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ABSTRACT 

Background: Obsessive-compulsive disorder (OCD) is  a mental disorder in which a person has certain 

thoughts repeatedly or feels the need to perform certain routines repeatedly to an extent that generates 

distress or impairs general functioning, affects approximately 2-3% of the world population. The first-line 

treatments are selective serotonin reuptake inhibitors and cognitive behavioral therapy. Despite that, 

approximately 40- 60% of patients remain treatment refractive. 

Objective: Evaluating the efficacy of low frequency repetitive transcranial magnetic stimulation (rTMS) 

applied over the supplementary motor area (SMA) on both sides as an adjunctive treatment for OCD. 

Methods: Twenty-four patients with OCD were randomly assigned to 2 weeks either active LF (1 Hz, n=12) 

with parameters (25-minute trains, 1,500 pulses/day each side at 100% of the resting motor threshold RMT, 5 

sessions/week) or sham (n=12) (same LF parameters with coil tilting). OCD symptoms were assessed using: 

Yale-Brown Obsessive Compulsive Scale (Y-BOCS) before and immediately after sessions. 

Results: A repeated-measures analysis of variance (ANOVA) revealed a significant reduction in Y-BOCS 

scores in the active groups compared with the sham group after 2 weeks. There were no reports of serious 

adverse effects following the active or sham rTMS treatments. 

Conclusion: LF rTMS over the supplementary motor area (SMA) on both sides appeared to be superior to 

sham rTMS for relieving OCD symptoms in patients with OCD. Further trials with larger sample sizes 

should be conducted to confirm the present findings. 

Key words: Bilateral Transcranial magnetic stimulation; Obsessive-compulsive disorder; supplementary 

motor area. 

 

INTRODUCTION 

     Obsessive-compulsive disorder (OCD) 

is a chronic and highly debilitating 

neuropsychiatric disorder characterized by 

obsessions and/ or compulsions; that lead 

to significant distress to the patients and 

their families (American Psychiatric 

Association, 2014). Obsessions are 

persistent, intrusive ego dystonic thoughts, 

urges or images, while compulsions are 

repetitive and time-consuming behaviors 

or mental acts that usually done to prevent 

the occurrence or limit the distress caused 
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by the obsession. The prevalence of OCD 

in the general population is estimated at 2 

to 3%, and it affects both sexes equally 

(Ruscio A et al., 2010). 

      High doses of SSRIs and 

clomipramine in addition to CBT are 

considered as first-line treatments for 

OCD at present (Stein DJ et al., 2012). 

Recently, treatment regimens have 

expanded to include other psychotropic 

drugs, particularly antipsychotics.5Despite 

that, 40-60% of patients fail to respond to 

those medications appropriately or unable 

to tolerate their side effects (Rehn S et al., 

2018). Therefore, it was important to 

develop new treatment strategies based on 

understanding the abnormalities that 

contribute to OCD (Elbeh KA et al., 

2016). 

     Repetitive Transcranial Magnetic 

Stimulation (rTMS) is one of the potential 

additional treatments for OCD. It is a non-

invasive neuromodulator technique in 

which strong electrical currents are passed 

through a coil that is placed directly on the 

scalp to induce magnetic field pulses with 

sufficient intensity able to pass through 

the skull and form an electrical current in 

the cortical region below the coil; 

consequently, depolarizing or 

hyperpolarizing the axons of the neurons 

(Shayganfard M et al., 2016). 

     Although pathophysiology of OCD is 

not fully understood, many studies 

suggested that OCD is associated with 

dysfunction in the orbitofronto -striato- 

pallido-thalamic circuitry. This includes 

dorsolateral prefrontal cortex (DLPFC), 

anterior cingulate gyrus, supplementary 

motor area (SMA), orbitofrontal cortex 

(OFC) and caudate nucleus (Seo HJ et al., 

2016). 

     The aims of the present study are 

evaluating the therapeutic effect low 

frequency (1 Hz) repetitive transcranial 

magnetic stimulation (rTMS) applied over 

the supplementary motor area (SMA) on 

both sides versus sham stimulation in the 

treatment of OCD patients. 

