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Mercy Health - St. Charles Hospital

• Located in Oregon, Ohio, a suburb of Toledo, Mercy Health –
St. Charles Hospital (MHSCH) is a 250-bed Level III trauma 
community teaching center, serving residents of Oregon, East 
Toledo, Lucas, Wood and Ottawa counties. 

• The Behavioral Health Institute (BHI) is a 90-bed psychiatric 
facility on the campus of MHSCH.  The BHI is composed of five 
adult psychiatric units: geriatric, dual diagnosis, general adult, 
intensive care and step down. 

• Our site also offers outpatient interventional psychiatry services 
including Electroconvulsive Therapy (ECT), Transcranial 
Magnetic Stimulation (TMS) and Esketamine (Spravato®). 
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Mercy Health - St. Charles Hospital

• As a modern facility, St. Charles takes a leadership role in 
providing quality care and community development. Mercy 
Health – St. Charles Hospital has a small community hospital 
feel but is part of Bon Secours Mercy Health (BSMH) system 
which affords us many advantages including excellent 
technologic services and world-class clinical collaboration.
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What is Interventional Psychiatry?

• Alternative treatment options for severe major depressive 
disorder, mania and other chronic mental health disorders

• It includes:
• Electroconvulsive Therapy
• Transcranial Magnetic Stimulation
• Esketamine (Spravato)



Electroconvulsive Therapy (ECT)

What is it?

• ECT involves the use of brief, controlled 
electrical current to produce a seizure 
within the brain

• A grand mal seizure is artificially induced 
in the anesthetized patient in the PACU 

• It is believed that the seizure activity 
brings about biochemical changes which 
may diminish or even cause symptoms to 
disappear
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• A series of seizure treatments, generally 6 to 12, at a rate of 3x per week, is required 
to produce a therapeutic effect

– A smaller or larger number of treatments may be necessary dependent on 
patient



Who meets criteria for ECT?

• ECT is an alternative treatment for medication and can be 
started as an inpatient or outpatient 

• It can be given alone or in conjunction with medication therapy 
for:

• Severe depression
• Mania
• Schizophrenia
• Catatonia – and/or when not responding to psychotropic 

drugs  or meds are contraindicated.
• Emergency treatment for acutely suicidal patients
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ECT Modalities
• Bitemporal (Bilateral) ECT
• Unilateral ECT (Right Unilateral most often)
• Bifrontal ECT (infrequently used in  US)
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Bilateral vs Unilateral ECT

Bilateral
• Start with bilateral if

• Urgent need for rapid response
• Medical condition that requires 

fewer treatments
• Past hx with good response to 

bilateral
• Past hx with poor response to 

unilateral
• Associated with greater 

cognitive side effects than 
unilateral treatments

Unilateral
• Start with unilateral if

• Hx of good response to 
unilateral

• Pre-existing cognitive deficits 
present

• Concern of cognitive deficits by 
patient or family

• Hx of side effects to previous 
bilateral treatments

• Presence of hysteroid or 
somatic features

• Switch to bilateral if no 
response after six treatments
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ECT Contraindications?
• No absolute medical contraindication exists for ECT; however 

risks and benefits must be assessed on an individual patient 
basis.  

• Prior specialty consultation may be required with presence of 
certain medical conditions.

• Organ systems of most importance when considering ECT 
include:

• Cardiovascular System
• Recent myocardial infarction, vascular aneurysms, uncompensated heart failure, 

severe valvular disease or unstable angina
• Central Nervous System

• Conditions associated with increased intracranial pressure (presence of tumors, 
recent hemorrhagic or ischemic stroke, hemorrhagic trauma)

• Pulmonary System
• Severe pulmonary conditions may interfere with airway management during the 

treatment, along with an anesthesiology rating of level 4 or 5
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What ECT side effects might be 
expected?

• More common side effects include:
• Headache, muscle & jaw soreness, nausea and confusion

• PRN medications can be provided to decrease these side 
effects should they occur

• Serious complications, that are quite rare include:
• Temporary and permanent heart abnormalities, reaction to 

medications used during treatment, injuries to muscle, bones or 
other parts of the body (r/t seizure), prolonged seizure or 
seizures occurring after the treatment, death (very rare)
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Most common ECT side effect

• Cognitive Impairment (memory loss can occur in a few ways)
• Difficulty remembering new information
• Loss of some memories from the past, particularly the recent 

past, during and just prior to ECT
• Memory problems may build up over the course of ECT, but 

diminish once the treatments have stopped (may take 
weeks-months to resolve)

