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• Define “Interventional Psychiatry” (IP) and understand its role in current clinical psychiatric practice. 
Participants will be able to describe the attributes of an "Interventional Psychiatry Service (IPS)" that 
may be adapted to various settings of clinical psychiatric care.

Program Objectives

• Understand the fundamental mechanistic and technical aspects of electroconvulsive therapy (ECT), 
repetitive transcranial magnetic stimulation (rTMS) therapy, and ketamine antidepressant therapy. 
Participants will become familiar with the current evidence base regarding therapeutic efficacy and the 
risk/benefit profile for each treatment modality towards understanding appropriate indications for 
referral.

• Describe practical clinical aspects of IP treatments including: pre-procedure counseling/work-up, 
elements of safe and effective procedure administration, post-procedure evaluation, and the role of 
the “outpatient psychiatrist” during various phases of treatment.

• Discuss the role of outpatient psychiatrists in mitigating stigma around- and enhancing access to- IP 
treatments.



Program Objectives

Through completion of this course, participants will understand how to 
incorporate these modalities into their treatment planning and develop skills 
towards:

1. Formulating appropriate referrals

2. Providing both accurate and effective pre-treatment counseling in anticipation 
of referral

3. Acknowledging and discussing stigma towards enhancing openness to referral



Repetative transcranial magnetic stimulation (rTMS) therapy
Outline:

• Understanding rTMS: from biophysics to network neuroscience
• Understanding the rTMS candidate

• Evidence for use in MDD/TRD and prognostic indicators of response
• Evidence for use in OCD

• Understanding the procedure
• Goals of the procedure
• A typical treatment course
• Treatment day
• Anticipatory side-effects

• Role of the outpatient psychiatrist
• Practical considerations and formulating candidacy
• Preparing the patient for consultation/referral
• Remaining the “primary treater” through an rTMS course



The brain is a complex, electrochemical network

ECT



Adapted from Lee WH et al, NeuroImage, 2012

Electrode lead placement in ECT – Pseudo-target specificity?



The brain is a complex, electrochemical network

ECT

rTMS



• Alternating current passed through a closed loop 
generates a pulsating magnetic field (Ampere’s Law). 

• The alternating magnetic field, capable of penetrating 
the skull, generates Eddy current (Faraday’s Law) that 
can influence cortical electrophysiology.

• High frequency (HF) pulses ACTIVATE neurons, while 
low frequency (LF) INHIBIT neurons. 

• Repetitive stimulation leads to changes in 
neurotransmitters, long term potentiation (LTP), 
receptor concentration, and epigenetics that can 
facilitate long-term changes in local plasticity. 

rTMS: What is it and how does it work?



rTMS: What is it and how does it work?



rTMS: Coil geometry influences field of stimulation

Deng ZD, Clinical Neurophys, 2014

Depth of stimulation ~2-4cm 



rTMS for depression: The early years. . . 



Cortico-limbic dysfunction in depression

Mocking RJT et al., BMJ Open, 2016



Cortico-limbic dysfunction in depression

Downar and Daskalakas., Brain Stim, 2013



O’ Reardon JP, Biol Psych, 2007







Hashemiyoon R, Brain Topogr, 2016

Cortico-basal ganglia-thalamo-cortical loop dysfunction in OCD



Carmi L et al., Am J Psychiatry, 2019

• Unique protocol:
- Deep TMS (dTMS) using an H-7 coil medially placed to target the 

dmPFC and ACC bilaterally

- HF stimulation (20 Hz at 100% of MT, with 2-second pulse trains 
and 20-second ntertrain intervals, 50 trains total/2,000 pulses per 
session

- Personalized, pre-treatment symptom provocation 3-5 minutes 
before each treatment to “activate relevant circuits.”



Carmi L et al., Am J Psychiatry, 2019

Full response was defined as a reduction of >30% in YBOCS score, and 
partial response as a reduction of >20%.



Who is the appropriate ECT candidate? Diagnoses

FDA approved for:
§ Treatment resistant depression (TRD)
• Response and remission rates at 6 weeks: ~20-60% and 15-30% respectively
• NNT = 11 at 4 weeks, 9 at 6 weeks (Oral AD’s NNT = 8, Thase ME, J Clin Psy, 

2005) 
§ Many insurance companies require failure of at least 4 medication trials 

• Anthem Blue Cross and Blue Shield, the largest, in addition to requiring the 
failure of 4 AD’s, also requires the failure of two evidence-based augmentation 
strategies (e.g. aripiprazole or lithium)

