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Abstract
Introduction
Electroconvulsive therapy (ECT) is a functional treatment for a significant mental illness that involves a
momentary application of electrical stimulation to induce generalized seizures. The use of right unilateral
(RUL) and bilateral (BL) ECT has been controversial. Thus, the study aimed at comparing the effectiveness of
RUL ECT and BL ECT in treating depression.

Methodology
A longitudinal study was conducted between September 2016 and January 2021 at a tertiary care hospital in
Sindh, Pakistan. All patients over the age of 18 with clinically diagnosed depression in the last month were
included in the study. Baseline depression scores and post-treatment scores were determined using
Hamilton Depression Rating Scale (HDRS). All patients were assigned to each treatment group. Group A was
administered right unilateral electroconvulsive therapy, while group B was administered bilateral
electroconvulsive therapy. Adverse effects were documented right after treatment, at four hours, and then
one day after therapy. Depression severity was determined after each ECT session using the HDRS scale.
Electroconvulsive therapy was discontinued when an HDRS score of 10 was achieved. 

Results 
The mean HDRS score at baseline in the bilateral ECT group was 24.99 ± 3.938, which lowered to 17.56 ± 2.65
by the 3rd session, 12.45 ± 3.76 by the 6th session, and to 11.86 ± 2.3 by the end of treatment (p<0.0001).
Similarly, the right unilateral ECT was equally effective in improving the depressive symptoms (p<0.0001).
There was no significant difference between the efficacy of bilateral and unilateral placements of electrodes
in electroconvulsive therapy (p=0.116). 
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Introduction
Electroconvulsive therapy (ECT) is a functional treatment for a significant mental illness that involves a
momentary application of electrical stimulation to induce generalized seizures [1]. ECT had been commonly
practiced to treat a range of psychiatric illnesses, peculiarly severe depression; however, it has been replaced
by oral medications in recent years [2]. 

A recently published review by Pinna et al. revealed that ECT is a profound therapeutic strategy in patients
with severe and refractory neuropsychiatric illnesses [3]. 

Despite the fact that ECT has been in practice for over 45 years, there is still debate over the mental illnesses
for which it is appropriate, its effectiveness in treating them, the appropriate means of administration,
potential consequences, and the amount to which it is used in different contexts [4] Reservations regarding
the possibility for ECT overuse and abuse, as well as a need to protect patients' rights, have arisen as a result
of these difficulties. Simultaneously, there is apprehension that restricting ECT usage in reaction to public
opinion and legislation may deny some patients of a presumably beneficial treatment [5].
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In the recent past few decades, researchers have focused their efforts on determining the efficacy of ECT and
its indications, as well as understanding its molecular mechanisms, determining the degree of side effects,
and determining the best treatment approach [6,7]. 

Unfortunately, in Pakistan, only a few studies have been conducted exploring the efficacy of ECT in patients
with severe psychiatric ailments [8]. Minhas et al. revealed that out of the 5240 patients, 1520 (29%) were
administered ECT as a therapeutic modality. Of these, 60.8% had depression. The rate of discontinuation
against medical advice was 16.7% [8]. The reasons for discontinuation were severe headaches, muscle
soreness, intolerable nausea or vomiting, and indifference in the symptoms. There is a dire need for further
exploration in different techniques of administering ECT and determining the most optimum and safe
method as current literature has been inconsistent. Keeping this in mind, the current study was conducted in
a tertiary care center where modified ECT was offered to patients with psychiatric ailments. The authors
compared the effectiveness of right unilateral (RUL) ECT against bilateral (BL) ECT in treating depression.

Materials And Methods
A longitudinal study was conducted between September 2016 and January 2021 at a tertiary care hospital in
Sindh, Pakistan. Ethical approval was obtained prior to the initiation of the study (reference #
JSMU/IRB/2019/-456). Informed consent from all patients was taken. If a patient was not oriented at
presentation, the consent was taken from their family. All patients diagnosed with depression between the
age of 18 and 65 years were included in the study. 

Patients with multiple comorbidities, neurological disease, and a history of psychotic disorders were
excluded from the research. All patients had their absolute, and relative contraindications to ECT
evaluated [9]. Demographic data, baseline investigations, and information about medication were collected
with the help of proforma. 

ECTs were administered by senior postgraduates who had more than two years of experience in the
department. All patients received multiple ECT sessions overall and a minimum of two sessions per week. 

Before ECT, the procedure was narrated comprehensively in the local languages to all patients by the
evaluators. The ECT device was prepared. Patients in group A, i.e., bilateral ECT, had electrodes placed at
the bitemporal region. While patients in group B, i.e., right unilateral ECT, had electrodes placed on the
right temporal region. Propofol was used as the anesthetic agent before administration of the ECT (modified
ECT). 

Every adverse effect was documented immediately, 12 hours, and 24 hours after therapy. At baseline, the
Hamilton Depression Rating Scale (HDRS) was used to gauge progress in depressive symptoms among the
individuals after the third, sixth session of ECT, and one month post-intervention [10]. 

Those who discontinued treatment against medical advice were excluded from the study. The main reason
for the discontinuation of treatment was indifference in the symptoms. By the end of the study, only 404 out
of 481 were left who completed all sessions of ECT. A discontinuation rate of 18.4% was documented. 

Version 26 of the Statistical Package for Social Sciences (IBM Inc., Armonk, New York) was used to analyze
the data. Frequencies and percentages were calculated to determine categorical variables like gender and
side effects. For continuous factors such as age and the number of ECTs delivered, a mean with standard
deviation was computed, as well as HDRS scores at each follow-up. To determine the efficacy of each study
group, before and after intervention paired t-tests were applied at a 5% level of significance. The significant
cut-off was established at a p-value of less than 0.05.

