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Abstract
Somatoform pain disorders (SPD) are common, disabling and do not respond well to existing treatment
modalities. We investigated the usefulness of 18 sessions of high frequency repetitive transcranial magnetic
stimulation delivered at the left dorsolateral prefrontal cortex (DLPFC) in five right-handed patients with
SPD. All patients reported significant improvement in pain relief and activities of daily living. High-
frequency repetitive transcranial magnetic stimulation (rTMS) delivered at the left DLPFC may be useful in
SPD.
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Introduction
Somatoform disorders including somatoform pain disorders (SPD) are among the most common psychiatric
disorders and are frequently comorbid with depressive disorders [1]. They are generally recalcitrant and lead
to significant dysfunction [1]. Various treatment modalities have been used in SPD but there is little
evidence for effective treatments in the same [2]. Repetitive transcranial magnetic stimulation (rTMS) is
useful in a variety of chronic painful conditions [3]. We hypothesised that high-frequency (HF) rTMS
delivered over the prefrontal cortex (PFC) may be useful in SPD. This is because SPDs are frequently
comorbid with depressive disorders and HF rTMS is effective in the latter [4]. Secondly, PFC has been shown
to be involved in the pathogenesis of SPD [5]. Finally, PFC HF rTMS has been shown to be effective in
reducing pain associated with resistant depression [3]. This study represents a preliminary investigation into
the potential effectiveness of HF rTMS in SPD.

Case Presentation
The study protocol was passed by the institute ethics committee and the study was carried out in the rTMS
service of the department of psychiatry of a tertiary hospital in North India. A prospective, open-label
design was adopted. Purposive sampling was used to recruit five patients of either gender and aged at least
18 years referred to the service with a diagnosis of persistent somatoform pain disorder (F45.4) as per the
ICD-10. All the patients were referred for rTMS treatment because of inadequate response to conventional
treatment (mostly pharmacological). All patients provided written informed consent. History and clinical
assessment was reviewed and diagnosis was confirmed. All patients were treated with rTMS as per a
commonly used protocol [6]. The F3 location on the scalp was determined as per the 10-20 system. This
location generally corresponds to the left dorsolateral prefrontal cortex (DLPFC). Motor threshold was
detected using the visual method as per the intensity required to evoke contraction of the Abductor pollicis
brevis muscle of the right hand at least 50% of the times the stimulus was delivered. The pulses were
delivered at 100% of the motor threshold. The rTMS was delivered in form of pulses delivered at a frequency
of 10 Hz for 4 seconds followed by a wait period of 26 seconds (high frequency). We delivered 1200
pulses/session (30 trains/session). One session/day was delivered each working day (Monday-Saturday). We
delivered 18 sessions/patient. All treatments were delivered using a figure-of-8 coil on a Magstim Rapid2
machine. All patients continued to be managed by referring clinicians who could alter pre-existing
prescriptions as per requirement. Assessments were carried out at baseline, weekly thereafter until the end
of 18 sessions and finally at two weeks after last rTMS session. Pain assessment was done using a 10-cm
visual analog scale (VAS). Table 1 presents the patient socio-demographic and clinical profiles and details of
response to rTMS.
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S.
No.

Patient profile
Duration of
symptoms in
years

Current
prescription

Comorbid
psychiatric
diagnosis

VAS Score
%
decreaseBaseline

Week
1

Week
2

Week
3

Week
5

1

40 years old married female,
illiterate, homemaker, pain over
head, both upper limbs and
trunk

10 years
Duloxetine 60
mg/day

None 8 8 7 6 6 25

2
50 years old married female,
homemaker, illiterate, pain over
head, neck and trunk

2 years
Duloxetine 60
mg/day

None 8 8 7 3 3 62.5

3
32 years old married male, 10
years of education, farmer, pain
all over body

15 years
Venlafaxine
150 mg

Dysthymia
(F34.1)

8 8 6 3 3 62.5

4
38 years old married female,
illiterate homemaker, pain over
head, abdomen

5 years
Venlafaxine 150
mg Duloxetine
60 mg

None 8 8 6 3 3 62.5

5
43 years old married female,
homemaker, illiterate, pain over
right side of body

18 years
Duloxetine 60
mg

Dissociative
motor disorder
(F44.4)

9 9 3 3 2 77.77

TABLE 1: Patient profile and response to rTMS.
VAS: Visual analog scale; rTMS: Repetitive transcranial magnetic stimulation.

All patients were right-handed. None of the patients had any diagnosable physical illness. All patients were
able to complete 18 sessions. No serious side-effects were noted or reported.

Our results indicate that HF rTMS delivered over the left DLPFC was effective in our cohort with SPD. The
improvement started by the second week (after six sessions) and continued over the rest of the duration of
rTMS. Improvement was sustained at two weeks after last session of rTMS. All patients also reported
subjective improvements in activities of daily living and that the pain was reduced and bothered them a lot
less than before. All patients were satisfied with the treatment. These results are in keeping with other
reports that have shown the effectiveness of rTMS in chronic pain [3]. Our study is perhaps the first to report
this in SPD.

Discussion
SPDs are generally poorly researched and have low quality evidence with regards to the effectiveness of
treatment options [1]. Both pharmacological and non-pharmacological options have been tried without
much success and given the heterogeneity of clinical presentations, specific treatment guidelines are
unavailable [7,8]. Whereas there is some evidence with respect to the effectiveness of rTMS in pain
associated with depressive disorders and disorders such as fibromyalgia or neuropathic pain, to the best of
our knowledge no such evidence exists for SPD [9]. Various mechanisms for the putative effectiveness of
rTMS in such conditions have been postulated but the exact mechanisms remain unknown. In such a
scenario, treatment options such as rTMS in SPD need to be investigated more thoroughly.

Our study found that HF PFC rTMS was effective in alleviating pain in SPD. The speed of improvement was
similar to that has been reported in other trials for chronic pain due to fibromyalgia [10]. Thus similar
mechanisms such as endogenous opioid release and functional improvements in brain areas associated with
pain may be involved [9]. We also found that our patients reported a greater quantum of improvement than
has been reported elsewhere. For instance, in a study on medically unexplained pain in patients with
resistant depression, the improvement reported was 37.5% [11]. In our study, except for one patient all
patients reported an improvement of at least 62.5%. These results must be seen in context of socio-
educational background of the patients. It is well known that rTMS is associated with significant placebo
response including in pain disorders [12]. It is likely that in our study as well, placebo response may have
played an important part in the reported improvement.

Conclusions
Our study indicates that rTMS needs to be investigated more thoroughly as a treatment option in SPD. This
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is important because existing treatment options in SPD are of limited utility.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Institutional Ethics
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with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
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within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.
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