• Typical course may cost $6K – $20K out-of-pocket
§ Caution in patients with suspected BPAD, potential risk for affective switch into 

hypomania/mania



Predictors of rTMS response

Lisanby SH, Neuropsychoph, 2009 



• Pre-rTMS workup
• Consent

Initial Consult

• Tx 1: Motor threshold (MT) determination
• Tx 2 + N: Consecutive, daily treatments with with target stimulus of 100-120% MT (Mon- Fri) 
• Serial symptom and side-effect monitoring
• 28 consecutive treatments 

“Index” Series

• 6- 10 sessions tapered from daily to twice weekly until completion
• There is no current evidence support maintenance rTMS, however “booster treatments” may be 

indicated for responders.
• Initial response positive predictor for future response. Insurance often covers another course for 

relapse. 

Tapering Treatment 

rTMS – Treatment Course



rTMS – Durability of response

Brain Stimulation, 2007 



rTMS – Durability of response

Brain Stimulation, 2007 



rTMS – Risks and Side Effects

Rossi S et al., Clinical Neurophys, 2009



rTMS – Contraindications

Rossi S et al., Clinical Neurophys, 2009

• Conductive, ferromagnetic, or other magnetic-sensitive metals implanted in their head 
within 30 cm of the treatment coil (e.g. cochlear implants, implanted 
electrodes/stimulators, aneurysm clips or coils, stents, bullet fragments, jewelry and hair 
barrettes). Metallic dental implants and fillings are not contraindications

• History (or family history) of seizure or epilepsy (relative)
• History of stroke, head injury, severe headaches, or unexplained seizures
• Presence of other neurological disease that may be associated with an altered seizure 

threshold (such as CVA, cerebral aneurysm, dementia, increased intracranial pressure, 
head trauma, or movement disorder)

• Concurrent medication use such as tricyclic antidepressants, neuroleptic medications, or 
other drugs that are known to lower the seizure threshold (relative) 

• BPAD/MDD with psychotic features 
• Active substance use disorder



rTMS – Treatment Day 1

Motor threshold (MT) determination:

• Minimum single pulse TMS energy need to observe an abductor pollicis brevis contraction

• Typically stable over time, though may be re-assessed q1-2 weeks depending on 
response

• Observed visually vs. motor evoked potential (MEP) recording



rTMS – Treatment Day 1
Motor threshold (MT) determination:

- Takes about 30-60 minutes
- First treatment on day of MT (total of 1.5 hour appt)
- Slow escalation to 120% of MT



rTMS – Day 2 – 34 

- 40 min treatments, five days per week
- Performed by rTMS technician
- Earplugs/earbuds and cap
- Check medications at every treatment!
- Can eat, drink, drive before and after
- No anesthesia 



rTMS – Common clinic setting characteristics 
1. Multiple business paradigms: traditional private practices incorporating TMS, TMS device 

partnerships, networked practices, academic institutions, dedicated TMS centers.

2. Training often provided by the manufacturer for both physicians and ancillary staff: a 
qualified physician must perform motor threshold procedure but routine treatments may 
be performed by a trained technician. 

3. No formal credentials or licensure are required for the technician other than certification 
on the device that is being used to administer the treatment. It is recommended that 
technicians be trained in BLS and a physician always be available for treatment emergent 
issues (e.g. seizure).

4. No uniform requirements regarding the physical care environment. 



Practical considerations in formulating candidacy 
• Financial considerations (often not covered by Medicaid, potentially by 

Medicare)

• Provider/geographic access

• Physical limitations, e.g. is the patient capable of sitting still for at least 1 
hour

• Given the high standard for insurance coverage, e.g. TRD with well 
documented treatment failures, is the patient too severely ill or at risk for 
rTMS?

• What is the patient’s preference? Might the patient be more appropriate for 
ECT/ketamine/esketamine? 



Role of the outpatient psychiatrist
• Finding a place to refer, know your local resources. 

• Pre-referral workup: Physical examination, CMP, CBC, TSH, EKG, urine toxicology, imaging (not 
required, but if indicated)

• Communicating with the rTMS consultants. 

1. You are the BEST source for providing context for the referral; collateral is invaluable throughout an rTMS course 

2. Help the consultant understand the overall formulation, e.g. What is a reasonable treatment goal for this patient 
based on pre-morbid functioning?

3. Provide further augmentation support via psychotropic optimization or psychotherapy; rTMS pairs well with 
evidence-based psychotherapy (e.g. CBT)

4. Providing a comprehensive past-psychiatric history, especially with past medication trials and description of 
response 

5. Provide ongoing support in evaluating whether the patient be need an alternative therapy

6. Work with the patient on a relapse prevention plan. 
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