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ABSTRACT 

 

Background: Electroconvulsive therapy (ECT) is a recognized intervention for severe mental 

conditions, such as major depression, schizophrenia, and bipolar disorder. The selection of 

anesthetic drug markedly affects seizure quality, hemodynamic response, and recovery profile. 

Propofol and Thiopentone are frequently utilized induction drugs, each possessing unique 

pharmacological characteristics. Propofol provides swift recovery and cardiovascular stability, but 

Thiopentone is associated with prolonged seizure duration. Evaluating their efficacy and safety is 

crucial for optimizing anesthesia management during ECT and enhancing patient outcomes. 

Aim: This study compares the efficacy and safety of Propofol and Thiopentone as induction agents 

for ECT. 

Materials and Method: A prospective study was conducted on 48 patients undergoing ECT, 

divided into two equal groups of 24 each. Group P received Propofol (1–2 mg/kg), while Group T 

received Thiopentone (3–5 mg/kg) as induction agents. Hemodynamic parameters (heart rate, 

systolic and diastolic blood pressure), seizure duration, induction time, recovery time, and adverse 

events were recorded and analyzed. 
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Results:  Propofol was associated with significantly faster induction and recovery time compared 

to Thiopentone (p < 0.05). However, seizure duration was shorter in the Propofol group, though 

still within therapeutically acceptable limits. Thiopentone maintained longer seizure activity but 

was associated with a slower recovery and higher incidence of post-procedural confusion. 

Hemodynamic responses were more stable in the Propofol group. 

Conclusion: Both Propofol and Thiopentone are effective induction agents for ECT. Propofol 

offers advantages in terms of hemodynamic stability, rapid onset, and quicker recovery, making it 

a preferable choice for outpatient settings. Thiopentone, while producing longer seizures, may be 

better suited in cases where prolonged seizure duration is desirable. 

Keywords: Anaesthetic agents, Electroconvulsive therapy, Propofol, Seizure, Thiopentone. 

 

 

INTRODUCTION 

Electroconvulsive therapy (ECT) is a well-established and efficacious treatment for 

numerous severe mental conditions, such as major depressive disorder, bipolar disorder, catatonia, 

and schizophrenia. It is especially advantageous in situations where pharmaceutical interventions 

are ineffective, contraindicated, or result in significant adverse consequences.1  

The therapeutic effectiveness of ECT is mostly ascribed to the generalized tonic-clonic 

seizure it elicits under regulated circumstances.2 To guarantee patient safety, comfort, and 

procedure effectiveness, ECT is consistently performed under general anaesthesia utilizing a short-

acting anaesthetic drug and a muscle relaxant.3 

The optimal anesthetic for ECT must exhibit rapid onset and recovery, low influence on 

seizure length, and maintain stable cardiovascular parameters during the therapy. Propofol and 

Thiopentone (thiopental sodium) are two of the most frequently utilized intravenous induction 

medications. Their distinct pharmacodynamic profiles render them appropriate for diverse clinical 

scenarios, yet also require comparative assessment to ascertain their respective merits and 

drawbacks in the context of ECT.4,5  

Propofol, a short-acting intravenous anesthetic, is esteemed for its quick induction, brief 

duration of action, and seamless recovery profile. It provides enhanced hemodynamic stability and 

diminishes postoperative nausea and vomiting.6 Propofol exhibits anticonvulsant characteristics, 

potentially decreasing seizure duration, a significant consideration in ECT because sufficient 

seizure length is essential for treatment effectiveness.7  
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Thiopentone, a barbiturate with significant hypnotic properties, has historically served as 

an agent for anesthetic induction. It possesses a slightly extended duration of action relative to 

Propofol and is recognized for its low impact on seizure threshold, frequently leading to prolonged 

seizure durations during ECT.8 Thiopentone may induce considerable cardiovascular depression 

and protracted recovery, which might be detrimental, especially in outpatient or high-risk groups.9  

The selection between Propofol and Thiopentone frequently relies on the clinical context, 

institutional guidelines, and the inclination of anesthetist. Although many studies have examined 

the individual efficacy of both drugs, direct comparisons are necessary to assess their overall 

performance, particularly for seizure duration, induction and recovery times, and hemodynamic 

alterations during ECT.  

The study seeks to offer evidence-based recommendations for anesthetic drug selection 

during ECT by assessing criteria like seizure length, hemodynamic stability, induction and 

recovery features, and side effects. This comparative study intends to provide significant insights 

into clinical practice by optimizing anesthetic management for therapeutic effectiveness and 

patient safety.  

