of Surgery, University of Manitoba, Winnipeg, Canada

b Undergraduate Medicine, University of Manitoba, Winnipeg, Canada
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ARTICLE INFO ABSTRACT

Arﬁd_e history: Background: Our goal was to perform an extensive systematic review of the literature on the use of
Received 2 November 2015 electroconvulsive therapy (ECT) for refractory status epilepticus (RSE).

Received in revised form 25 December 2015 Methods: Articles from MEDLINE, BIOSIS, EMBASE, Healthstar, Global Health, Scopus, Cochrane Library,

Peeepred2n Dicembee 2015 the International Clinical Trials Registry Platform, clinicaltrials.gov (inception to August 2015), reference

lists of relevant articles, and gray literature were searched. The strength of evidence was adjudicated

Keywords: using both the Oxford and GRADE methodology by two independent reviewers.

Elc:ctroconvulsive ety Resylts%ﬁedlclmigirmla\rﬁc‘lesdg\m a tot.al of 19 patients r'ecei.ving ECT fon_‘ RSE. Of thg 19
Status epilepticus patien ere adult, and 4 were pediat Il studies were retrospective in nature. Seizure reduction
Refractory statiss epllepticiis control with the application of ECT occurred in 11 of the 19 patients (57.9%), with 4 (21.0%) andd

displaying partial and complete responses respectively. Seizures control lasted for variable duration,
with the most commonly quoted duration ranging from 2 weeks to 3 months. Data on patient functional
outcome was available in 13 patients, with 10 patients falling into the categories of dead or severely
disabled. All studies were an Oxford level 4, GRADE D level of evidence.

Conclusions: Oxford level 4, GRADE D evidence exists to suggest an improvement in seizure control with
ECT application for RSE. Routine use of ECT cannot be recommended at this time. Further prospective
study of this therapy is required in order to determine its efficacy in this setting.
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Electroconvulsive therapy for refractory status epilepticus:
A systematic review

FA Zedler ", M. Matuszezak ™', | Teitelbaum =, LM. Gillman **, CJ. Kazina **

Table 1

Study Charactenstio and Patient Demographics.

Referenoe Namber of pagents Study type! Arade location Mean e Ewlagy of sexures and type of Mesn ¢ meds Mean tim
treated with ECT despn {yeary) SE/RSE prioe to ECT untl ETC
treatmen
(days)
[ | Metrom pecsive Jousrnal P Etnlogy: post traumaeic chanpes s 40
Case repont Moz wcrpt Sl e mporal Jobes
Type: GRSE
Cline etal™ 1 Retros pective Journal k] Eiology: HSV encephalais E] s
Case Repocy M rcript
Type: GRSE
Fensandes-Toere ot al'' 1 Rettos pecsive Jounal w Bwlogy podt traumatic vpllepsy 14 =23
ase Repont Manascript
Type: FRSE
Coromerr ot al'’ 2 Retros pecsive Joxarnal 115 (83 ym and 1 riclegy microgyna 5(Kand 2| NA
Case Series Masswcript 10 yrv)
Type GRSE
2 Eiokogy. microoephaly
Typw: FISE
Kamel ot &' 3 Retiospecave Joumnal 33 (32 41, and 1~ Rriology: viral eacephalits TS and 7| &~
Case Series Muasewcrpt 26y
Ty GRSE
3~ Briotogy: veral encephalitey
Typo: GRSE
3~ Bivkygy infectimn cerelaitn
Type: GRSE
Koong et " 1 Retros pective Journal 5 Einlogy: epliepay waeh paychosis 4 NA
Casw Repoct M wcript
Typw: NOSE
Linanky et al™ 1 Retoon pective Journal 3% Ewlogy: brontal corsea dysplasia 7 %
Case Report Mamacrpt
Type: FRSE
Moddel et ol ™ 3 Mrtrom pecsive Meovting 65 (50, 65, and 1~ Exialogy: bitermpoest vncepislitly SRS edb) &
Case Sexies Avracy RO yrv)
Typee: NCRSE
2~ Briodogy. tesection of mensiagiomes
Type: GRSE
3 - Riokgy: wbdaral hesuoma
Type: GRSE
Maorabes ot al'’ 1 Retrom pective Jounal £ Hiolugy dpufuscinosis 7 NA
Case Repoct Masswcript
Type: FRSE
Wegenald o ol " | Retron pecsive Jowrral n Brwbigy; primary epithepsy s Ll
Case Repoet Mamswcrpt
Type: FRSE
Savardec al"™ 1 Rewospective Case Report Mewting o Etiology: POLCY " NA
Abstrac Epllepsy
Type: GRSE
Shim et al. ™ 1 Retrospective Case Report Journal 7 Etlology: refractory epiepsy 7 4
Mamiseripe
Type: NCRSE
Vigarelll e1 2% | Retrogueative Case Report Journal 19 Etlology: peimary epilepsy 3 NA
Manuscripe
Type: FRSE
Wustholf et al. = 1 Retrospedtive Case Report Journal k- Etiology: Rasoowssen's Encepsalins " NA
Manuscripe
Type! FRSU
Shin et al.™ | Retrospective Case Repoct Mecsing 7 Etiology: refractory epiepsy NA NA
Alsxrace
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Electroconvulsive therapy for refractory status epilepticus:
A systematic review
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Egor, 6 years old