• Electrode placement can play a role in reducing cognitive 
side effects

• Permanent autobiographical memory loss
• Rare
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Barriers to Providing ECT

• ECT is involved
• Requires a significant commitment of time
• Medical Clearance both initially and ongoing
• Social Support

• Many patients who would benefit from ECT have limited social/economic 
support

• Initial clearance requires coordinated efforts
• Transportation to and from treatments
• 24-hour observation/supervision
• No driving
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Informed Consent
• Explanation of the nature and purpose of the procedure
• Approximate number of treatments necessary
• Risks and complications associated with ECT
• Alternative treatments available to the patient
• Consequences of not having the procedure
• Consents must be updated every 30 days* or with a change in 

patient modality/status 
• Pt has a general understanding of what was explained

• Educational handout and opportunity to view the ECT video should be 
provided to patient prior to consent and any time thereafter

• Pt’s signature on the consent form (or DPOA/guardian if patient 
lacks capacity)
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Legal Guardian/Durable POA & Consent

• Some patients may have an advanced directive specifically for 
psychiatric care, enabling a durable power of attorney to 
consent to procedures such as ECT if the patient lacks capacity 
(i.e. acute psychosis, catatonia)

• This should be explored with patients who have required emergency 
guardianship in the past, to avoid delayed treatment in the future 
should a temporary lack of capacity arise

• If no psychiatric advanced directive exists, and the patient is 
unable to consent to ECT, emergency legal guardianship must 
be obtained in order to proceed with ECT while the patient lacks 
capacity for informed consent
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Transcranial Magnetic Stimulation 
(TMS)
• While ECT uses electric 

current to induce a seizure, 
TMS creates a magnetic field 
to induce a much smaller 
electric current in a specific 
part of the brain without 
causing a seizure or loss of 
consciousness

• TMS does not require 
sedation and is administered 
on an outpatient basis
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Electric vs Magnetic Stimulation
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Transcranial Magnetic Stimulation 
(TMS)
• Dosing

• Similar to medications that 
have active ingredients 
measured in milligrams, TMS 
uses an “electric field” as the 
active ingredient

• Coil induces a magnetic field
• Magnetic field induces an 

electric field in the brain
• Coil shape and position, along 

with physical anatomy, 
determine electric field 
distribution in the brain

• Electric field depolarizes 
neuronal membrane in brain

• Neuronal depolarization 
modulates neuronal firing, 
resulting in behavioral effects
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Coil Type
a) Round Coil 

i. Nonfocal, stimulates all 
structures under loop

b) H1 Coil (Brainsway)
i. Circular electrical field
ii. Less focal than figure 8
iii. Depression

c) H4 Coil (Brainsway)
i. Smoking cessation

d) Figure 8 Coil (Magstim,Magvita)
i. Stimulates focally under 

intersection of two loops
ii. Depression

e) Figure 8 Coil (Neurostar)
f) D-B80 (Brainsway/MagVenture)

i. OCD
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Who meets criteria for TMS?
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• TMS “ON-LABEL” Use
• Major depressive disorder without psychosis, 1 or more failed 

medication trials
• OCD (adjunct)
• Smoking Cessation

• FDA Approved
• Depression–FDA approved for multiple frequencies/locations
• OCD/ADHD–FDA approved largely focused on the DLPFC or anterior 

cingulate (Kumar et al., 2016, Neuropsychiatry)
• Smoking Cessation – FDA approved, 2020 
• Migraine - FDA approved, 2013

• Future Approvals
• Anxiety, PTSD, Neuropathic pain, Addiction, Bipolar, Autism, Negative 

symptom schizophrenia



Warnings/Contraindications

• Contraindication
• Non-removable Metallic Objects (in or near the head)

• Conductive, ferromagnetic or other magnetic sensitive metals implanted or non-
removable within 30cm of the treatment coil

• Pacemakers, Deep Brain Stimulator, Implantable Defibrillators

• Warnings
• Risk of Seizure

• Patients with a history of seizure
• Potential alteration in seizure threshold
• **all operators should be able to recognize signs of an imminent seizure
• Risk may be higher with dTMS
• Seizure risk with off-label dosage may be higher
• Must follow safety guidelines for dosing or have sufficient rationale to deviate 
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What TMS side effects might be 
expected?
• Myalgias

• Scalp Pain/Discomfort at the site of stimulation
• Headache
• Neck pain
• Muscle Twitching

