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ABSTRACT

BACKGROUND
The essential elements of anaesthesia for Modified Electroconvulsive Therapy (mECT) include rapid loss of consciousness, effective
attenuation of the hyperdynamic response to the electrical stimulus, avoidance of gross movements, minimal interference with
seizure activity and prompt recovery of spontaneous ventilation and consciousness.

The aim of the study is to compare the haemodynamic variations in modified ECT using Thiopentone sodium and Propofol as
induction agents.

MATERIALS AND METHODS

80 patients posted for mECT were selected randomly from the Department of Psychiatry, Government Medical College,
Thiruvananthapuram; 40 patients were given Thiopentone sodium 4 mg/kg and 40 patients were given Inj. Propofol 1 mg/kg as
induction agents. The variables like Heart Rate, Systolic and Diastolic Blood Pressure were measured at 0 minute, 2 minutes, 4
minutes, 6 minutes, 8 minutes, 10 minutes, 15 minutes and 30 minutes after induction of anaesthesia. The outcome measures
compared are Rate Pressure Product and Duration of Seizure Threshold.

RESULTS

The mean seizure duration for both groups were comparable (Thiopentone group 31.95 + 9.59 sec and Propofol group 32.83 *
6.18 sec, P value > 0.05). There was a very highly significant reduction in Rate Pressure Product (RPP) for Propofol group
compared to Thiopentone group at 2nd mt, 4th mt, 8th mt, 10th mt and 30th mt (p < 0.001).

CONCLUSION
We conclude that Propofol when compared to Thiopentone sodium is a safe anaesthetic agent for electroconvulsive therapy with
good haemodynamic stability.
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BACKGROUND

Use of anaesthesia has become the standard of modern day
Modified Electroconvulsive Therapy (MECT) practice.
Anaesthesia during electroconvulsive therapy has given the
psychiatrists a more humane and ethical way to practice their
profession. It gives the patients a good and safer option
during the treatment. Lot of studies has undergone in this
subject to find out the better agents for induction of
anaesthesia, so that it balances between good patient safety
and effectiveness of the treatment.
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The wusual induction agents used for MECT are
methohexital, thiopentone sodium, propofol, etomidate or
sometimes ketamine. However, information about doses of
anaesthetic agents for Indian patients is lacking.

A lot of study were done to titrate the ideal anaesthetic
agent for MECT to balance between haemodynamic
variability and seizure duration to get a clinically significant
response. Efficacy of ECT in alleviating acute depression is
dependent on the duration of the induced seizure.(12) EEG
seizure activity lasting from 25 to 50 is alleged to produce the
optimal antidepressant response. Patients experiencing an
initial seizure duration of 15 sec or 120 sec achieve a less
favourable response to ECT.(3)

Thiopentone and Propofol in various doses were studied.
Here, we are comparing the haemodynamic variations and
seizure duration between Thiopentone sodium and Propofol
as agents in modified electroconvulsive therapy.

Because many of the anaesthetic drugs used for ECT have
anticonvulsant properties, they would be expected to
decrease the duration of ECT-induced seizure activity in a
dose-dependent manner. Use of larger than necessary
dosages of general anaesthetics will shorten the duration of
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ECT-induced seizure activity and could adversely affect the
efficacy of the ECT treatments. Therefore, there is a delicate
balance between achieving an adequate anaesthetic state and
an optimal duration of EEG seizure activity.(¥) In the current
healthcare environment, use of general anaesthetic
techniques with a rapid onset and recovery is essential to
facilitate fast tracking and permits the discharge of these
patients within 1 - 2 hrs. after the ECT treatment.

The Aim of the Study is to Compare

1. Haemodynamic status between Thiopentone Sodium and
Propofol as induction agents in MECT.

2. To compare the seizure duration.

MATERIALS AND METHODS

After obtaining the Ethical Committee and Research

Committee clearance, 80 patients posted for MECT in the

Department of Psychiatry, Government Medical College,

Thiruvananthapuram were recruited for the study by a

computer generated random number table into two groups.

Group T- Those receiving Inj. Thiopentone sodium 4 mg/kg
I/V.

Group P- Those receiving Inj. Propofol 1 mg/kgI/V.

All patients included in the study underwent a detailed
preanaesthetic checkup.

The age and weight were noted with baseline heart rate,
the systolic and diastolic blood pressure. All patients and
nearest relatives were given a written informed consent.

Premedication

Each patient was given T. Ranitidine 150 mg in the previous
night and T. Metoclopramide 10 mg and T. Ranitidine 150 mg
at 6.00 am in the morning of the procedure. The patient was
asked to keep nil orally for 8 hours prior to the procedure.
Patient was asked to avoid T. Lithium in the night prior to the
procedure.

