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° §ooa disorders

e Major depressive disorder m

|
K e Mania )

, e Thought disorders
|
Wm e Schizophrenia

t! e Schizoaffective disorder

e Other psychiatric disorders

o General medical disorders >> multiple sclerosis , refractory
parkinson's disease, hypopituitarism, epilepsy




[ndication for ECT as a first-line

Rapid amﬁm_,_oqmz:@ physical status

Acute suicidal ideation
MDE with psychotic features e Catatonia !
Treatment resistant depression ; e  Prior favorable response

e Repeated medication intolerance

[ During pregnancy, for any of the
above indications

e Patient choice

Kennedy SH et al., CANMAT guidelines 2009

UNMODIFIED ECT: COMPLICATION

e Fractures of spine, femur, humerus, e Rupture of abdominal muscles
acetabulum and scapula o
—- WK
e Dislocation of the arm, jaw and hip am il
DR —
;
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e Fat embolism

o Rupture or bleeding of internal

organs or viscera

e Increase apprehension

ECT utilization rate was 11.5 per 100,000

population

Nearly all ECTs (93.6%) were performed in

the psychiatric hospital

94.2% of all treatments were unmodified ECT.

Patients witl, schizophrenigjmost frequently

4%), Tollowed b/ mania 8%)

and, major depressior} (7%)

Although the death rate was estimated at

0.08%. Chanpattana W, 2004

ECT is indicated
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Steps of ECT
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High rigk situations

[ Pre ECT
evaluation

e Space-occupying cerebral lesion

e condition with increased intracranial e bleeding, or otherwise unstable,
pressure vascular aneurysm or malformation
e Recent MI with unstable cardiac e Retinal detachment
function

e Pheochromocytoma
e Recent intracerebral hemorrage
e Anesthetic risk rated at ASA level 4-5




ASA Class Systemic disturbance

1 A normal health patient

2 A patient with a mild systemic disease such as mild diabetes,
controlled hypertensionOobesity

3 A patient with a severe systemic disease that limits activity such
as angina, COPD., prior myocardial infarction

- A patient with an incapacitating disease that is a constant threat to
life such as CHF, renal failure

5 Moribund patient not expected to survive 24 hours, such as
ruptured aneurysm

6 Brain-dead patient whose organs are being harvested

Understanding

INFORM CONSENT
PROCESS
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ARZIMNEAANS15MENa5 13030 HHInudesing

mssasenisnanaadas i 195 Hndwst waoast sz sunfduisuas 1o

el lunfmundvedisdumana F.Eem:g;ﬁjmafzm Dawdudlumendiiog s i

y ’ o . \ . —
ABamInIIAUEaI06133 A5 wi i %ges@s:_zzmummzma filszTans
At @, - S e w & '
pouaussiitdenismndaolwihvielimsneuaussi lifdomsinuwuuau Tizusanuy

Adad

b nnthaememsinndann!d feanmadenlumsiouwenansimuiaty

dmnF o Sandng nndiveald)

b (il 151040

L wneidon dail masmindaaihesinsioutn s- ;3232_53 Tuns Fugnilunew

y

#1781 09.00-10.30 1. Tasmsnuuzdidiums ludesizindesionnsunndnsuaiu finu

= g &

neudaofummiiumeumunsRvidyd Sddszaumsalumesnudeith deiinou

TSR AREk It Al

Anufiumamulams orzium aoousuidngaueinznz 2:: MM
Foussan 30-60 Suri wAsamsEmnmeeriinimsfiuse taadosmufmazendonsiloa
Fsuld ndsnnTufuumndfunennassdanpenseialadiaaun s liinmsaduauna:

o4 4 s dwy o Ao gy o= oy 2 insfiosendeited Sud
wathadnsiovaau 18wy aduldeBon dudy wasin uasiinadadaiiios dudu

1 a B a3 o a=
ananiead 1o aitganoaifia vy 1dell i T in udwuloon drsnauesiolul wiine)

mssay A%anﬂ @&F@gﬁﬁgﬂp&ymy@g Em\sy N0

Fuwnndfmenna winhwiieasdunedumsin aunssaavawdayaiindy 14




" . &
anFuilaiiines

alunsdn isnosaauldlaie:

