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Abstract

Body Dysmorphic Disorder (BDD) concerns an excessive preoccupation concerning a perceived physical
defect, associated with function impairment. No FDA-approved treatment exists for BDD, and many patients
are resistant to standard treatment. Neuromodulation, especially deep Transcranial Magnetic Stimulation
(dTMS) represents an important option in treating resistant patients in the obsessive-compulsive spectrum.
No previous studies adopted dTMS in BDD. In this case series we reported the cases of three patients with
resistant BDD treated with dTMS in combination with symptom provocation, a cognitive-behavioural therapy
technique. Symptoms severity decreased after the treatment in all the three patients. These preliminary data
suggested that dTMS plus symptom provocation could be an effective treatment for treatment resistant BDD

patients. Further prospective studies are needed.
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Introduction

Body Dysmorphic Disorder (BDD) is characterized by an excessive preoccupation concerning a perceived
physical defect [1]. In the DSM-5 it was categorized under the Obsessive-Compulsive and Related Disorders
[1]. The preoccupation triggers excessive repetitive behaviours aiming to check, fix or hide the perceived
bodily defects [1]. BDD tends to have a chronic persistent course unless adequately treated [2] and can be
extremely debilitating. BDD is associated with significantly higher levels of suicidality than other psychiatric
disorders characterized by high risk for suicidal thoughts and acts [3]. BDD is usually treated with specific
cognitive behavioural therapy (CBT) and serotonin reuptake inhibitors (SRI) [4]. However, no FDA-approved
treatment for BDD exists and new treatment options are warranted [4]. Among treatments, non-invasive
neuromodulation has been proposed as an alternative treatment for individuals in the OCD spectrum [5,6].
Findings regarding the application of TMS in BDD are still preliminary. Van Paridon and colleagues [7] showed
that TMS at 10 Hz over the left DLPFC (a protocol developed for depression) can alleviate symptoms of BDD
in patients with comorbid diagnosis of MDD. Another study showed a small effect of iTBS over the left and

right lateral parietal regions for BDD symptoms, although a change in functional connectivity was reported

[8].

Deep transcranial magnetic stimulation (dTMS) is a technique which not only modulates the activity of the
cerebral cortex but also the activity of deeper neural circuits [9]. dTMS with the H7-coil was FDA cleared for
obsessive-compulsive disorder (OCD) in August 2018 and one RCT reported its superiority (with respect to
sham stimulation) in the treatment of OCD, also showing an improvement in the related-disability [10]. dTMS
targets deeper structures such as the Anterior Cingulate Cortex (ACC), which is involved in BDD
pathophysiology [11], and thus, could represent a potential option for the treatment of BDD. Herein, we
reported the cases of three patients with BDD and resistance to standard treatments who were treated with

dTMS in combination with symptom provocation, a cognitive-behavioural therapy technique.



Cases description

All patients presented to the outpatient psychiatric clinical at the Institute of Neurosciences (Florence, Italy),
complaining BDD symptomatology with an history of at least 2 years and a significant related social
impairment. Moreover, they were resistant to standard treatment (SRI and CBT). Patients were diagnosed
with BDD after a clinical interview with a psychiatrist and a psychometric assessment, including Body
Dysmorphic Disorder Examination (BDDE), BDD Yale-Brown Obsessive Compulsive Disorder Scale (BDD Y-

BOCS), Sheehan Disability Scale (SDS) and Clinical Global Impression Scale (CGl).

Case 1: A 17-year-old male with obsessive thoughts concerning his height, who used to surround his legs with
paper to avoid that potential traumatic impact could stop his development. Moreover, he wore insoles in his
shoes to appear taller. He used to check his height at least 20 times a day. He refused to have social
interactions and dropped out of school. He reported anhedonia and apathy. After being accidentally hit by
his father, the patient threatened him with a knife. On that occasion he was hospitalized. When he was a
child, he was diagnosed with ADHD and high-functioning ASD. Symptoms onset dated back to when he was
14. The patient was treated with CBT with no results. Furthermore, he was treated with escitalopram

(24mg/die) and paroxetine (20mg/die), with no improvement.

Case 2: A 16-year-old female with obsessive thoughts regarding her skin, who attempted to camouflage it.
She reported frequent mirror checking and avoidance of social interactions, due to the fear of being judged
for her “ugly skin”. In the weeks before admission to our clinic, she refused to go out her room at home and
spent almost all day in the bed. Her mood was depressed and reported loss of interest. Symptoms emerged
when she was 14. During this time, the patient completed in two different times a cycle of CBT sessions,

which showed no effect.

Case 3: A 37-year-old male with obsessive thought concerning the shape of his head, which appeared to him
non proportional to the rest of the body and asymmetrical. He had no insight into its psychological nature.
He was totally convinced that he could only be helped by a surgical correction of his head. At admission, it

showed also restricted patterns of behaviours. When assessed with the RAADS, autistic traits emerged. He



remembered that the first time he realized that his head was defected was at the high school. He showed

resistance to escitalopram (29mg/die) and fluoxetine (80mg/die).