Results
A sum of 404 respondents' data was examined. About 15%, i.e., 61/404 patients, had depression with
psychotic features. The mean age of patients in the bilateral electroconvulsive therapy (ECT) group was
34.62 ± 10.64 years, while in the unilateral ECT group, the mean age was 33.96 ± 8.76 years. In the bilateral
ECT group, 85 (42.08%) were males, and 117 (57.92%) were females. In the unilateral ECT group, 88 (43.9%)
were male, and 114 (56.10%) were females. 

The mean Hamilton Depression Rating Scale (HDRS) score at baseline in the bilateral ECT group was 24.99 ±
3.938, which lowered to 17.56 ± 2.65 by the third session, 12.45 ± 3.76 by the sixth session, and to 11.86 ± 2.3
by the end of treatment (p<0.0001). Similarly, the right unilateral ECT was equally effective in improving the
depressive symptoms (p<0.0001) (Table 1).

2021 Saeed et al. Cureus 13(9): e18313. DOI 10.7759/cureus.18313 2 of 5



 HDRS score (mean ± S.D) P-value

Bilateral ECT group   

Baseline 24.99 ± 3.938 <0.0001

After the third session 17.56 ± 2.65  

Baseline 24.99 ± 3.93 <0.0001

After the sixth session 12.45 ± 3.76  

Baseline 24.99 ± 3.93 <0.0001

Post-intervention 11.86 ± 2.3  

Unilateral ECT group   

Baseline 25.73 ± 4.865 <0.0001

After the third session 16.64 ± 978  

Baseline 25.73 ± 4.865 <0.0001

After the sixth session 12.54 ± 3.56  

Baseline 25.73 ± 4.865 <0.0001

Post-intervention 11.34 ± 2.45  

TABLE 1: Improvement in mean HDRS with respect to electroconvulsive therapy in patients with
depression
ECT - electroconvulsive therapy; HDRS - Hamilton Depression Rating Scale

There was no significant difference between the efficacy of bilateral and unilateral placements of electrodes
in ECT (p=0.116) (Table 2).

HDRS scores Bilateral ECT group Unilateral ECT group P-value

Pre-intervention    

Mean ± SD 24.99 ± 3.938 25.73 ± 4.865 0.534

Post-intervention    

Mean ± SD 11.86 ± 2.3 11.34 ± 2.45 0.116

TABLE 2: Mean depression scores in bilateral ECT group versus unilateral ECT group
ECT - electroconvulsive therapy; HDRS - Hamilton Depression Rating Scale

Discussion
The study looked at the effectiveness of right unilateral and bilateral electroconvulsive treatment in patients
with depression. In the treatment of depression, we discovered that both BL and RUL ECT were highly
effective. We were unable to detect any significant difference between the two techniques of
electroconvulsive therapy. 

Van et al. conducted a study on patients who presented with major depression and had not yet achieved the
required response after 12 RUL ECT sessions. The authors concluded that continuing with RUL ECT for six
months after 12 sessions will give a better outcome. A favorable response was also achieved by combining
antidepressants with RUL or BL ECT [11]. Similarly, Sackeim et al. found that the second dose of high dose,
brief pulse, and bitemporal ECT had a higher response on depressed patients who were not responsive to the
first dose of ECT [12]. The authors support the conclusion that patients might benefit from longer courses of
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electroconvulsive therapy.

In developed countries, modified electroconvulsive therapy has been used for a long time, but in developing
countries, unmodified ECT remained in practice until it was prohibited in 2017 [13]. Previously modified
ECT was commonly used in parts of India and in some African countries where anesthetic resources limited
practice [14]. However, with time, unmodified ECT was replaced with modified ECT owing to the
advancements in the field of anesthesia. According to Panwala et al.'s study, ECT is one of the most
successful therapies for depression in Nigeria, and there is a need to raise knowledge about the issue among
health practitioners [15]. In a study published by Cambridge University Press, ECT was reported to be highly
beneficial against not only depression but also effectively treated schizophrenia and postpartum psychosis
[16]. Memory impairment was a commonly reported side effect. 

The current study evaluated the optimum placement of ECT (bilateral versus right unilateral). There are
comparable data in favoring bilateral ECT; however, the current study revealed that both techniques were
extremely effective in alleviating depressive symptoms. In a study published in the Journal of Psychiatric
Research, the authors evaluated the therapeutic effectiveness of right unilateral and
bilateral electroconvulsive treatment. The efficacy did not significantly differ between the groups; however,
individuals in the RUL group had significantly lower rates of confusion and blood pressure disturbances.
Furthermore, patients in the RUL group performed significantly better with respect to cognition and
auditory memory [17]. 

We faced certain limitations during the study. About 16 percent of patients in our study discontinued the
treatment against medical advice and were lost to follow-up. The main reason for discontinuation was no
improvement in symptoms of depression. Further studies should be focused on combination therapy, and
factors affecting patient compliance should be explored.

Conclusions
We observed that both RUL and BL ECT provided relief from depressive symptoms, effectively. The present
study did not observe any significant differences in efficacy between the two electroconvulsive
therapy techniques. Future studies should observe long-term follow-up to assess the recurrence rate of
depression in both techniques. Overall, ECT is also effective besides being safe for treating depression on
both a right unilateral and a bilateral basis.

Additional Information
Disclosures
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approved by the committee. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance 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. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
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