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ABSTRACT

IntroducƟon: Typical anaestheƟc agents used during
Electro Convulsive Therapy (ECT) have anƟconvulsant effect
which can impact the generalized seizure induced during the
ECT procedure. As per the recent literature, Anaesthesia to
ECT Ɵme interval (AETI) has significant impact on duraƟon
of convulsion and quality of seizure. Hence, the current
study was aimed at assessing the AETI on duraƟon of
convulsion and its efficacy. Methodology: It is a randomized,
comparaƟve study. Subjects were randomized into two
groups, Group A had longer AETI - 90 seconds, Group
B shorter AETI of 30 seconds. Total 60 samples with
30 subjects in each group. All were given 4 sessions of
ECTs, and the duraƟon of seizure was measured aŌer each
session, clinical outcome was measured by Brief Psychiatric
RaƟng Scale (BPRS) before and aŌer the 4th session of
ECT. Results: The mean duraƟon of convulsion in Group
A (45.97±12.57 seconds) is longer compared to Group B
(23.69±5.86 seconds) and was staƟsƟcally significant, even
in individual sessions of ECT, group A had longer duraƟon
of convulsion. The mean decrease in BPRS scores of both
groups were compared as a measure of efficacy and found
that Group A had a higher mean decrease in BPRS score
(9.53±3.05) compared to Group B (6.5±2.58) which was
staƟsƟcally significant. Conclusion: Study showed that
Group A with longer AETI when compared to Group B with
shorted AETI, had longer duraƟon of convulsion and a good
clinical outcome as measured with mean decrease in BPRS
score, which were staƟsƟcally significant.

KEYWORDS: Anaesthesia - ECT Ɵme interval (AETI), Brief
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INTRODUCTION

Electroconvulsive therapy (ECT) has proven to be a highly
effecƟve treatment for various psychiatric disorders, such
as drug-resistant depression, schizophrenia, catatonia, and
mania [1]. In this approach, the procedure is carried
out while the paƟent is under general anesthesia, during
which minor electrical currents are applied to the brain,
intenƟonally inducing temporary seizures [2]. Different types
of anestheƟcs are employed in electroconvulsive therapy,
each with its own set of benefits and drawbacks. The
administraƟon of electrical sƟmulaƟon during ECT induces
seizures while the paƟent is under anesthesia [2].

The anƟconvulsant effects of the typical anaestheƟc
agents commonly employed for general anaesthesia in ECT
can significantly influence the resulƟng generalised seizure
[1]. The impact of these effects varies based on factors
including the type of drugs administered, the level of
anestheƟcs present in the brain during seizure iniƟaƟon,
and the dosage administered [2]. It has been shown
that an increased anaestheƟc dosage is linked to seizure
threshold, requiring a greater charge to induce a seizure
[1], AddiƟonally, there are indicaƟons that medicaƟons
possessing anƟconvulsant characterisƟcs can impact the
duraƟon of seizures, and may also reduce the effecƟveness
of treatment [3].

Research has primarily concentrated on the significance
of the specific anaestheƟc agent used during ECT or the
exact dosage given. However, it is also crucial to take
into account the levels of anaestheƟc present in the blood
and brain at the moment of administering the sƟmulus.
Since unconsciousness is triggered by a rapid intravenous
injecƟon, it is logical to assume that the levels of anaestheƟc
in the plasma and brain will decrease aŌer reaching a
peak. Therefore, the Ɵming of delivering the ECT sƟmulus
concerning the levels of anaestheƟc in the brain may
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play a vital role in reducing the anƟconvulsant effects of
anaesthesia on the effecƟveness of ECT [4]. It is expected
that the Ɵming of the ECT sƟmulus administraƟon plays a
crucial role in determining ECT effecƟveness, given that the
blood plasma concentraƟon decreases over Ɵme following
the anaestheƟc injecƟon [1].

Studies have demonstrated that the duraƟon between
administering the anestheƟc and delivering the ECT sƟmulus
has an impact on the strength and characterisƟcs of the
seizure induced by ECT. [1] Galvez et al. showcased in
their study that extended intervals between anaesthesia and
electroconvulsive therapy (ECT) resulted in enhanced seizure
quality. This finding was observed in a retrospecƟve analysis
of 84 paƟents who underwent propofol anaesthesia [5].
Taylor and colleagues also showed in a recent randomized
clinical trial that a longer interval between anesthesia and
ECT leads to higher quality seizures induced by ECT [3].