MATERIALS AND METHODS 

     The present study has included 24 

patients with a primary diagnosis of OCD 

according to DSM-5 criteria from those 

attending psychiatric clinic at Sayed Galal 

Hospital, Faculty of Medicine, Al-Azhar 

University and accepted to participate in 

this study by obtaining prior informed 

consent during the period from March 

2020 to September 2020. The ethical 

Committee of the Faculty of Medicine, 

Al-Azhar University approved the 

experimental protocol. 

Inclusion criteria: 

      Patients aged from 18 to 65 years old 

of both sexes with Yale-Brown Obsessive 

Compulsive Scale (Y-BOCS) score: ≥ 16. 

Exclusion criteria: 

     Patients with history of other comorbid 

neuropsychiatric disorder; drug abuse, 

history of epilepsy, serious head injury or 

neurosurgical procedure; metal implants 

and pacemakers. 

Procedure: 

     The stimulation was carried out using 

an 8-figure shape coil (Magstim rapid 2), 

which placed with its center Parallel 

above the optimal position of the 

supplementary motor area (SMA) on both 

sides. 

     The supplementary motor area (SMA) 

on both sides was identified at points 3-
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cm anterior to the leg motor area in the 

sagittal midline. The Resting Motor 

Threshold (RMT) has been determined 

using visualization method via the 

stimulation of the primary motor cortex 

area for leg muscles in 5 successful trials 

of 10 TMS. 

     The patients were randomly classified 

into two groups to receive either a sham or 

active LF rTMS. 

The 1st group: included 12 patients 

received rTMS with (1 Hz frequency, 

1500 pulses/session at 100% of RMT 

applied in 150 trains, with 5 seconds inter-

train interval). The 2nd (sham) group: 

included 12 patients received stimulation 

with the same parameters of the 1st group 

and the coil was placed over the same area 

but perpendicular to the scalp. 

     Every patient received 10 sessions, 

each session lasting 25 minutes, 1 session/ 

day for 5 consecutive days for two weeks 

and continued pharmacological treatments 

with the same doses throughout the study. 

Neither the patient nor the rater knew 

whether the patients were receiving real or 

sham rTMS. 

     All patients were assessed before 

rTMS procedure, after 2 weeks later with 

Yale-Brown obsessive compulsive scale 

(Y-BOCS) (Goodman WK et al., 1989). 

Statistical analysis: 

     Data was analyzed using SPSS version 

23.0. Quantitative data were expressed as 

mean ± standard deviation (SD). 

Qualitative data were expressed as 

percentage. The demographic and clinical 

data were compared using t-tests, chi-

square tests. A repeated-measures analysis 

of variance (ANOVA) was used to 

evaluate the group- and time-dependent 

effects of rTMS on the mean scores of the 

psychometric scales. Patients with a 

reduction ≥25% in Y-BOCS score were 

classified as responders. P value ＜0.05 

was considered to indicate statistical 

significance. 

 

RESULTS 

 

     Of the 24 patients who were initially 

included in this study, 12 patients in each 

group. All patients completed treatment 

sessions, and the procedure was well 

tolerated. 

      The difference between the active and 

the sham groups according to 

demographic data wasn’t statistically 

significant (Table 1-a, b, c, d, e). 

 

Table (1-a): Age of the studied patients 

  
Active group 

N=12 

Sham group 

N=12 
T p-value 

Age 
Mean 27.4 31.7 

1.1 0.265 
SD 7.5 10.4 
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Table (1-b): Sex of the studied patients  

  
Active group 

N=12 

Sham group 

N=12 
X2 p-value 

Sex 
Male 7 58.3% 6 50% 

0.16 0.682 
Female 5 41.7% 6 50% 

X2: Chi square test 

 

Table (1-c): Marital state of the studied patients 

  
Active group 

N=12 

Sham group 

N=12 
X2 p-value 

Marital 

status 

Married 6 50% 6 50% 
0.0 1.0 

Single 6 50% 6 50% 
X2:  Chi square test 

 

