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Introduction 

 Major depression is a common debilitating disorder 

affecting 10%–15% of the population per year. Despite 

advances in the understanding of the psychopharmacology 

and biomarkers of major depression and the introduction of 

several novel classes of antidepressants, only 60%–70% of 

patients with depression respond to antidepressant therapy 

(Sakolsky et al., 2011). 

 Of those who do not respond, 10%–30% exhibit 

treatment-resistant symptoms coupled with difficulties in 

social and occupational function, decline of physical health, 

suicidal thoughts, and increased health care utilization. 

Major depression with a poor or unsatisfactory response to 

two adequate (optimal dosage and duration) trials of two 

different classes of antidepressants has been proposed as an 

operational definition of treatment-resistant depression 

(Ward  & Irazoqui  ., 2010). 

 Treatment-resistant depression (TRD) typically 

refers to an inadequate response to at least 1 antidepressant 

trial of adequate dose and duration among patients 

suffering from major depressive disorder (MDD). Adequate 

duration is often defined as a minimum of 6 weeks of 

treatment (Fava  ., 2003), but mental health experts agree 

that it should only be diagnosed in patients who have not 
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been helped by two or more antidepressant treatment trials 

of adequate dose and duration (Huynh & McIntyre., 2008). 

 Transcranial magnetic stimulation (TMS) was 

introduced in 1985 as a technique to stimulate the cerebral 

cortex non-invasively. A TMS device generates a strong 

magnetic field, inducing an electric current in a specific 

area, and this in turn induces intracerebral currents in 

associated neural circuits (Ruhe et al., 2012). 

 The “single pulse TMS” has been utilized in 

research on localization of brain functions, while 

“repetitive TMS” (rTMS) has been used for treatment 

related studies. It is called “high frequency rTMS” if the 

stimulus frequency is above 1 Hz, or "low frequency rTM" 

if stimulus frequency is below 1 Hz. Low frequency rTMS 

is thought to inhibit cortical firing, while high frequency 

rTMS is thought to activate it (Barrett    et al., 2004). 

 The physical principles of TMS were discovered in 

1881 by English physicist Michael Faraday, who observed 

that a pulse of electric current passing through a wire coil 

generates a magnetic field. The rate of change of this 

magnetic field determines the induction of a secondary 

current in a nearby conductor. During TMS, the stimulating 

coil is held over a subject‟s head and produces an electric 

current in the subject‟s brain via electro-magnetic 
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induction. This current in turn depolarises neurons and can 

generate various physiological and behavioural effects 

depending on the targeted brain area. Because magnetic 

fields can pass the skull with almost no resistance, TMS 

can induce relatively large currents in targeted cortical 

areas (Horvath et al., 2011). 

 The design of magnetic stimulators is relatively 

straightforward, consisting of a main unit and a stimulating 

coil. The main unit is composed of a charging system, one 

or more energy storage capacitors, a discharge switch and 

circuitry used to control pulse-shape, energy recovery and 

other variable functions. The factors essential to the 

effectiveness of a magnetic stimulator are the speed of 

magnetic field rise time and the maximisation of the peak 

coil energy. Therefore, large energy storage capacitors and 

efficient energy transfer from the capacitor to the coil are 

important (typically energy storage capacity is around 

2000J with a 500J transfer from the capacitor to the 

stimulating coil in less than 100 microseconds via a 

thyristor, an electrical device capable of switching large 

currents in a short time). The peak discharge current needs 

to be several thousand amperes in order to induce currents 

in the brain of sufficient magnitude to depolarise neural 

elements i.e. about 10 mA/cm
2
 (Horvath et al., 2011). 
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 Several meta-analyses of rTMS in resistant 

depression have been published in the past ten years, with 

mixed results (Januel  et al., 2006). The majority of TMS 

trials targeted the Left Dorsolateral Prefrontal Cortex with 

high frequency stimulation, while only a few targeted the 

Right Dorso lateral Prefrontal Cortex with either low-

frequency stimulation (Salva et al., 2006) or both (Stern et 

al., 2007). 

 In 2008, the U.S. FDA approved rTMS as a 

treatment for adults with MDD who “have not responded to 

a single antidepressant medication in the current episode” 

(Lisanby et al., 2010). 

Rationale of the study:  

 rTMS is an non invasive technique used for persons 

who have psychiatric and neurological conditions and who 

have not benefitted from standardized treatment. Despite it 

is FDA approved in 2008 for treating resistant depression, 

it is not widely used in Egypt. Unlike electroconvulsive 

therapy (ECT) , it does not involve any anesthesia or 

sedation. It is done while the person is awake and alert. 

Unlike medications, it does not circulate in the blood so its 

side effects profile may be more tolerable .The proposed 

research will highlight it as a relatively safe therapy in the 

treatment of depression. 
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Hypothesis: 

 We hypothized that rTMS may offer a new 

alternative treatment for depression for those who have not 

benefitted from prior antidepressant medications and not a 

candidate for electroconvulsive therapy with minimal 

affection on memory functions. 
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Aim of the Work  

Is to study the following:  

1- The effect of rTMS on improving the symptoms of 

depression compared with antidepressant drugs in an 

Egyptian sample. 

2- The effect of rTMS therapy on memory functions 

compared with antidepressants. 

3- The correlates of short term clinical responses of 

rTMS therapy (side of stimulation, number of sessions, 

frequency of stimulation). 