Moreover, it is worth considering whether a longer dura-
Ɵon of convulsion or enhanced seizure quality truly trans-
lates to a superior outcome. AŌer all, the ulƟmate objec-
Ɵve of opƟmizing the anestheƟc approach in electroconvul-
sive therapy (ECT) is to enhance clinical outcomes, specifi-
cally efficacy and cogniƟon. The retrospecƟve cohort study
conducted by Xiao Wei Tan et al found that an extended
AETI is linked to improved seizure quality and has a signif-
icant impact on cogniƟon, similar to what would be anƟci-
patedwith increased ECT dosing. However, the study did not
establish a clear associaƟonwith treatment effecƟveness [1].

It is imperaƟve to emphasize the necessity for further
research in the field of AETI and its impact on clinical
outcomes or efficacy in clinical seƫngs. Hence the current
study is aimed at effect of Ɵme interval between anaesthesia
to ECT inducƟon Ɵme on the duraƟon of convulsion and the
outcome in the parƟcipants

Aims and ObjecƟves:

This study aimed to idenƟfy the effect of Anaesthesia to
ECTƟme interval (AETI) on duraƟonof convulsion and clinical
outcome in subjects with Schizophrenia

MATERIALS AND METHODS

This was a randomized comparaƟve study conducted in
a terƟary care psychiatry hospital aŌer geƫng approval
from the InsƟtuƟonal Ethics CommiƩee. The subjects were
selected from the pool of paƟents who were diagnosed with
Schizophrenia andwere posted for ECT as themodality of the
treatment by the primary treaƟng consultant. Schizophrenia
subjects who were between 18 to 60 years, posted for ECT
and gavewriƩen informed consent to parƟcipate in the study
were included in the study and those with comorbidiƟes like
heart disease, intellectual disability and major neurological
disorders were excluded from the study.

Anaesthesia to ECT Ɵme interval (AETI) was defined as the
Ɵme interval from the Ɵme of injecƟng general anestheƟc

drug and inducƟon of electrical sƟmulus. The study groups
were named Group A and Group B with AETI as 90 seconds
and 30 seconds respecƟvely and all the subjects of both
groups received four modified ECT sessions on alternate
days as per the insƟtuƟon protocol. A total of 60 subjects
meeƟng the inclusion and exclusion criteria were selected
and randomized to two groups alternaƟvely and allocaƟon
concealment was done.

Before the first ECT session, the sociodemographic and
clinical data of all the subjects was collected. The severity of
illness was rated using Brief Psychiatry RaƟng Scale (BPRS) at
baseline and aŌer the 4th session of ECT to determine the
level of improvement.

The ECT sessions were conducted following the standard
protocol and anaesthesia was induced with Propofol (0.75-
1mg/kg body weight) as the inducing agent for all the
subjects along with other necessary medicaƟon for general
anaesthesia by the AnaestheƟst. AŌer inducƟon, Ɵme
was noted to give the electrical sƟmulus – 90 seconds for
subjects in Group A and 30 seconds for subjects in Group B.
The duraƟon of convulsion was recorded by observing the
external movement of upper limb using the cuff method.
StaƟsƟcal analysis was done using StaƟsƟcal Package for
Social Sciences (SPSS) soŌware version 25.0.

RESULTS

In group A almost equal distribuƟon of male and female
and in group Bmale parƟcipants weremore than female and
no significant difference in age betweenboth groups. In both
groups majority of the populaƟon were employed. Group
A had only Hindu and ChrisƟan populaƟon with major-
ity of them belonging to Hindu religion and in Group B
Hindu, ChrisƟan,MuslimparƟcipantswere therewithmajor-
ity belonging to Hindu religion. Majority of the parƟcipants
were married, and few parƟcipants were divorced/unmar-
ried. DuraƟon of illness in years was calculated, and mean
duraƟon was significantly higher in group B compared to
group A.
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Variable Group A Group B

Number of Subjects 30 30

Gender

Male 16 (053.3%) 19 (063.3%)

Female 14 (046.7%) 11 (036.7%)

Total 30 (100.0%) 30 (100.0%)

Age (Mean± SD) 30.83± 4.99 30.66± 5.55

EducaƟon in years
(Mean± SD)

10.12± 6.19 10.06± 6.13

Employment status

Employed 17 (056.7%) 19 (063.3%)

Unemployed 13 (043.3%) 11 (036.7%)

Religion

Hindu 25 (083.3%) 21 (070.0%)

ChrisƟan 05 (016.7%) 07 (023.3%)

Muslim 00 (000.0%) 02 (006.7%)

Marital Status

Married 17 (056.7%) 21 (070.0%)

Unmarried 07 (023.3%) 05 (016.7%)

Separated/Divorced 06 (020.0%) 04 (013.3%)

Domicile

Rural 17 (056.7%) 16 (053.3%)

Urban 13 (043.3%) 14 (046.7%)

DuraƟon of illness 6.73± 3.76 9.70± 5.97

Table 1: Socio-demographic profile

DuraƟon of convulsion of each session in group A and
group B was calculated and when compared group A had
significantly higher mean than group B in all (1st , 2nd ,3rd,
4th sessions) sessions, and total mean of all 4 sessions in
group A and group B were calculated and compared, it
showed total mean of all 4 ECT session in Group A had
significantly higher mean duraƟon of convulsion compared
to group B.