Table (1-d): Working state of the studied patients 

 
 

Active group 

N=12 

Sham group 

N=12 
X2 p-value 

Work 
Work 3 25% 4 33.3% 

0.2 0.653 
No work 9 75% 8 66.7% 

X2:  Chi square test 

 

Table (1-e): Handedness of the studied patients 

 
 

Active group 

N=12 

Sham group 

N=12 
X2 p-value 

Handedness 
Rt 11 91.7% 10 83.3% 

0.38 0.537 
Lt 1 8.3% 2 16.7% 

X2:  Chi square test 

 

Table (2): Y-BOCS of the studied patients before sessions 

  
Active group 

N=12 

Sham group 

N=12 
T p-value 

Y-BOCS 

before 

Mean 29.08 27.75 
0.55 0.588 

SD 6.02 5.9 

 

     The comparison between the 2 groups 

according to mean Y-BOCS isn’t 

significantly different immediately after 

sessions (P=0.641) (Table 3). 

 

Table (3): Y-BOCS of the studied patients after sessions 

  
Active group 

N=12 

Sham group 

N=12 
T p-value 

Y-BOCS 

after 

Mean 23.5 24.5 
0.47 0.641 

SD 5.5 4.9 
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     As regard OCD symptoms according to 

Y-BOCS, there is reduction in the active 

groups immediately after sessions with 

statistically significant difference 

(p=0.027) (Table 4). 

 

Table (4): Y-BOCS of the active group patients before and after sessions 

  
Before 

N=12 

After 

N=12 
T p-value 

Y-BOCS 

Active group 

Mean 29.08 23.5 
2.37 0.027 

SD 6.02 5.5 

 

DISCUSSION 

     The present study aimed to evaluate 

the effect of low frequency repetitive 

transcranial magnetic stimulation (rTMS) 

applied over the supplementary motor 

area (SMA) on both sides as an adjunctive 

treatment for OCD compared to sham 

TMS. This was in line with studies which 

indicated that rTMS of the supplementary 

motor area (SMA) on both sides was more 

effective for treating OCD than sham 

stimulation (Shivakumar V et al., 2019). 

     The study included 24 OCD patients 

whom divided into a sham or active rTMS 

groups. The demographical and clinical 

data of the 2 groups were monitored at the 

baseline and there was no significant 

difference in the scores of Y-BCOS. The 

side effects of the rTMS were acceptable 

as what was mentioned in many previous 

studies (Seo HJ et al., 2016). 

     It was clear that OCD more common 

among males (58.3% males) also most of 

the patients were in the third and fourth 

decade of life as the most representative 

age category in the two groups was (21-38 

years). The difference between groups 

according to sex (p =0.682) and age (p 

=0.265) has no statistical significance 

(Table 1a, b). 

     This is consistent with Kang et al. 

study (17 males/ 3 females) with mean 

age (28.6), Sarkhel et al., 2010 

(male/female 23/19), mean age (30.67) 

and many other studies which indicate that 

symptoms in more than 80% of casas 

started before the age of 35 Years (Rehn 

Set al., 2018). 

     Regarding the marital and occupation 

status, the percentage of non-workers 

people were higher in the 2 groups 

without statistical significance difference 

(p = 0.653) (Table 1-d). This can be 

explained by the presence of OCD as a 

mental disorder that causes a deterioration 

of social and occupational performance 

(Elbeh KA et al., 2016). 

     Our result found that LF-rTMS (1 Hz) 

applied over the supplementary motor 

area (SMA) improves symptoms and 

severity of OCD with significant 

reduction of Y-BOCS score at the end of 

2nd week of treatment (Table 4) (P=0.027) 

and three patients were considered as 

responders to the treatment (defined as 

having decrease in the score of Y-BOCS ≥ 

25% of the baseline) versus none in the 

sham group. The difference between 

groups in Y-BOCS wasn’t statistically 

significant at the end of sessions (Table 3) 

(p=0.641). 