AIMS AND OBJECTIVES 

● To compare the efficacy and safety of Propofol and Thiopentone as induction agents for 

ECT. 

MATERIALS AND METHODS 

The present prospective, randomized, single-blind, comparative study was conducted in 

the Department of Anaesthesiology, Sree Mookambika Institute of Medical Sciences, 

Kulasekharam, over a period of 18 months. A total of 48 patients scheduled for ECT were enrolled 

in the study after obtaining informed consent and approval from the Institutional Ethics 

Committee. Patients were randomly allocated into two equal groups of 24 each, based on the 

induction agent used: 

● Group P (n = 24): Received Propofol 1.5 mg/kg IV 

● Group T (n = 24): Received Thiopentone 3 mg/kg IV 

Patients requiring repeat ECT during the study period were included only once in the 

analysis to avoid duplication of data. 
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Inclusion Criteria: 

● Adults aged 18–60 years 

● ASA physical status I or II 

● Scheduled for ECT due to psychiatric disorders such as major depression, 

schizophrenia, or bipolar affective disorder 

Exclusion Criteria: 

● Known allergy to Propofol or Thiopentone 

● History of cardiovascular instability 

● Raised intracranial pressure or seizure disorders unrelated to psychiatric illness 

● Significant hepatic, renal, or neuromuscular disease 

All patients were instructed to fast overnight for solids, with clear fluids permitted up to 

one hour before the procedure for oral medication intake. On arrival, standard monitors were 

applied, including ECG, pulse oximetry, and non-invasive blood pressure. All patients received 

Glycopyrrolate 0.1 mg/kg IV as premedication. 

Following induction with the respective anaesthetic agent, Succinylcholine 0.4 mg/kg IV 

was administered to achieve neuromuscular blockade. Patients were ventilated using a face mask 

with a Mapleson D breathing system to ensure adequate oxygenation and carbon dioxide 

elimination.  

Bilateral ECT was administered using a brief-pulse, square-wave, constant-current ECT 

machine (120 mC, 70 Hz, 0.1 sec pulse width). Electrode placement was bifrontotemporal. ECT 

sessions were conducted twice weekly. During the entire course of ECT, patients continued their 

maintenance psychiatric medications under the supervision of a psychiatrist, who remained 

blinded to the anaesthetic agent used. 

Primary outcomes measured included duration of motor seizure, energy delivered in Joules, 

and time to recovery, defined as the time taken to respond to verbal commands after the procedure. 

Secondary data included demographic details (age, sex, weight), duration of illness, number of 

ECT sessions, and length of hospital stay. Hemodynamic parameters—such as heart rate, mean 

arterial pressure, and oxygen saturation—were monitored and recorded before the procedure and 

immediately post-recovery to assess cardiovascular stability. 
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Additionally, all patients underwent neuropsychiatric assessments using the Beck 

Depression Inventory (BDI) and Mini-Mental State Examination (MMSE). These assessments 

were conducted at three time points: before the first ECT (baseline), after the third ECT, and 1–3 

days following the final ECT session. The BDI was used to quantify the severity of depressive 

symptoms, with scores ranging from 0–62, while the MMSE assessed cognitive function, with 

scores ranging from 0–30. These tools allowed for evaluation of both the therapeutic response and 

cognitive impact of ECT under different anaesthetic regimens. 

Data were analyzed using SPSS version 25.0. Continuous variables were expressed as 

mean ± standard deviation and compared using the unpaired Student’s t-test. Categorical variables 

were presented as frequencies and percentages and analyzed using the Chi-square test or Fisher’s 

Exact test where appropriate. Changes in BDI and MMSE scores were assessed using paired t-test 

or repeated measures ANOVA. A p-value < 0.05 was considered statistically significant. 

OBSERVATION AND RESULTS 

A total of 48 patients were enrolled and randomly divided into two equal groups of 24 

each. Group P received Propofol, and Group T received Thiopentone as induction agents. Both 

groups were comparable with respect to baseline demographic variables such as age, gender, 

body weight, and duration of illness (p > 0.05) as shown in Table 1. 

