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Possible treatment to rehabilitate the brain from 
addiction 
 

A new study shows that a rehabilitating mechanism known as transcranial magnetic stimulation 
can be used as a treatment for substance use disorders.  
 

Kawther Elolaimi 
 
In a paper recently published in Frontiers, Corinna Bolloni et al., investigate transcranial magnetic 
stimulation (TMS) mechanisms and usage as a potential treatment for addiction.1  TMS has been 
used to improve symptoms of depression and is a noninvasive procedure that uses repetitive 
magnetic fields to stimulate nerve cells in the brain.2 This method has been proven to be 
innovative, safe and cost effective, however the mechanism and effectiveness for addiction 
treatment remain a mystery which we hope this study will uncover.1,3  This study indicates that 
TMS can be used as a promising treatment for addiction and hopefully can change the rewiring 
of the brain to avoid substance usage as shown in the figure below.1  They discovered that post 
treatment, drug intake had been reduced in comparison to pre-treatment.  Their evidence claims 
that TMS can indeed produce adaptations to specific brain areas changing the pathway and firing 
patterns of cells resulting is substantial physical behavioral changes as well as reduced intake.1,3  
This implies that this treatment can alter the wiring of the brains of those who are addicts to 
potentially prevent them from continuing their addiction.     
 
Substance use disorders (SUDs) represent a major public health concern worldwide and are a 
leading cause of disease and mortality.1,3,4 The addiction becomes compulsive and difficult to 
control despite harmful consequences.3,4 There are about 27.7 million users in the western world 
alone allowing researchers to gain a general consensus on drug addiction and identifying 
therapeutic options which they consider to be limited.1,3,7 Circuits in the brain involved in reward 
seeking behavior as well as fear processing adapt as a result of chronic use and abuse of drugs 
as mentioned in the figure below.3,5 The pathway of these circuits has become a primary focus of 
researchers who aim to develop treatment methods to disrupt these cycles.  When you constantly 
keep using something or repeating a certain action, you come prone to it, therefore changing the 
cycle starting with the brain may alter that behavior or habit allowing you to change or quit it.  
However, it is unclear exactly which pathways and processes in the brain are associated with the 
development and progression of addictive disorders.5,6,7  In the USA alone, the cost to illicit drugs 
exceeds 700 billion dollars a year.6,7 Currently, TMS has been widely studied to be used as a 
potential treatment to disrupt cycles in the brain to alter behavior. TMS contain magnetic fields 
which are generated with a coil placed over the scalp and transmit electrical currents to the brain 
as demonstrated in the figure below.1,2,3 As mentioned, it is a noninvasive and painless procedure 
with repetitive stimulation that allows for long-term changes in the brain which facilitate or impede 
specific behaviors depending on the area of the brain that gets stimulated.1,2,3  

 
This study was conducted on ten addicts with an average age of 35 years who on average have 
been dependent on cocaine for 13 years and consumed an average of 0.5 to 20ng/mg (7.75 
ng/mg) of cocaine, cannabis, and/ or opioids. A hair test was used to measure the amount of drug 
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intake since it provides long-term information about drug consumption with higher sensitivity and 
specificity in comparison to urine analysis. The subjects were administered with 12 repetitive TMS 
sessions 3 times a week for 4 weeks with the intensity of the stimulation set at the lowest intensity 
required to provoke a neuronal response. During the TMS sessions, the prefrontal cortex was 
targeted and stimulated bilaterally. Drug intake was dependent of hair analysis at baseline, which 
was assessed before treatment, after 1 month, after 3 months, and after 6 months for a total of 
three treatment sessions at the end of each indicated month.   
 
Throughout the course of the six months, the researchers observed decreased drug consumption 
from the onset to the end of treatment which was six months later. After the first treatment, they 
immediately started to notice decreased consumption of drug intake from the participants.  They 
used 10 Hz stimulation which was the minimal amount of stimulation required to enhance 
neuronal responses which activated 1000 pulses. The duration of each treatment session lasted 
about 10 minutes. The frequency activated a response and significantly reduced the amount of 
drug consumption in all participants in the 6-month period, however, a greater frequency may 
prevent drug consumption entirely in a shorter amount of time. 
 
The results of this study supported the claim made from previous studies claiming that TMS can 
be used as a potential treatment to cure drug addiction. However, additional research is highly 
encouraged to further understand the correlation between frequency stimulation and drug 
consumption in hopes to alter the wiring of the brain and break the addiction. Additionally, though 
not mentioned in detail earlier, some studies have only used unilateral (asymmetric) stimulation 
in one specific site in the brain while this study conducted bilateral stimulation. They thought this 
would decrease drug consumption at a faster rate since addiction affects the whole brain and not 
just one area. They believe that it would be more of a suitable method for clinical studies aimed 
at reducing drug intake. Though additional studies are needed, the results in this study seem 
promising and supportive of the treatment option of using TMS to treat addiction. As of now though, 
exercise contains many health benefits and is also being considered as a treatment option for 
drug addiction.9 In addition, scientists are also developing new pharmaceutical treatments for drug 
addiction.12         
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This figure shows transcranial magnetic stimulation 
at the prefrontal cortex.  This mechanism aims to 
disrupt the cycle of addiction and prevent substance 
use disorders.  Addiction affects many brain areas 
cycling throughout the prefrontal cortex which 
anticipates the reward, the striatum and 
surrounding brain structures during intoxication, 
and finally the amygdala when negative affects 
occur such as withdrawal. 
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