Medical history Physical examination
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Paychists histery Suggested laboratory examinations
Required laboratory examinations  where specifically indicated
. Complete blood count Thyroid-stimulating hormone test
Basic metabolic panel Liver function tests
Past response to ECT Drug levels (lithium, valproic acid,
ey carbamazepine)
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magnetic resonance imaging)

sradttneests e s Electroencephalogram
MDQ, YMRS, BPRS PR T Neuropsychological testing
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ANESTHETIC EVALUATION

' Medication and Seizure threshold

“~Bupropion™

Fluoxetine

Lithium

Neuroleptics

| —

TCA’s  Theophylline

Trazadone

| —

Management of medication

before and during ECT course

oy aagents that have a

. potentially deleterious effects should be

Discontinued / substituted with another

agent whenever possible

At the least, dosages should be decreased

to the minimum necessary




Concerns based on case reports regarding the

risks of delirium, seizures, and prolonged apnea

lithium not be combined with ECT

Lithium should be off for 72 hours
before beginning ECT

Concurrent use of antidepressants with ECT
may increase the risk of side effect.

“Some studies, however, suggest that there may be added
benefit to combining antidepressant medication and ECT.”

Medications (anticonvulsants, BZP, and any other medicine)
that raise seizure threshold are generally

tapered and discontinued.

If BZPs are necessary then short-acting agents are

preferred and their administration generally

held for at least 24 hours before each treatment

Antipsychotics may be used as they tend
to lower seizure threshold

ECT SETTING
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Electrode placement

Bilateral electrode
placement

\ Vertex
electrode

Right unilateral
electrode placement

Bilateral

Right Unilateral
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Modifying Stimulus Parameters

e Brief pulse machine

e Total charge adjusted by varying

e Duration of pulse train Ammoosavflf

e Pulse width (millisecond)=

e Frequency of pulses (Hz

Stimulus parameters and dosing

e US machines : Charge or max output 504 - 576 mC




Determination of stimulus intensity

e Two types of methods are generally used to determine

electrical stimulus intensity

e Dose-titration method

e Preselected

dosed method

DOSE TITRATION

The stimulus intensity that was successful in producing a seizure at the 1st

treatment constitutes the estimate of the patient’s seizure threshold

Seizure Threshold The minimum electrical intensity necessary to

' produce a generalized seizure of at least 20-25 second duration.

The stimulus for successive treatment is then increased by

6 times the initial threshold for RUL

1.5 times the initial threshold for BL

Factors influencing seizure threshold

Factor
, Age
Gender

| Medication

| Brain disease

, Electrode placement

| Electrode contact

| Seizure activity

Raises seizure threshold

Oid
Male

Benzodiazepines
Anticonvulsants
Barbiturates

Diffuse, nonirritative

Bilateral, bifrontal
(requires more stimulus
charge)

Poor contact

Seizure within last few
days

Lowers seizure threshold

Young
Female

Pentylenetertrazol
Vasopressin
Benzodiazepine or
alcohol withdrawal
Amphetamines
TCA
Phenothiazines
Lithium
Reserpine
Irritative

Unilateral (requires less
stimulus charge)

Good contact

Right Unilateral ECT at high dosage is
as effective as a robust form of BL ECT,

but produces less severe and persistent cognitive effect




Sample schedules for ECT dosing

(Western Psychiatric Institute and Clinic (WPIC))

BL Titration & Dosing Schedule

Titration for thr 509% threshold (1.5 ST)
Pluse Frequen DurationCharge| Pluse Frequen DurationCharge 9%Above
STEP| Width | cy (Hz) (Sec) @ (mC) |Width cy(Hz) (Sec) (mC) Threshold
Females 1 1 40 075 48 1 40 1.25 80 67%
Males 2 1 40 125 80 1 40 2 128 60%
3 1 40 2 128 1 60 2 192 50%
4 1 60 2 192 G & 60 3 288 50%
5 1 60 3 288 1 60 4.5 432 50%
6 1 60 4.5 432 1 60 7 ] 576 33%
7 1 60 6 576 1 60 * 6 576 0%