     Our results are consistent with that of 

Mantovani et al., study, where they found 

that LF-rTMS over the supplementary 

motor area (SMA) produces significant 
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improvement of OCD (P <0.01). Also 

results agreed with that of Gomes et al. as 

there were significant differences over 

2nd weeks between the active and sham 

groups on Y-BOCS (P <0.0001) 

(Mantovani et al.). 

     While Pelissolo et al. who studied the 

effect of LF-rTMS over SMA in OCD for 

4 weeks and there were no statistically 

significant differences between the active 

and sham groups on Y-BOCS at the end 

of the 4th week. Perhaps this is due to the 

difference in the stimulation period as 

well as the nature of sham stimulation. 

     In our study there were statistically 

significant differences between the active 

and the sham groups, patients treated with 

active rTMS had a somewhat greater 

reduction in OCD symptoms. 

     The obstacles that we have met may be 

related to many limitations such; the short 

stimulation period (two weeks), 

dependence on the manual targeting in  

coil localization, relying on the tilting 

method in sham stimulation, relatively 

small sample size, the nature of the target 

group with OCD in COVID restrictions 

and finally choosing SMA as the target 

region for stimulation which is only one 

of the neural circuits involved in the 

occurrence of OCD symptoms, or a 

starting point to induce remote stimulation 

of other circuits also involved in OCD and 

persistence of symptoms, such as OFC 

and  DLPFC which can't be stimulated 

directly using rTMS techniques used in 

the present study. 

     So, we recommend that; Conducting 

more studies involving larger numbers of 

patients with a less chronic form of OCD, 

taking into account that there are other 

regions involved in the occurrence of 

OCD, the impact of psychiatric drugs, 

neuroimaging and computer modeling of 

TMS to determine optimal stimulation 

targets and the change in brain activity in 

OCD during rest than exposure to stimuli. 

CONCLUSION 

     The two-week treatment with rTMS 

applied over the SMA on both sides as an 

adjunctive treatment does outweigh the 

sham stimulation in relieving OCD 

symptoms, reducing clinical severity or 

improving treatment response. 
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العالجي للتحفيز المغناطيسي المتكرر عبر  دراسة الدور 

الجمجمة على الجانبين في عينة من المرضي المصابين 

باضطراب الوسواس القهري المترددين على مستشفيات 

 جامعة األزهر 
 ، أمجد أحمدمحمد عبد الفتاح سليمان بهاء محمد عبد الواحد ، 

 قسم الطب النفسي بكلية الطب جامعة األزهر 

 :الهدف من الدراسة

يذذذذة التحفيذذذذز المغناطيسذذذذي المتكذذذذرر هذذذذلد الدراسذذذذة  هذذذذدف الذذذذى  قيذذذذيم فعال .1

فذذذذي عذذذذالس الوسذذذذواس القهذذذذري   rTMS عبذذذذر الجمجمذذذذة علذذذذى الجذذذذانبين

 .ووضع معايير مناسبة للعالس

دراسذذذذة ومقارنذذذذة التذذذذللير العالجذذذذي للتذذذذردد المذذذذن ف  لجلسذذذذات التحفيذذذذز  .2

 .المغناطيسي المتكرر على الجانبين في مرضى الوسواس القهري

 :العينة وطرق البحث

 :العينةأوالً:  

االشذذذذذذ ان الذذذذذذلين يعذذذذذذانوس مذذذذذذن اضذذذذذذطراب الوسذذذذذذواس القهذذذذذذري          

المتذذذذرديين علذذذذى عيذذذذادات الطذذذذب النفسذذذذي بمستشذذذذفيات جامعذذذذة األزهذذذذر اعتمذذذذادا  

علذذذذذى ال صذذذذذاية التش يصذذذذذية لمذذذذذرا الوسذذذذذواس القهذذذذذري طبقذذذذذا للذذذذذدلي  