e March 24th; 1st ECT
e BL, titration: 288 mC -> 648 mC

* March 24t 26t: thiopental stopped
* + 7 ECT sessions 3/week
* + 2 ECT sessions 2/week

e Last ECT: April 20th

le 40‘20!6 Time 111727 Course 1 Smlon 6 Treatment Number |
Freq 45 Dur 0 Charge 644 Energy 1172
sllﬂ 000
B, A A AU Bt
OoMS l
Start 000 End 18
EEG1 MMMWWWWWWW”WM
: }
oMs
Start 018 End o2
EEGT MAPSNAYASAAA IAAANAAANANAAAINAAANA NSNS P
: |
oms | e
Start 027 End oy

EEG1 WW—WA e ——

OMS!- —




Egor, 6 years old

e April 20th —> neurology department

» Started to talk (though incoherently) , got better on
motor activity.

* Main focus on physiotherapy

* Occasional seizures remained

* Remained in combined antiepileptic treatment.

* EEG (several): no intericatal epileptiformic activity

* May 26th: discharged from hospital

* The cause remained unsolved: diagnosed
autoimmune encephalities without known cause




Egor, 12 years old

* Goes to special school for students with
learning difficulties

* Emotional blunting, cognitive disabilities
* Needs assistance in complex activities

* Short seizures occur occasionally

* IVIG once a month

* Topiramate, pregabaline, levetiracetam,
phenobarbital, carbamazepine
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Neuromodulation techniques for status epilepticus: A review |
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Status epilepticus

Refractory status epilepticus

ABSTRACT

Background: Electroconvulsive therapy (ECT), Vagal Nerve Stimulation (VNS), Transcranial Magnetic

Stimulation (TMS) and Deep Brain Stimulation (DBS) are neuromodulation therapies that have been used

to treat Status Epilepticus (SE).

Objective: Review the literature about the efficacy and safety of neuromodulation therapies in SE in

humans.

Methods: We searched studies in PubMed, Scopus, Google Scholar and Science Direct (inception to June

2018). Four review authors independently selected the studies, extracted data and assessed the meth-

odological quality of the studies using the recommendations of the Cochrane Handbook for Systematic

Reviews of Interventions, PRISMA guidelines, Oxford and GRADE scales, and Murad et al., 2018 meth-

TP

Results: We analyzed 27 articles (45 patients) with 4 different neuromodulation therapies. In ECT we

found 80% rate of disruption of SE and 5% of adverse events was reported. Using iVNS 15/16 (93.7%)

patients resolved the SE. All patients who underwent TMS and DBS aborted SE, however, 50% of patients

with DBS had severe adverse events.

Conclusions: Case series and case reports suggest that neuromodulation therapies can abort SE in 80

~100% of patients (Oxford scale and GRADE were level 4 and D) with a wide range of adverse effects,

which claims for prospective studies on the relationship be-tween efficacy and safety.
W ZUIT L




Epilepsia, 52(Suppl. 8):61-63,2011
doi: 10.1111/j.1528-1167.2011.03240.x

FUTURE PERSPECTIVES, NOVEL THERAPY, AND INNOVATION

The potential of brain stimulation in status epilepticus
Matthew C. Walker

Department of Clinical and Experimental Epilepsy, UCL Institute of Neurology, Queen Square, London,
United Kingdom

SUMMARY

There is a long history of the use of brain stimula-
tion in the treatment of epilepsy but relatively lit-
tle experience for its use in status epilepticus.
Electroconvulsive therapy, transcranial magnetic
stimulation, subcortical and cortical stimulation
have all been tried with varying degrees of success
in single cases or small case series. It remains
unclear, however, which brain areas should be sti-

mulated and the parameters that should be used.
Moreover, the aim (stopping status epilepticus) is
different from preventing seizures and so the brain
areas and parameters that are useful in epilepsy
may not directly translate to the treatment of sta-
tus epilepticus.

KEY WORDS: Status epilepticus, Thalamic stimu-
lation, Electroconvulsive therapy, Transcranial
magnetic stimulation.



Conclusions

e ECT has arole in the treatment of
RSE

v'Add-on treatment

v'In case of an urgent need
v'C-ECT should be considered

e ECT is very safe!