Methods

Patients underwent 30 sessions of dTMS over a period of 6 weeks in conjunction with symptom provocation
during the stimulation. No other treatment was prescribed. Symptom provocation was performed by a
trained psychologist based on the model described by Tendler et al [12]. After the patients listed their primary
symptoms, these are listed hierarchically. Then, internal, and external provocations are developed based on
the hierarchy of symptoms. dTMS (BrainsWay’s Deep TMS) consists of a helmet that is fitted onto the
patient’s head. dTMS was administered with the FDA approved protocol (20 Hz, 100% of the leg resting motor
threshold (MT), 50 trains of 2s duration, inter-train interval (ITl) 20s, 2000 pulses per session). The H7 coil
was advanced 4 cm anterior to the foot motor cortex and attached to the head. Treatment is designed to
regulate the Cortico-Striatal-Thalamic-Cortical (CSTC) circuit and specifically the ACC and the Medial
Prefrontal Cortex (mPFC). Patients were assessed with the BDD-YBOCS before the start of the treatment (pre-

test), after two weeks since the start of the treatment (mid-test) and at the end of the treatment (post-test).

Results

dTMS + CBT was well tolerated and all three patients completed the protocol. At the end of treatment,
standardized metrics reported a reduction of 30% or more in BDD Y-BOCS scores (see Fig.1) as well as an
improvement in related disability, measured with the SDS. Significantly, patient 1 and 3 BDD Y-BOCS scores
at the post-treatment timepoint were below the cut-off (20) for the presence of a BDD diagnosis. Patient 2
showed a reduction of obsessive thoughts, although they were still reported. Patients’ repetitive behaviours

were significantly reduced in frequency.
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Figure 1 Body Dysmorphic Disorder Y-BOCS scores of the three cases at three timepoints (pre-test; mid-test; post-test): Mid-test
corresponded to 15 sessions and post-test to 30 sessions.

Discussion

At our knowledge, this is the first time that dTMS has been reported as a treatment for BDD. Previously,
high frequency dTMS over the mPFC and the ACC was found to reduce OCD symptom severity [10]. Moreover,
a study found a reduction in anorexia nervosa-related obsessions and compulsions after the treatment with

dTMS [13], a condition which shares similarities with BDD [14].

The decision of treating patients with dTMS was taken considering clinical phenomenology of BDD with
respect to OCD spectrum disorders according to the hypothesis of the existence of specific dedicated circuits.
Indeed, CSTC circuits are known to play a role both in OCD and BDD [15], considering also that several studies
reported volumetric reductions in ACCin BDD [11, 16]. Importantly, symptoms reduction was associated with
animprovement in related disability and clinical global impression scale score. This means that this treatment

could help increasing the quality of life of these patients.



Regarding the combined treatment with exposure therapy, symptom provocations are proposed to activate
brain circuitry involved in OCD pathology, specifically abnormalities in CSTC circuits [17]. In this case, we
have decided to combine dTMS with concomitant, online symptom provocation, with the idea that this would
jointly regulate brain circuits activity. Previous studies have shown the effect of combined, simultaneous
psychotherapy and TMS in psychiatry disorders [18, 19]. Hypothetically, symptom provocation + dTMS work
by improving inhibitory control and error monitoring, thus enhancing the patients’ ability to dismiss
obsessions and resist compulsions. The here adopted protocol includes the active participation of the patient
and we account this integrative behavioural and neurofunctional approach for the improvement reported in

our patients with treatment-resistant BDD.

Two of the patients were also diagnosed with ASD. A previous report showed a reduction in obsessive
symptoms in two adults with high-functioning ASD after the treatment with dTMS at high frequency (5Hz)
over the mPFC [20]. In recent years there has been increasing interest in and research on the comorbidity of
ASD with OCD, identifying phenotypic, pathogenic, and pathophysiologic overlaps [21]. The cases presented
here support the notion that BDD can also occur in people with ASD. In cases with this comorbidity, two areas
are implicated: detail-focused and 'self'-focused [22]. The focus on detail stems from the positive valence
system domain organization of habits described in the Research Domain Criteria (RDoC) framework and local
processing biases reflected in the cognitive system domain subconstructs of visual recognition [23]. Self-focus
may be a manifestation of abnormal social processes related to RDoC's domain organization of cognition and
self-concept regarding social processes in both disorders. Detail-oriented processing bias is associated with
frontostriatal involvement and increased local circuitry [22]. Moreover, the ACC has been considered within
the RDOC framework as involved in positive valence system, cognitive system as well as social system [24].

This can further explain the reason why dTMS resulted to be effective specifically in cases 1 and 3.

The conclusions of this study are limited by the nature of the study (a case series), which not allowed for the
control of confounding factors. Furthermore, future studies should address the question of performing CBT
before or during the session and compare the results. Moreover, prospective studies with a sham group and
follow-up sessions are needed. In conclusion, this report highlights the possibility that dTMS + CBT could be

employed as a new therapeutic option for treatment-resistant BDD.
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