• Auditory
• Tinnitus, Hearing loss 
• Ear plugs are preventative

• Psychiatric
• Worsening depression, suicidality

• Neurologic
• Syncope

• <5% of patients discontinue treatment due to adverse events
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Managing Common Side Effects

• Set expectations on common side effects
• Reassure patient that SEs generally decrease over 

time
• Suggest OTC analgesics prior to treatment
• Perform coil repositioning
• Consider reduction in strength of magnetic pulses for 

initial treatments and slowly return to 120% MT
• Consider application of local anesthetic cream at 

stimulation site (ex. Lidocaine)
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Esketamine (Spravato)

• FDA Approved, 2019
• S-enantiomer of Ketamine

• Inhibits NMDA receptor on 
GABA

• Causes decrease stimulation 
of GABA

• Increased release of glutamate
• The exact mechanism of 

action in depression is 
unknown

• Requires use of Spravato
REMS program
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Esketamine (Spravato) Indications

Treatment resistant depression in 
conjunction with an oral antidepressant

Major depressive disorder (unipolar) with 
suicidality
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Dosing

Induction,
Weeks 1 - 4

• 56 mg intranasal twice weekly
• May increase dose to 84 mg twice weekly after initial dose based on response

Maintenance,
Weeks 5 - 8

• Previously established dose (56 mg or 84 mg) once weekly

Maintenance,
Weeks 9+

• Continue once weekly or decrease to every 2 weeks
• Use least frequent interval needed to maintain remission/response



Contraindications
• Hypersensitivity to Esketamine, Ketamine, or any of the 

excipients
• Aneurysmal vascular disease (including thoracic and abdominal 

aorta, intracranial, and peripheral arterial vessels) or 
arteriovenous malformation

• History of intracerebral hemorrhage
• Warnings

• Abuse and misuse
• CNS depression and sedation
• Dissociation 
• Elevated systolic and/or diastolic blood pressure
• Suicidal thought and behaviors 
• Ulcerative or interstitial cystitis 



Adverse Reactions

• Increased systolic blood pressure (3-17%), increased diastolic 
pressure (4-14%)

• Dissociative reaction (41-75%)
• Sedation (23-61%), Lethargy (11%)
• Dizziness (29%), Vertigo (23%)
• Headache (20%)
• Hypoesthesia (18%)
• Anxiety (13%)
• Nausea (27-32%), Vomiting (6-12%)
• Dysgeusia (19%)



Hypertensive Crisis

• Patients experiencing symptoms of hypertensive crisis (e.g., 
chest pain, shortness of breath) or hypertensive 
encephalopathy 

• Sudden severe headache
• Visual disturbances 
• Seizures 
• Diminished consciousness or focal neurological deficits

• Patients with this response will be referred immediately for 
emergency care
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Dissociation

• Dissociative symptoms include:
• Derealization (detachment from surroundings)
• Depersonalization (detachment from self)
• Perceptual Changes 

• Distortion of time and space
• Illusions

• Nonpharmacological management
• Playing music to help alleviate fear and anxiety
• Creating comfortable environment, low lighting, cool temperature

• Pharmacological management
• Consider benzodiazepines for agitation/anxiety
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Spravato REMS Requirements
Risk Evaluation and Mitigation Strategy

• Healthcare Setting
• Must be certified in order to treat patients with Spravato®

• Pharmacy
• Must be certified in order to dispense Spravato®

• Patient
• Must be enrolled in order to receive Spravato®

• Developed due to the risk of sedation and dissociation and 
potential for abuse and misuse

• An authorized representative is required for the Healthcare 
Setting and Pharmacy



Two Hour Monitoring Requirements
• Monitoring begins after the administration of the first device
• Blood pressure monitoring:

• Prior to administration
• 40 minutes post administration
• Prior to patient ready to leave

• Monitor for sedation and/or dissociation every 30 minutes post 
administration

• At the end of the 2-hour observational period, vitals will be 
taken and documented on the Spravato Patient Monitoring 
Form

• Monitoring will continue past the two hours if needed based on 
patient response



Quality Measurements

• Montgomery Asberg
Depression Rating Scale 
(MADRS)

• Young Mania Rating Scale 
(YMRS)

• Patient Health Questionnaire-
9 (PHQ-9)

• TMS Adult Safety Screen 
(TASS)
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Patient Support

In August 2022, we implemented 
an ECT Support Group

• Co-led by hospital volunteer with 
lived ECT experience

• Offered once monthly in person, 
with consideration to implement 
hybrid or virtual options in the 
future

• Consider inpatient educational 
groups regarding all three 
treatments
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Thank you.
Any questions?
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