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AbstrAct
Introduction: Patients with medically unexplained somatic symptoms (MUSS) are encountered commonly in clinical practice. These symptoms are 
often difficult to treat and do not respond well to medication. There have been some studies demonstrating the efficacy of cranial electrotherapy 
stimulation (CES) in the management of somatic symptoms. Most studies on CES are for the management of anxiety and there is a dearth 
literature with regard to the use of CES in MUSS. This case series is aimed at demonstrating the efficacy of CES in the management of MUSS.
Methods: This case series consisted of patients with MUSS that presented to the psychiatry outpatient department of a tertiary general hospital. 
Patients with MUSS with no other medical cause and not relieved with available medications were included in the case series. Patients were 
administered CES daily for 10 to 20 sessions with each session lasting 30 minutes. The efficacy was evaluated by applying Somatic Symptom 
Scale-8 and the results of all cases were analyzed.
Results: Thirty-five patients (26 females and 9 males) between the ages 18 to 66 years were part of the case series. Majority of them had a 
diagnosis of major depressive disorder. There was statistically significant improvement in somatic symptoms after CES sessions in majority of 
the patients at the end of day 20 (29 of 35 patients).
Conclusions: CES is a safe treatment option for MUSS, and further studies in larger samples to establish its efficacy is warranted.
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IntroductIon
Cranial electrotherapy stimulation (CES) is a nonpharmacological 
treatment approach for the treatment of anxiety, depression, 
insomnia, and stress. Various medical conditions like headache, 
lower back pain, toothache, and fibromyalgia with predominantly 
pain symptoms have been treated with CES with a fair amount of 
success.1 CES is a US-FDA approved drug-free treatment for pain-
related conditions.2 CES works by the method of transmitting 
microcurrents in the range between 50 and 0.5 mA to the cranium 
from electrodes attached to both ear lobes.3 Studies of CES in 
patients over the last three decades in over 30,000 patients have 
demonstrated its efficacy in the management of chronic pain 
with depression and more than 50% of these patients showed a 
significant improvement in symptoms with minimal side effects.4

In clinical practice, patients with medically unexplained somatic 
symptoms (MUSS) are often encountered. These symptoms are 
difficult to treat and do not respond to medications.5 Majority of 
the studies on CES have been in patients with anxiety disorders 
and there is a dearth of Indian literature with regard to the use of 
CES.6 We have used CES in patients with MUSS in our center and 
this case series has been presented with the aim of evaluating the 
efficacy of CES in alleviating symptoms of MUSS and also to assess 
the tolerability and safety of CES in these patients.

Methodology
This case series was based on cases with MUSS visiting the 
psychiatry outpatient set up of a tertiary general hospital. Patients 
who had somatic complaints which no other medical cause 
explained and which were not relieved with routine medications 
were part of the case series. The psychiatric diagnosis of patients 
was done based on diagnostic and statistical manual 5.7 The 

patients were explained the basis of CES as a treatment and offered 
the same as an optional treatment. Their participation and to 
opt for CES was voluntary. Patients were told that they would be 
administered CES for 10 to 20 sessions with each session being 15 
to 30 minutes once a day. The electrodes will be applied on both 
the earlobes after cleaning the site of application with medical 
spirit. The machine used was of Balimed Company, Model No. 
AT-9.8 The machine has six levels of impulse range (0–15 Hz). The 
impulse was calculated based on the sensations patients felt on 
earlobes after starting the machine. On subsequent follow-ups, 
the impulse strength was increased if required. They would have 
to visit the outpatient department daily for treatment. A gap of 
maximum 1 day was permitted to maintain efficacy. The efficacy 
was evaluated by applying Somatic Symptom Scale-8 (SSS-8)9 at 
baseline, day 7, and day 14 of treatment. The scale used in the study 
was the SSS-8 which is an abbreviated 8-item version of the Patient 
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dIscussIon
The study revealed that CES as a treatment gave good results in 
almost 95% of the patients over 2  weeks. The improvement in 
MUSS is due to CES as their primary pathology was already under 
control, only symptom remaining was that of somatic complaints. 
While many patients improved, the exact mechanism of action of 
CES in MUSS remains unclear but it seems that the microcurrents 
activate specific neurons in the brainstem and that these neurocytes 
demonstrate increased ability to produce neurotransmitters such as 
serotonin, norepinephrine, and dopamine. These neurotransmitters 
later restore brain’s normal biochemical homeostasis which had 
disrupted due to stress.11 CES has been shown in studies to directly 
act on the reticular activating system of the brain which has a 
key role in regulating the activity of brain waves.12-14 The relaxed 
state that ensues induced by CES helps in reducing stress, mood 
stabilization, and also it regulates awareness and perception of 
specific pain types. This explains anxiolytic action of CES.15