Parameter Group P (n = 24) Group T (n = 24) p-value 

Age (years) 36.8 ± 10.4 38.1 ± 9.6 0.58 

Male : Female ratio 13 : 11 12 : 12 0.77 

Weight (kg) 61.2 ± 8.3 62.7 ± 7.9 0.48 

Duration of illness (months) 14.5 ± 4.9 15.1 ± 5.3 0.64 

Number of ECT sessions 6.2 ± 1.4 6.5 ± 1.6 0.43 

Table 1: Comparison of demographic profile in both groups 

Intraoperative parameters showed that the mean seizure duration was significantly longer 

in Group T (38.5 ± 6.3 seconds) compared to Group P (28.7 ± 5.8 seconds, p < 0.001). Recovery 

time was significantly shorter in Group P (6.1 ± 1.5 minutes) than in Group T (9.4 ± 2.1 minutes, 

p < 0.001), as shown in Table 2. 
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Parameter Group P (n = 24) Group T (n = 24) p-value 

Seizure Duration (sec) 28.7 ± 5.8 38.5 ± 6.3 < 0.001 

Recovery Time (min) 6.1 ± 1.5 9.4 ± 2.1 < 0.001 

Table 2: Comparison of Seizure Duration and Recovery Characteristics in both groups 

Hemodynamic parameters revealed a significantly greater rise in heart rate and mean 

arterial pressure post-ECT in the Thiopentone group compared to the Propofol group (Table 3). 

Parameter Group P (n = 24) Group T (n = 24) p-value 

HR Increase (bpm) 10.2 ± 3.7 18.4 ± 4.5 < 0.01 

MAP Increase (mmHg) 12.7 ± 4.6 22.1 ± 5.4 < 0.01 

SpO₂ Post-ECT (%) 98.2 ± 0.9 97.9 ± 1.1 0.21 

Table 3: Comparison of Hemodynamic Changes Post-ECT in both groups 

Neuropsychiatric assessments using the BDI and MMSE scores showed no significant 

difference in psychiatric improvement or cognitive function between the two groups across the 

three time points (Table 4). 

Time Point 
BDI Score 

(Group P) 

BDI Score 

(Group T) 

MMSE Score 

(Group P) 

MMSE Score 

(Group T) 

Baseline 32.4 ± 4.3 31.9 ± 4.6 27.3 ± 1.9 27.1 ± 2.1 

After 3rd ECT 21.6 ± 3.9 22.1 ± 4.1 27.1 ± 2.0 26.9 ± 2.3 

After final ECT 14.8 ± 3.7 15.2 ± 3.9 27.2 ± 1.8 27.0 ± 1.9 

p-value (between groups) > 0.05 > 0.05 > 0.05 > 0.05 

Table 4: Comparison of BDI and MMSE Scores in both groups 

Adverse effects were minor and self-limiting in both groups. Pain on injection was more 

common in the Propofol group (16.6%), while post-ECT confusion and delayed awakening were 

more frequent in the Thiopentone group (20.8%). No major complications were observed in either 

group. 
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DISCUSSION 

Both groups were demographically comparable, with no statistically significant variations 

in age, gender distribution, body weight, disease duration, or the number of ECT sessions 

administered. This comparability ensures that observed differences in outcomes may be ascribed 

to the induction agents employed rather than to confounding baseline characteristics.  

The present study revealed that the seizure length was substantially longer in the 

Thiopentone group (38.5 ± 6.3 seconds) than in the Propofol group (28.7 ± 5.8 seconds, p < 0.001). 

Given that effective ECT depends on sufficient seizure duration, this implies that Thiopentone 

may possess a beneficial attribute. In contrast, recovery time was markedly reduced in the Propofol 

group (6.1 ± 1.5 minutes) compared to the Thiopentone group (9.4 ± 2.1 minutes, p < 0.001). The 

expedited recovery associated with Propofol correlates with its pharmacokinetic characteristics, 

which encompass swift redistribution and metabolism, rendering it more appropriate for 

environments where rapid turnover and patient surveillance are essential. 

Kumar A et al.10 observed that the average seizure length for patients in the thiopental 

group was 83 ± 34.43 seconds, compared to 94.45 ± 21.37 seconds in the propofol group (p < 

0.01). The energy administered per treatment was 10.88 ± 4.78 J in the thiopental group compared 

to 12.20 ± 4.53 J in the propofol group (p < 0.05). The number of ECTs required was substantially 

greater in the propofol group (9.71 ± 2.87) compared to the thiopental group (5.86 ± 0.36), p < 

0.0001.  

The study conducted by Manasa SS et al.11 revealed a statistically significant difference in 

mean seizure length between thiopentone sodium and propofol (28.3 vs. 20.9 s, p < 0.01). 

