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Abstract 
Obsessive Compulsive Disorder (OCD) is a chronic psychiatric illness associated with distress and emotional trauma. Non-
Invasive Brain Stimulation (NIBS) is one of the adjuvant treatments for OCD along with pharmacotherapy. Repetitive 
transcranial magnetic stimulation (rTMS) is one of the NIBS methods that can be administered using planar figure of eight 
coil or an angular double cone coil or even a H coil. Treatment of OCD could be quite challenging in a few cases where all 
the standard available techniques fail to bring a desirable clinical response. In such cases, options like customization of 
treatment protocols or augmentation with intermittent theta burst stimulation (iTBS) or behavioral therapies could be 
explored. The present case report belongs to a middle-aged female patient diagnosed with OCD, on regular treatment for 
about 20 years. She presented with an exacerbation of obsessions and the consultant decided to start rTMS for her using deep 
rTMS with H7 coil. Interestingly, she fails to respond to the rTMS after about 45 sessions. EEG-based customization of 
treatment protocol was planned for her. Accordingly, 32-lead EEG has been obtained and frequency analysis of the prefrontal 
EEG has been performed. The standard iTBS protocol consisting of a train frequency of 5 Hz has been modified to 3 Hz. 
The pharmacotherapy has been maintained as usual. The patient dramatically responds to the new treatment in just about six 
sessions of iTBS. Her YBOCS dropped to 6 from the initial 38. The patient is followed up periodically after the customized 
treatment and has been found to be stable at 15 months follow-up also. Her YBOCS is still maintained at 6 and she is in 
remission. 
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Introduction 

Obsessive compulsive disorder (OCD) is a chronic 
illness with waxing and waning course [1]. When the 
thoughts or actions are repetitive, irrational, 
involuntary, ego dystonic and which leads to distress, 
they must be clinically addressed and are termed as 
OCD. With its profuse and often bizarre clinical 
presentation, OCD is a severe debilitating mental 
disorder. Repetitive Transcranial Magnetic 
Stimulation (rTMS) in known to alleviate the 
symptoms of OCD given along with drugs and/or 
therapies [2]. The H7 coil is designed to produce 
deeper and broader neuronal stimulation in the 
dorsomedial prefrontal cortex and anterior cingulate 
cortex which is known to produce good clinical 
outcome [3]. The high frequency stimulation (HFS) at 
20 Hz, the intermittent theta burst stimulation (iTBS) 
at 5 Hz – 50 Hz, low frequency stimulation (LFS) at 1 
Hz are a few treatment protocols that can be safely 
employed in OCD. Despite these multiple non-
invasive brain stimulation methods available, 
treatment of OCD remains a challenge in a few 
patients. We present in this case report, one such 
challenging case and an unusually unique response 

shown by this patient to a customized iTBS treatment 
protocol. 
 

Case Presentation 

Our patient was a 54-year-old female suffering from 
OCD for 22 years, and on regular treatment with 
SSRIs. She is suffering from miscellaneous obsessions 
(fear of saying certain thing's, fear of not saying just 
the right thing), somatic obsessions (concern with 
illness, salivation), inferiority complex (compared 
with others, like financial status and knowledge), 
feelings of guilt, lack of self-worth, doubt, and anxiety. 
She has a strong family history of psychiatric illnesses 
– her mother having OCD and maternal cousin 
ended his life with Schizophrenia.  AV is also a known 
case of Bronchial Asthma since long with on and off 
treatment. She is not hypertensive, dysthyroid, or 
diabetic. She was on regular treatment with 
Fluvoxamine and Venlafaxine since about 20 years. 
She had a recent flare up of symptoms disabling her 
professional life for which she sought the medical 
advice. She was then advised to take deep rTMS 
sessions with H7 coil. A total of 45 dTMS sessions 
were given, 30 in the first cycle and 15 as maintenance 
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sessions. Each session consisted of 50 20 Hz 2s 100% 
RMT trains with an interval of 20s, delivering 2000 
pulses [4]. However, there was no significant 
reduction in YBOCS, and she relapsed within a 
month. 
Eventually, it was planned to start intermittent theta 
burst stimulation for her with customization of 
frequency. The 32-channel Electroencephalogram 
(EEG) was obtained. Frequency analysis of bilateral 
prefrontal EEG using Fast Fourier Transform (FFT) 
graphs depicted a peak frequency around 3 Hz in the 
overall prefrontal region, in line with some previous 
studies [5]. A sample of the FFT graph is shown in 
Figure 1. The 3 Hz band was found to dominate all 