The primary role of the reticular activating system is in the 
regulation of electrocortical activity and they influence our 
emotional states. Electrical stimulation of the periaqueductal grey 
matter has been shown to activate descending inhibitory pathways 
of pain from the medial brainstem to the dorsal horn of the spinal 
cord. Cortical inhibition also may be augmented by CES.16

Many patients with MUSS experience side effects with 
psychotropics which often is a reason for noncompliance to 
treatment. CES has minimal side effects and being machine-based 
appears to have an additional placebo effect. It can be safely used 
as an adjunct to pharmacotherapy or as a standalone alternative 
therapy combined with supportive counseling.17

The current study is just a case study and limited to 35 cases. 
Another limitation of our study being there was no control group 
and the sample population was not homogeneous. Larger studies 

Health Questionnaire-15 questionnaire (PHQ-15).10 The PHQ-15 
scale assesses the presence and severity of common somatic 
symptoms and is among the most widely used and validated 
self-report measures of somatic symptoms burden. Three PHQ-15 
items (menstrual problems, sexual problems, and fainting) were 
not included in the SSS-8 because of low commonalities with 
other items, low symptom prevalence, and low associations with 
measures of functioning, quality of life, and healthcare use. A 
5-point response option (0–4) for each SSS-8 item and a 7-day 
time frame was used to mirror the response options and time 
frame of the patient-reported outcomes measurement. The total 
score on SSS-8 ranged from 0 to 32.11 For the entire duration of 
the study, the patients continued consuming medicines that 
they were already taking prior to the start of CES. No change in 
medical treatments was made prior to starting CES. The CES was 
provided free of cost and the patients staying close to the hospital 
were those that opted for the study. The number of sessions 
each patient received was based on feedback responses given 
by the individual patient. As long as they did not find, benefit 
sessions were continued. The study was a case series and not a 
randomized trial hence no ethical clearance was needed for the 
study. However, a written valid informed written consent was 
taken from every patient and their caregiver prior to the start of 
CES treatment.

results
Our study included 35 patients with age range of 18 to 66 years. 
The mean age of the patients was 38.43 ± 13.01 years. Twenty-six 
(74.3%) female patients and 9 (25.7%) male patients were part of 
the case series. The psychiatric diagnoses of all patients in the case 
series is mentioned in Table 1. Details of their medications were not 
discussed as each had different diagnoses and medicines. Details 
of CES sessions are mentioned in Table 2. All patients received the 
sessions for 30 minutes per session. The mean scores on SSS-8 of 
all 35 patients on baseline was 15.8 ± 5.61. The scores on day 7 and 
day 14 were 10.6 ± 4.47 and 6.23 ± 3.88, respectively. Repeated 
measures MANOVA applied to the score showed that the difference 
between these scores was statistically significant (p <0.01) both at 
day 7 and day 14, thereby showing efficacy right during 1st week 
(Table 3). All 35 patients completed the all sessions and we had no 
dropouts. None of the patients experienced major side effects. 
Since the electrodes were applied to the ear lobes many patients 
(10 of 35) complained of tingling of the earlobes.

Table 1: Diagnostic profile of sample population

Diagnosis in which patient had MUSS No. (%)
Alcohol use disorder 1 (2.8%)
Anxiety disorder 2 (5.8%)
Conversion disorder 4 (11.5%)
Illness anxiety disorder 1 (2.8%)
Major depressive disorder 16 (45.7%)
Schizophrenia with conversion disorder 1 (2.8%)
Somatic symptom disorder 10 (28.6%)

Table 2: Number of sessions received by the patients

Sessions received No. (%)
10 3 (8.6%)
11 4 (11.4%)
12 5 (14.3%)
13 2 (5.7%)
14 6 (17.1%)
15 10 (28.6%)
16 2 (5.7%)
17 2 (5.7%)
18 1 (2.9%)

Table 3: Comparison of SSS-8 scores by repeated measures of analysis

SSS-8 score 
(N = 35)

Mean 
(S.D.)

SSS-8 paired  
differences 
(N = 35) Mean (S.D.), t (p)

Baseline 15.8 (5.65) Baseline–Day 7 5.2 (2.62), 11.73 (<0.01)
Day 7 10.6 (4.46) Day 7–Day 14 4.37 (2.27), 11.36 (<0.01)
Day 14 6.23 (3.88) Baseline–Day 14 9.57 (4.3), 13.17 (<0.01)
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with controlled states and comparisons of patients with and 
without pharmacotherapy shall help us understand the efficacy 
of CES better. Further larger studies in diverse patient populations 
are warranted to help us establish the place of CES in treatment 
algorithms for patients with MUSS.
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