Substantial alterations in baseline values occurred post-procedure. The disparity in the mean 

recovery length between the thiopentone sodium group and the propofol group, namely (467.0 ± 

72.2 s vs. 311.5 ± 58.6 s), was statistically significant (p < 0.01).  

Bauer J et al.12 reported that the average seizure length for patients in the thiopental group 

was 36.3 seconds, compared to 25.7 seconds in the propofol group (P = 0.001). The charge 

generated per treatment was 79.5 mC in the thiopental group compared to 109.8 mC in the propofol 

group (P = 0.026). In the propofol group, 16 patients (52%) attained the maximum electrical dose, 

compared to 8 patients (26%) in the thiopental group (P = 0.014). No variation in treatment 

response or the quantity of treatments administered was noted.  
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Similar to the present study, the study carried out by Mir AH et al.13 demonstrated that 

propofol offers the benefits of smooth induction, stable hemodynamic parameters, and rapid 

recovery in comparison to etomidate and thiopentone. Thiopentone offered the benefit of extended 

seizure duration compared to propofol, albeit with a considerably extended recovery time.  

Verma A et al.14 noted that Propofol was linked to a reduced seizure length in comparison 

to Thiopentone, with the consequent seizure duration being significant for the therapeutic efficacy 

of ECT. No substantial variation was observed in the quality of seizures between the two 

pharmacological groups.  

The present study demonstrated that propofol had superior hemodynamic stability, 

evidenced by significantly reduced post-ECT elevations in heart rate and mean arterial pressure 

relative to Thiopentone (p < 0.01). This renders Propofol a favorable option for those with 

cardiovascular risk.  

The study conducted by Gaddam NR et al.15 revealed a statistically significant difference 

in heart rate at 10-minutes post-shock delivery; in systolic blood pressure at 2-minutes post-shock; 

in diastolic blood pressure following the administration of the drug and immediately post-shock; 

and in mean arterial pressure at post-induction and at 0 and 2 minutes post-shock, with group T 

exhibiting higher values than groups K and P (p < 0.05). At all other instances, HR and BP were 

comparable across all three groups.  

Both groups in the current study demonstrated comparable and significant enhancement in 

depression symptoms (BDI) without cognitive deterioration (MMSE), signifying equivalent 

clinical efficacy.  

Kumar A et al.10 reported that the average MMSE score was 29.14 in the thiopental group 

compared to 29.57 in the propofol group (p > 0.05). The average BDI score was 7.14 in the 

thiopental group compared to 3.29 in the propofol group (p < 0.05).  

Manasa SS et al.11 noted that the average BCRS scores following the first and final sessions 

in the thiopentone sodium group were 9.2 and 11.6, respectively, while the propofol group 

recorded scores of 8.0 and 10.0, respectively. The mean BCRS scores between the initial and final 

post-MECT assessments were significantly different in both the thiopentone sodium group (p < 

0.01) and the propofol group (p < 0.01). The mean BCRS scores exhibited significant differences 

at both the initial post-MECT (p < 0.05) and the final post-MECT (p < 0.05) between the two 

anesthetic groups.  
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Propofol resulted in more injection pain (16.6%), whilst Thiopentone was associated with 

increased post-ECT disorientation and delayed awakening (20.8%). No significant difficulties 

arose, affirming the safety of both agents with appropriate oversight.  

Kavakbasi E et al.16 observed that the ECT series was more prone to interruption due to 

cognitive adverse effects in the thiopental group (p = 0.001). The number of patients attaining 

remission was markedly greater in the thiopental group (p = 0.015).  

Sharma T et al.17 concluded in their study that propofol is a superior induction agent 

compared to thiopentone sodium, exhibiting faster induction, enhanced hemodynamic stability, no 

significant impact on seizure duration, and prompt recovery without adverse effects.  

 

CONCLUSION 

Propofol and Thiopentone were both effective induction agents for modified ECT, each 

with distinct benefits. Thiopentone produced longer seizure durations but caused delayed recovery 

and greater hemodynamic changes. Propofol offered quicker recovery, better cardiovascular 

stability, and improved tolerability, despite slightly shorter—but still therapeutic—seizure 

durations. No significant differences were found in psychiatric or cognitive outcomes (BDI, 

MMSE). Both agents were well tolerated with minor, self-limiting side effects. Propofol may be 

preferable where rapid recovery and stability are prioritized; Thiopentone may suit cases needing 

prolonged seizures. Larger studies are recommended to confirm these findings. 
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