over the frontal areas. A customization was then made 
in the protocol replacing the 5 Hz train frequency 
with 3 Hz. Burst frequency was maintained at 50 Hz. 
The modified sessions began after a gap of 2 weeks (15 
days). Each EEG-iTBS session now consisted of 600 
pulses, which was given prior to the regular high 
frequency stimulation as a priming session. Just six 
such sessions were given. From session 3 onwards, 
patient reported a 50% fall in the severity of 
obsessions and the associated emotional pain. By 6th 
session, she complained a great relief in the symptoms 
and her emotional pain on VAS scored 2 from the 
previous 8. Her YBOCS reduced to 6 and she was 
extremely happy for the change.

  

 
Figure 1: The Fast Fourier Transform graph showing peak frequency around 3 Hz with maximal power spectral density. 

This is a representative graph from Fp2-F8 montage. 
 
Although a greater number of sessions was planned, 
she could not attend the clinic due to workplace 
commitments. The patient has been followed up 
during 1, 3, 6, 12, and 15 months after the 6 iTBS 
sessions were completed [Figure 2]. She is doing 

comfortably well at her work and her current YBOCS 
is 6. Currently, she is on Fluoxamine 100 mg, 
Venlafaxine 37.5 mg, and Risperidone 3 mg + 
Trihexyphenidryl 2 mg and Clonazepam 0.25 mg 
daily.

 

 
Figure 2: The trend in YBOCS scores observed during dTMS and during the follow-up period up to 15 months 

 
Discussion 

The prefrontal quantitative EEG in OCD patients has 
been studied in detail by many authors in the past [5]. 
The authors in the present case scenario, wanted to 
explore the patient’s EEG and customize the 
treatment frequencies according to the predominant 
EEG frequency as obtained from quantitative analysis 
of the EEG. The standard iTBS treatment has a 

combination of train frequency of 5 Hz and burst 
frequency of 50 Hz. After the patient’s EEG has been 
analyzed, the 5 Hz train frequency was modified to 3 
Hz. The burst frequency was maintained as 50 Hz. 
According to the new customized protocol, the 
patient received 540 pulses per session. 20 trains of 3 
Hz frequency, ~3s duration and consisting of 9 triplet 
bursts were given with an interval of 8s at an intensity 
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of 80%. We believe that this 3 Hz stimulation could 
somehow fall ‘in phase’ with the existing neuronal 
firing giving a maximal response from the neurons in 
the regions of dorsomedial prefrontal cortex and 
anterior cingulate cortex. The dramatic response 
shown by the patient in just six sessions and 
maintenance of remission thereafter for 15 months 
has really surprised the authors. WE propose that an 
elaborate neurophysiological and neuroimaging 
studies performed before administering the rTMS 
and the further customization of treatment in non-
responders would improve the clinical outcomes in 
OCD patients. 
 

Conclusion 

Replacing the 5 Hz train frequency in the standard 
iTBS treatment protocol with EEG-customized value 
of 3 Hz has proven to be helpful in managing a patient 
with chronic OCD. Having failed with about 45 
sessions with standard 20 Hz treatments using H7 
coil, this patient dramatically improved in just six 
sessions. The patient is now in remission at the 15 
months follow-up. We conclude that EEG based 
frequency customization could be one of the methods 
to manage resistant OCD cases. 
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