RUL Titration & Dosing Schedule

Threshold determination

placement

>> |ncrease level until adequate seizure

>> Maximum of 4 - 5 stimulation at first session

>> |nitial level chosen according to gender and electrode

Titration for threshold 500% above threshold
Pluse Frequen DurationCharge| Pluse Frequen DurationCharge %Above
STEP| Width | cy (Hz) | (Sec) | (mC) | Width | cy (Hz) | (Sec) @ (mC)  Threshold
Females, 0 0.5 50 0.5 20 0.5 40 4 128 540%
Males 1 0.5 40 1 32 0.5 60 4 192 500%
2 0.5 40 15 48 0.5 60 6 288 500%
3 08 40 15 77 | 0.8 60 6 461 | 500%
4 1 40 2 128 1 60 6 576 350%
5 1 60 2 192 1 60 6 576 200%
6 1 60 3 288 1 60 6 576 | 100%
7 1 60 4.5 432 1 60 6 576 33%
8 1 60 6 576 1 60 6 576 0%

Unsuccessive Treatment

 >> Restimulate at higher intensity 20 seconds after

missed seizure (next step and 90 seconds after brief seizure)




Criteria for Restimulation

Unilateral

EEG seizure duration < 20 seconds

Bilateral
EEG seizure duration < 25 seconds

(20 second after ECT # 5)

SEIZURE MONITORING

Schematic of various phases of typical ECT seizure
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End of EEG seizure




Myocardial O2 consumption
Vascular resistance

\1’ Cerebral blood flow

) j Cerebral oxygen consumption

Intracranial pressure

Intragastric pressure

Intraocular pressure

Physiologic view of ECT Arrhythmias : PVC, VT, SVT

Cardiovascular response

IFNANAzNNANDsEUL parasympathetic 91 hypothalamus
WIUN19 vagus nerve v lAA blood pressure drop WAL
transient sinus bradycardia or sinus asystole

ABHNINTERAUTEUU sympathetic
Fa5panlu blood pressure WAL heart rate VAN

_.m._@mtmsaﬁ clonic phase ArNTeRAUTTUL parasympathetic
ANASY TINNANTLULAA heart rate drop ALNAY

Adverse Events

TNMAIFY AENTLAUARTEUL sympathetic AN




Disorientation

Anterograde or retrograde amnesia
Musculoskeletal injuries, Falls, Myalgia
Prolonged seizure, change in seizure threshold
Aspiration, pneumonia

Laryngospasm

Oral laceration/Damage to teeth

Headaches

Nausea

Mortality of 2-4 per 100,000 treatment (Abram R. 1997)
No higher than general anesthesia

'Maijority of serious complication are cardiovascular complication

Summary of ECT Related Cognitive Effects

Retrograde Amnesia

Anterograde Amnesia

_. ECT Course 1-month 6-months

McCall WV, et al Arch Gen Psychiatry. 2000 May 1, 2000;57(5):438-44.

Prudic J. The Journal of ECT. 2008;24(1):46-51
Sackeim HA, et al. Neuropsychopharmacology. 2007;32(1):244-54.

Treatment Course




Number of treatment

e No set number of treatments is required to complete a full

course of ECT.

e As soon as the patient is judged to have achieved a

maximum clinical response, the ECT course is terminate

e The practitioner needs to observe a plateau in the patient’s

improvement.

e Atypical ECT course involves 6-12 treatments.

Maintenance ECT
e Following the remission of depressive episode, therapy
should be continues for at 6-12 months.
e Optional
e Pharmacological
e ECT
e Psychotherapy

e Combined therapy

Nonresponders after 6 treatments

&x Changing from RUL to BL
: increasing stimulus intensity

! potentiating the seizure by pharmacologically

@w If the patient still does not respond

after 3-4 additional treatments

w&\ ECT course should be terminated

Criteria for continuation ECT

e Positive response to ECT for a recurrent psychiatric illness

e Limited medical comorbidities that increase risk for

additional ECT or anesthesia
e Failure of pharmacotherapy
e Patient preference for additional ECT

e Ability and willingness to comply with arrangement for
outpatient ECT




Relapsed Prevention :
C-ECT VS Pharmacotherapy
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