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Theta-Burst Repetitive Transcranial Magnetic
Stimulation for Treatment-Resistant Obsessive-
Compulsive Disorder With Concomitant Depression

To the Editor: Repetitive transcranial magnetic stimulation
(rTMS) is a potential therapy for major depressive disorder and
obsessive-compulsive disorder that acts by modulating cortical ac-
tivities."” Recently, Huang et al® have developed a novel paradigm
of theta-burst stimulation (TBS)—low-intensity bursts of rTMS at
50 Hz—as a safer, more controllable, more consistent, and longer-
lasting rTMS. The continuous TBS (cTBS) inhibits, while the in-
termittent TBS (iTBS) enhances, excitability in the motor cortex.’?
To the best of our knowledge, TBS has yet to be applied to the
treatment of psychiatric disorders.

Here, we report a patient with treatment-resistant obsessive-
compulsive disorder and concomitant major depressive disorder
who responded dramatically to augmentation treatment with TBS.
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Figure 1. Functional Magnetic Resonance Imaging Scans
Acquired During Viewing of Symptom-Provocation Pictures
Before and After Continuous Theta-Burst Stimulation (¢TBS)*

A. Pre-cTBS

B. Post-cTBS

“Figure shows decreased activations in the dorsolateral prefrontal cortex
from before (A) to after (B) the 10 sessions of cTBS. Substantially lesser
activations, along with clinical improvement, emerged after cTBS in
a patient with obsessive-compulsive disorder. Images thresholded at
P<.001.

The improvement in obsessive-compulsive disorder symptoms was
associated with a marked reduction in regional blood oxygen level-
dependent (BOLD) activity in right dorsolateral prefrontal cortex
in functional magnetic resonance imaging (fMRI) acquired dur-
ing symptom provocation. The results suggest that TBS could be a
potential treatment for treatment-resistant obsessive-compulsive
disorder and major depressive disorder.

Case report. Mr A, a 33-year-old man, presented with obsessive
symptoms of pathological doubt and compulsive behaviors that he
had not experienced since the age of 17.

At the time of the previous symptoms, he experienced a full
remission of the obsessive symptoms with clomipramine 75 mg/d.
Five years ago, having been in stable condition with good psy-
chosocial and occupational function for more than 10 years, he
discontinued his medication. Consequently, in October 2005, he
experienced a recurrence of severe obsessive symptoms, including
intrusive thoughts about the color of everything he saw. Moreover,
he experienced a major depressive episode with suicidal attempts
via drug overdose and wrist-slitting.

Immediately, he was prescribed clomipramine 75 mg/d for
8 weeks; however, it did not appear to be as effective as before.
Furthermore, the subsequent treatments with amitriptyline (125
mg/d for 16 weeks) and fluoxetine (60 mg/d for 8 weeks) were
also ineffective. With a DSM-IV diagnosis of treatment-resistant
obsessive-compulsive disorder and concomitant major depressive
disorder, he was admitted to our acute psychiatric ward for further
treatment.

On admission, physical and neurologic examinations revealed
no abnormal findings. He had no abnormal hematologic, liver, or
renal function except hyperuricemia (uric acid: 11 mg/dL) and
dyslipidemia (cholesterol/triglycerides: 241/438 mg/dL). Results of
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a routine electroencephalography examination were also normal.
His personal and family histories were negative for epilepsy. Dur-
ing hospitalization, he responded poorly to combination therapy
with 10 mg/d olanzapine and 60 mg/d fluoxetine for more than
8 weeks. Alternative treatment with TBS therapy was suggested
to the patient and his family by the consultant psychiatrists and
neurologists. He signed an informed consent statement after gain-
ing a full understanding of the experimental procedures and their
risk.

In the first stage, Mr A underwent 10 sessions of cTBS over his
right dorsolateral prefrontal cortex for his obsessive-compulsive
disorder symptoms. The first 6 sessions was performed twice per
week, and the last 4 sessions was performed once per day. Stimuli
were delivered by means of a figure 8-shaped coil placed over the
frontal scalp area overlying the dorsolateral prefrontal cortex. The
basic pattern of TBS consists of 3 pulses at 50 Hz with a 200-ms
interval. For the ¢TBS paradigm, 4 continuous sessions of 20-s
TBS trains were given (1,200 pulses). A total of 10 sessions (12,000
pulses at an intensity of 80% active motor threshold) of cTBS were
given within a 4-week period.

One week after finishing the first stage, Mr A received the sec-
ond stage of experimental treatment, 10 sessions of iTBS over his
left dorsolateral prefrontal cortex for his depressive symptoms. In
this iTBS course, a 2-second train of TBS was used and repeated
every 10 seconds for a total of 400 seconds (1,200 pulses). Every
session was given at a 2-day interval. A total of 10 sessions (12,000
pulses at an intensity of 80% active motor threshold) of iTBS were
given within a 2-week period.

No adverse event was noted during the whole therapeutic
course. The patient was rated at baseline, 24 hours after 10 ses-
sions of cTBS, and 24 hours after 10 sessions of iTBS. There was
a marked reduction in obsessive-compulsive disorder symptom
severity after 10 sessions of ¢TBS treatment. The patient’s Yale-
Brown Obsessive Compulsive Scale (YBOCS)* score decreased
from 19 to 8. It is interesting to note that a partial remission in
depression was also achieved after the first cTBS treatment, with
scores on the 24-item Hamilton Depression Rating Scale (HDRS)
reduced from 49 to 29 after the first stage. After the second stage
of 10-session iTBS treatment, he had a further improvement in
depressive symptoms (from 29 to 15 in HDRS score) with no wors-
ening in obsessive-compulsive disorder symptoms (from 8 to 9 in
YBOCS score). Mr A was followed up for the next 3 months, dur-
ing which he was in stable psychiatric condition, although HDRS
and YBOCS ratings were not measured.

Functional magnetic resonance imaging was performed before
and after 10 sessions of ¢TBS for evaluation of regional BOLD
changes. The fMRI data were acquired during viewing of symp-
tom-provocation pictures. A substantial reduction in BOLD activ-
ity in the right dorsolateral prefrontal cortex region was observed
when stimuli were assessed after the cTBS treatment (Figure 1).

To the best of our knowledge, this is the first report of suc-
cessful treatment with TBS in a patient with treatment-resistant
obsessive-compulsive disorder and major depressive disorder. The
mechanisms of effectiveness of TBS are based on the evidence that
obsessive-compulsive disorder is often associated with an overac-
tivity of the prefrontal cortex, especially of the right side.®” Thus,
a suppression of excitatory circuits in the right prefrontal cortex
by cTBS might improve obsessive-compulsive disorder symptoms.
On the other hand, depression is often associated with hypoactiv-
ity over the left dorsolateral prefrontal cortex.' Hence, a stimula-
tion of the left dorsolateral prefrontal cortex by iTBS may improve
depressive symptoms. The findings from fMRI studies support
the clinical results. Further double-blind controlled studies on the
therapeutic application of TBS in obsessive-compulsive disorder
and major depressive disorder are warranted.
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