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Disclosures

I am a founder of MCGRx Corp and Salvostim Development Corp, and
have filed provisional patent filings related to rTMS for depression and 
OCD.



Objectives

1. Understand the basic mechanisms of repetitive transcranial 
magnetic stimulation.

2. Identify the primary safety considerations for repetitive transcranial 
magnetic stimulation.

3. Know how to coordinate care during repetitive transcranial 
magnetic stimulation.



Disclaimer

• The mandate for the AHS rTMS program is major depressive disorder.

• I am not aware of private clinics or other resources that are providing 
TMS for OCD
• The McGirr lab at the University of Calgary is running a clinical trial of TMS for 

OCD.



Obsessive Compulsive Disorder

• 3% population

• Obsessions
• Intrusive thoughts, urges or mental images

• Compulsions

• 40-60% of patients do not fully respond to available treatments



Repetitive Transcranial Magnetic Stimulation 
for OCD
• In August 2018, the FDA approves repetitive transcranial magnetic 

stimulation (TMS) for OCD



What is Transcranial Magnetic Stimulation?



Transcranial Magnetic Stimulation

A method of:

• Delivering electromagnetic pulses

• These have a corresponding electrical field



Electromagnetism



Hallett, 2000 – Nature









A Long History



• Silvanus P Thompson 
(1851-1916) 

• Mathematics & 
electromagnetism

• 1910
• Flickering lights even with 

eyes closed



• Jacques-Arsene d’Arsonval
(1851-1940)

• Study of alternating currents

• 1936:
• Magneto phosphenes



Merton & Morton, 1980 – Nature



The First TMS Machine

Barker et al, 1985 – Lancet



Basic Mechanisms of Repetitive Transcranial 
Magnetic Stimulation



Repetitive Transcranial Magnetic Stimulation 
(rTMS) and Theta-Burst Stimulation (TBS)

• Most established evidence base for non-
invasive neurostimulation treatment for OCD.

• Protocols of patterned pulses drive synaptic 
plasticity at cortical targets.

• Leverage reciprocal connections with cortical 
and subcortical regions.



Modelling plasticity with TMS

Vlachos et al, 2017 - Neuroforum





                  
 

 

 

 

 

                                

 
 
  
 
  
 
 
 
 
 
  
 
  
 
  
 
  
  

 
 

                  
 

 

 

 

 

                                

 
 
  
 
  
 
 
 
 
 
  
 
  
 
  
 
  
  

 
 

PRE-iTBS POST-iTBS

Recruitment Curves and TMS Plasticity



What is rTMS indicated for?

• Major Depressive Disorder

• Migraine

• Obsessive Compulsive Disorder

• Smoking Cessation







Risks of rTMS

• Seizure 
• 1:1,000-1:10,000
• Previous seizures
• Intracranial lesion
• Traumatic brain injury
• Alcohol use disorder

• Magnetic fields
• Heat or move metal

• Metal workers
• Aneurysm clips
• Cochlear implants

• Dental hardware is OK



Side Effects

• Common
• Headaches 65%

• Scalp tingling discomfort 60%

• Less common (<10%)
• Nausea

• Vertigo

• Worsening insomnia

• Fatigue



rTMS Safety

• Pulses are delivered 
relative to a personalized 
threshold

• Motor cortex 

• Active and resting motor
threshold (aMT and rMT)



rTMS Safety

• Motor threshold is a metric of cortical excitability

• Things that change cortical excitability:
• Medications

• Substances

• Sleep

• Things that do not change cortical excitability:
• Psychotherapy

• Mood

• Symptom changes



What makes rTMS work better or worse?

• Better:
• Not clear

• Likely dependent on the disorder

• Worse:
• Benzodiazepines

• Gabapentin/pregabalin

• Anticonvulsants



A Circuit Level Treatment for OCD







American Journal of Psychiatry – 2019; 176: 931-938



• Multisite

• 2014-17

• 6 weeks

• Moderate severity OCD 
(YBOCS>=20)

• Failed serotonin reuptake
inhibitor or cognitive
behavioral therapy

• On an ‘antidepressant’ for 2
months or be getting 
cognitive behavioral therapy



Personalized symptom provocation

• 3-5 minute provocation “to activate the relevant neuronal circuit”

• Subjective distress 4-7/10



Transcranial magnetic stimulation

• ‘Deep’ TMS

• Foot motor threshold

• Targeting the medial prefrontal cortex

• 20Hz at 100% rMT

• 2s trains, 20 second intertrain interval 

(18min 20s)

• 2000 pulses/treatment







Journal of Psychiatric Research – 2021; 667-672





Interventions

• H7 coil – medial PFC

• Heterogeneous
• 20Hz

• Intermittent theta burst stimulation

• Symptom provocation

• Up to 29 treatments





Real World Results



Real World Results

• ‘Response’ defined as 30% improvement on the YBOCS



What are we doing in the McGirr?



Repetitive Transcranial Magnetic Stimulation 
(rTMS) and Theta-Burst Stimulation (TBS)

• Most established evidence base for non-
invasive neurostimulation treatment.

• Protocols of patterned pulses drive synaptic 
plasticity at cortical targets.

• Leverage reciprocal connections with cortical 
and subcortical regions.



Leveraging pharmacological adjuncts targeting the NMDA 
receptor to enhance the physiological effect of iTBS. 