Baseline symptoms in parƟcipants were assessed before
1st ECT session using BPRS and mean BPRS score in group
A was higher than group B, and mean decrease in BPRS
scorewas also significantly higher in group A,meaning group
A with longer AETI of 90 seconds AETI had beƩer clinical
outcome compared to group B with shorter AETI of 30
seconds.

Group A Group B Signifi-
cance

In 1st ECT
(Mean±SD)

51.3±15.84 27.5±8.08 <0.00001

In 2nd ECT
(Mean±SD)

47.0±02.96 25.0±4.41 <0.00001

In 3rd ECT
(Mean±SD)

43.1±10.45 21.8±3.10 <0.00001

in 4th ECT
(Mean±SD)

40.8±09.81 19.6±2.96 <0.00001

All 4 ECT
sessions
(Mean±SD)

45.6±11.21 23.5±4.02 <0.00001

Table 2: DuraƟon of convulsion between the two groups in
individual ECT sessions

Variable Group A Group B P value

Baseline BPRS
score (Mean±
SD)

42.03±2.64 40.80±2.2 0.033

BPRS score aŌer
4th ECT
(Mean±SD)

32.4±2.81 34.26±2.3 0.0059

Mean decrease
in BPRS score
from baseline
(Mean±SD)

9.53±3.05 6.5±2.58 <0.00063

Table 3: Comparison of change in BPRS scores between the
two groups

DISCUSSION

The purpose of this study was to find out the effect
of AETI (anaesthesia - ECT Ɵme interval) on duraƟon of
convulsion and also the clinical outcome of the paƟent post
ECT (measured using BPRS). In this study 60 parƟcipants of
inpaƟents who were posted for ECT was taken and there
were total 35 males and 25 females with an average of 30
years age andmean educaƟon years of 10 years andmajority
belonging to Hindu religion and the mean duraƟon of illness
in years was significantly higher in group B compared to
group A.

Upon comparing group A with longer AETI (90secs)
with group B with shorter AETI (30secs), the duraƟon of
convulsion was longer in group A compared to group B,
indicaƟng longer the Ɵme interval between anaesthesia and
ECT inducƟon which was done in group A resulted in longer
duraƟon of convulsion and the results were comparable to
most of the previous studies Tan XW [1], Javadi AH et al [2] ,
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Taylor [3, 4] , Galvez [5], Jorgensen A et al [6] and comparison
was done on individual ECT session of the both group i.e.
(1st ECT of group A vs 1st ECT of group B, so on.) and even
on individual ECT session group A had significantly longer
duraƟon of convulsion compared to group B.

The clinical outcome in individual groups were also
measured pre ECT and post 4th ECT using BPRS scale and the
change/decrease in BPRS score was taken as improvement
score. Mean change of BPRS SCORE was significantly higher
in groupA compared to groupB, but groupBparƟcipants had
longer duraƟon of illness compared to group A which could
be a confounding factor.

Even though there was reducƟon in BPRS score, both
group A and group B parƟcipants didn’t show full response
- that is 50% reducƟon in BPRS score from the baseline, this
could be because our study calculated the BPRS score aŌer
4th ECT and not at the end of the ECT course, so somewould
have responded in further ECT sessions.

So, by the results group A with longer AETI had beƩer
duraƟonof convulsion andbeƩer clinical outcome compared
to the group B with shorter AETI and most of the previous
studies didn’t measure the clinical response or outcome, in
that aspect this is one of the few studies which did compare
the effect of AETI on clinical outcome in parƟcipants with
schizophrenia.

CONCLUSION

The main conclusion of this study is longer the Ɵme
interval between anaesthesia to ECT inducƟon, longer the
duraƟon of convulsion, whichwas also reflected in the beƩer
clinical outcome of the paƟents. So, it’s beƩer to monitor
the Ɵme interval between the anaesthesia to ECT inducƟon
Ɵme to have a longer duraƟon of convulsion and thus the
outcome.

LIMITATIONS

• Our study was done using a parƟcipant size of around
60, so larger parƟcipant size would help in beƩer
understanding.

• Side effects of ECT such as cogniƟon weren’t noted in
this study.

• Assessment of outcomes aŌer only 4 ECT limited the
ability to fully explore associaƟons between the AETI
and clinical outcomes.

• Also, mulƟple seƫng with heterogenous populaƟon
would help in applying the results to the general

populaƟon.
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