فذذذذذي الفتذذذذذر  مذذذذذن  (DSM-5) التش يصذذذذذي واال صذذذذذايي األمريكذذذذذي ال ذذذذذام 

 .2020مارس الى سبتمبر  

 :شروط االدراج في العينة

 .كال الجنسين •

 .عاما   65  - 18العمر من •
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قبذذذول المشذذذاركة فذذذي هذذذلد الدراسذذذة  عذذذن طريذذذ  الحصذذذول علذذذى الموافقذذذة  •

 .الكتابية المسبقة

أس يكذذذذذذوس مذذذذذذري  بالوسذذذذذذواس القهذذذذذذري طبقذذذذذذا للذذذذذذدلي  التشذذذذذذ ية  •

 .(DSM-5)  واال صايي األمريكي ال ام 

 :معايير االستبعاد

 .رف  المشاركة في هلد الدراسة •

وجذذذذذود اضذذذذذطراب يحذذذذذول دوس اجذذذذذراة المقابلذذذذذة ا كلينيكيذذذذذة أو  طبيذذذذذ   •

 .المقايي  السيكو مترية

وجذذذذذود اضذذذذذطراب نفسذذذذذي لقذذذذذر  اضذذذذذطراب القلذذذذذ  العذذذذذا   اضذذذذذطراب  •

 ....(الهلع  الفصا 

 .(وجود مرا طبي أو عصبي أو  اريخ للتشنجات  الصرع •

موانذذذذع اسذذذذت دا  جهذذذذاز الحذذذذت المغناطيسذذذذي المتكذذذذرر م ذذذذ  وجذذذذود  ذذذذاريخ  •

 .لزراعة أجسا  معدنية داق  المخ

 :ثانيا: طرق البحث

 .(Y-BOCS) مقياس يال براوس للوسواس القهري •

(Goodman et al., 1989). 

مقابلذذذذة اكلينيكيذذذذة شذذذذبً مقننذذذذة وفقذذذذا  لمحكذذذذات دليذذذذ  التشذذذذ ية ا  صذذذذايي  •

 .DSM-5(2013)  ال ام 

(American Psychiatric Association, 2013). 
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 (rTMS) جهذذذذذذاز التحفيذذذذذذز المغناطيسذذذذذذي المتكذذذذذذرر عبذذذذذذر الجمجمذذذذذذة •

Magestim rapid2). 

 :االستنتاج

مذذذذذن قذذذذذالل هذذذذذلد الدراسذذذذذة   يتمذذذذذس لنذذذذذا أس التحفيذذذذذز المغناطيسذذذذذي          

مذذذذذن ف  التذذذذذردد المطبذذذذذ  علذذذذذي المنطقذذذذذة  rTMS المتكذذذذذرر عبذذذذذر الجمجمذذذذذة

علذذذذي النذذذذا يتين نجذذذذس فذذذذي ا ذذذذدا   حسذذذذن ملحذذذذو   SMA التكميليذذذذة الحركيذذذذة

فذذذذي الوسذذذذواس القهذذذذري وعمذذذذ  فذذذذرن  و داللذذذذة ا صذذذذايية بينذذذذً وبذذذذين التحفيذذذذز 

 .sham rTMS  الوهمي

ومذذذذع وجذذذذود فذذذذرون  ات داللذذذذة ا صذذذذايية بذذذذين المجموعذذذذة العالجيذذذذة          

الحقيقذذذذي  rTMS والمجموعذذذذة المذذذذابطة  فذذذذذس المرضذذذذى الذذذذلين عولجذذذذوا بذذذذذ

اس لذذذذديهم ان فذذذذاا أكبذذذذر وملحذذذذو  الذذذذى  ذذذذد مذذذذا فذذذذي أعذذذذراا الوسذذذذواس كذذذذ 

 .القهري

التحفيذذذذز المغناطيسذذذذي المتكذذذذرر عبذذذذر الجمجمذذذذة  الوسذذذذواس :الكلماااااد الدالااااة

 .القهرى  المنطقة الحركية التدعيمية


