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What is rTMS

Transcranial Magnetic Stimulation

Targeted
Cortical Area
Modulates nerve
activity in specific
brain regions

@
®
()

Magnetic pulses pass
through intact skull
Painless magnetic pulses pass
through the skull and reach the
brain to stimulate nerve cells.

No surgery needed
Non-invasive, outpatient procedure
performed while you are awake.
No anesthesia required.

Single pulse =

one TMS pulse

A single magnetic pulse
delivers one TMS pulse.

Repeated pulses = rTMS
Rapid series of pulses delivered
over time is called rTMS
(repetitive TMS).
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 rTMS was invented in 1980s.
* US FDA cleared to treat depression in 2008.

* Now major authority such as FDA and CE Certification cleared the

following uses:

Substance
. compulsive disorder
use disorder

Depression
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How does rTMS work?

* Faraday’s principle

- Rapidly changing magnetic fields to induce electric currents in cortical

tissue.

TMS coil - high current
Magnetic field

- Depolarize neurons.

- Induced electric field

* Modulate brain excitability

and function.

qui _EExmaBER

HOSPITAL
AUTHORITY é UNITED CHRISTIAN HOSPITAL
—

Ly



Craving in substance users

« Craving and reward system related in different brain region

- Pre-frontal cortex.
.- Limbic system.

- Ventral tegmental area.

)
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BRAIN REWARD SYSTEM

REWARD CIRCUIT (SAGITTAL VIEW)

Prefrontal
Cortex € -—-—__

Prefrontal
Cortex

Anterior frontal lobe

involved in planning,
decision-making,
and self-control.

SN Top-down
\\ control

Nucleus
Accumbens

Dopamine

Nucleus
Accumbens
Ventral striatum
(deep in forebrain).
Key role in reward
processing and
reinforcement.

Ventral Tegmental Area
in the midbrain near
the brainstem. Source
of dopamine neurons
in the reward pathway.

Motivation / Learning

Dopamine released from the VTA to the Nucleus Accumbens signals reward prediction and reinforcement,
strengthening motivation and learning. The Prefrontal Cortex exerts top-down control to guide behavior,
regulate impulses, and support goal-directed decisions.

Dopamine pathways
(ascending)

===p Top-down control 2
(descending)
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Craving in substance users
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* Magnetic pulses can stimulate different cortex. Magneti
coils P?';i;’ ;al
In SUD, we use high frequency stimulates ) rmel
gh frequency 7 EC

dorsolateral prefrontal cortex (DLPFC). 0 (

* Craving and relapse are linked to dysregulated

functional connectivity among limbic reward

regions, SSACC (emotion and impulse) and DLPFC. \ //

[ Executive function Hippocampus
@ AR N L E E ﬁ Hﬁ "é'.‘ g B% Emotional regulation
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Craving in substance users

* Reductions in craving are associated with @ HOW rTMS WORKS
increased DLPFC engagement during cognitive O Nt
trol/ i o Y -
control/regulation. \t
g Targeted stimulation \\'/'

of prefrontal areas
(e.g., DLPFC) enhances

their activity.
* DLPFC plays a key role in top-down control of © Fepeated sessions |
strengthen neural
connections and
craving, emotion and behavior in addiction. o prefronalCare
and stress responses. Target area for (TMS

@) Goal: Strengthen prefrontal control to reduce
craving, improve regulation, and support recovery.
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Common side effects
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Rare side effect
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J\/ Short conclusion

In more layman term:

 Enhance own control of
- Emotion.
- Impulse.
- Drive.

* Reduce craving

- Integration of body-mind.

- I CHEER A, SAaRINE".
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Beat Drugs Fund project in substance abuse clinic

Innovative medical intervention for drug
cabusers by using TMS- a pilot project
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Our substance abuse clinic serves around 100 new patients with
substance use disorder (SUD) each year. Near 70% of them experience

ongoing craving and lapses.

Cravings are often triggered by environmental cues and stress. Current

medications and cognitive behavioral therapies have limited effect on

reducing craving.
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Goal and target
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To deliver service 10180 high-risk drug abusers in this 3-year projecit.

Target on

Client aged 15 or above.
History of substance abuse (exclude alcohol) in past 12 months.
OPD cases under Kowloon East substance abuse clinic.

Nil TMS contradiction.
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Treatment parameter adopted

Approved protocol by CE approvals.

Treatment protocol

Treatment site DLPFC
Pulse frequency 15
Train duration 4
Inter-train interval 15

No. of trains 40
Total pulses per session 2400

Stimulation power

100%-120% MT
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Protocol of the project

1. Intfroduction and engagement phase

1 session: Recruitment and introduction of rTMS. Conduct baseline
assessment of mental state & substance abuse situation. Doctor
would review for suitability and contraindication.

1 session : Assessment of treatment position and all relevant rTMS parameters
(intensity, repetition rate, number of pulses in a train, numbers of trains and
number of treatment sessions).
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Protocol of the project

2. Treatment phase

10 sessions: TMS therapy (Optional for 5 days treatment and 2

sessions per day).
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Protocol of the project

3. Review and assessment phase

2 sessions: Treatment progress review with client and treatment team.

3 sessions: Outcome assessment after treatment.
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J\/ rTMS demonstration on deciding

MT and locating treatment site
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Treatment sessions
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rTMS demonstration on treatment
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Output indicators
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Preparatory sessions delivered 360 sessions
Treatment sessions delivered 1542 sessions
Review sessions done 355 sessions

Outcome assessment sessions done | 517 sessions

Drug abusers recruited 180 people

Data sets collected 169 sets
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Outcome measurement tools

(81248 / ZRLA)
FWAIRE M E

* Motivation and understanding in sans e —
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abstinence: ~ -
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91.7% drug abusers show improvement in
readiness to quit drugs.
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Outcome measurement tools
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* Change the drug abuser’s drug use frequency:
BDF question set no. 5 Aeves Y R B D
(Drug use frequency in the past one month). ars ramsem] 0 Lus ilor siemn s
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87.0% drug abusers show reduction in drug M

use frequency. e 2
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Beat Drugs Fund Evaluation Question Set No. 5 (Frequency of drug use in the past 30 days} (2010 Second Round)
e Adagted from Evalustion Questionnaire of Project Astro Mind
(= E E ﬁ Hﬁ = % B% Permission to use was granted by Prof. Dariel Shek of Hong Kang Polytechnic University
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Outcome measurement tools
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Demographic data
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Age
60> 7
50-59 24
18<
40-49 45 18-29
30-39
30-39 68
40-49
18-29 35 50-59
60>
18< | 1
0 10 20 30 40 50 60 70 80
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Demographic data
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Gender
140 130

120
100
80
60
40

20
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Client feedbacks to rTMS
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Brief background Feedback from clients

FIL8 (Stmulant User) g > gyt e B B D BN » ALIEE » A5TE T
% - B e DU IERERIE

From daily use - once/twice in a week
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Brief background
M/38 (Ice + GHB

Feedback from clients
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Client feedbacks to rTMS ,...

Brief background Feedback from clients

MI27 (stimulant user)  « a6 s o ke T ARSI - il
BE TS - AREE T » (AT B ERE
BRICEET BVl - (%
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Client feedbacks to rTMS

Regular Funding Scheme

Brief background Feedback from clients

F123 (Cough mixture  « gy g frsg Ak - 20EFZRIVELT - 5t

user)
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Sharing session to community
anti-drug stakeholders
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« Itis a new medical way to handle substance use disorder.
- It can supplement the current service gap.
« Collaboration with community stakeholders is needed to

provide ongoing support and sustain long-term abstinence.
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