Secured an intravenous line with 18 g cannula in the right
arm. Inj. Glycopyrrolate 0.2 mg intramuscular is given 1 hour
before the procedure. The fluid deficit was calculated
according to the hours of fasting 2 mL/kg/hour. The deficit
was corrected with 0.9% normal saline over 2 hours.

Monitors

Patients were connected to the non-invasive blood pressure

monitor using the standard adult size cuff on the right arm,

Electrocardiogram monitor. The baseline systolic and

diastolic blood pressure taken and calculated the mean

arterial pressure,

MAP= Diastolic blood pressure + 1/3 pulse pressure,

Pulse Pressure= Systolic blood pressure - Diastolic blood

pressure-

e  Rate Pressure Product is calculated using the formula.

e  RPP=Systolic blood pressure x Heart rate

e The baseline heart rate is measured from the ECG
machine, another standard adult size blood pressure cuff
of a sphygmomanometer is applied on the left upper
arm, which is used as a tourniquet.

Procedure

Patients were preoxygenated with 100% oxygen through
Magill’s circuit and anatomical face mask for 5 minutes. The
inducing drug (Either Thiopentone Sodium or Propofol) in a
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masked syringe by an Anaesthetist who is blind to the group
is given intravenously through the side port of the cannula
over an on flow infusion of 0.9% normal saline slowly over 30
seconds. The tourniquet in the left arm is inflated 30 mmHg
above the recorded systolic blood pressure with the
sphygmomanometer. The loss of eye lash reflex is taken as
the end point of induction. Supporting the ventilation with
intermittent positive pressure ventilation using the Magill’s
circuit. Give Inj. Succinylcholine intravenously and support
the ventilation using the bag and mask. The dose of Inj.
Succinylcholine 0.5 mg/kg +/- is titrated in the first session of
the MECT. Support the ventilation with 100% oxygen via bag
and mask by intermittent positive ventilation. A soft rubber
bite block is introduced into the oral cavity to protect the
tongue from injury during the seizure. If the jaw relaxation is
not adequate, bag and mask ventilation is continued till
adequate relaxation is obtained and then the bite block is
introduced. Bilateral ECT is administered over the temple of
the head after cleaning the area with saline, the threshold of
the stimulus is measured in the first ECT session by titration.
Look for the seizure activity in the left hand, which is already
isolated using the sphygmomanometer with a stop watch.
Adequate seizure was defined as 15 seconds of motor and 25
seconds of EEG seizure (Electroencephalogram). After the
seizure, the bite block is removed, cleared the oral secretions
with soft tipped suction catheter by venturi suction and
continued the assisted ventilation by bag and mask with
100% oxygen till the patient takes independent smooth
regular respiration. Continue the oxygen supplementation via
the simple face mask. The heart rate, systolic and diastolic
blood pressure and seizure duration were measured and
calculated the MAP. Rate Pressure Product (RPP), which is
the measure of myocardial oxygen demand is also calculated.

Management of Complications

Any episode of bradycardia is treated with Inj. Atropine 0.6
mg intravenously. Hypotension is treated with 0.9% normal
saline infusion. Nausea or vomiting is treated with Inj.
Ondansetron 4 mg intravenously. Any signs of breathing
difficulty or bronchospasm are treated.

Statistical Analysis
A pilot study was conducted to find out the minimum drug
needed to get comparable haemodynamic status balancing
absence of awareness following MECT. Level of significance-
It is taken as 5%.

Power is taken as 80%. Clinically meaningful difference-
To detect a smaller difference. Sample size is calculated by
determining the population (500), confidence interval 11 secs
for seizure duration for a clinically significant effect and
confidence limit of 95% and referring the prior studies using
the software developed by the Christian Medical College
(CMC), N Master version 2.0. Formula of calculating sample
size is-
0= [(Zo/2 + Zp)? x {2(6)3}]/ (1 - p2)?
where,
n= sample size required in each group,
ul= mean change dose of Thiopentone to produce a clinically
meaningful change in EEG= 10
u2= mean change in dose of Propofol to produce a clinically
meaningful EEG= 9.4.
ul - p2= clinically significant difference= 0.6
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6= standard deviation= 1.195.
Zq,2: This depends on level of significance, for 5% this is 1.96
Zp: This depends on power, for 80% this is 0.84

The ‘n’ comes as 90 and accepting the dropout as 10% we
assume the sample size for detecting a meaningful change in
EEG can be achieved with 80 patients, i.e. 40 patients in each
group.

Data were analysed using computer software, Statistical
Package for Social Sciences (SPSS) version 10. Data are
expressed in its frequency and percentage. To elucidate the
associations and comparisons between different parameters,
Chi-square (y2) test was used as non-parametric test.
Student’s t-test was performed as parametric test to compare
different variables. For all statistical evaluations, a two-tailed
probability of value < 0.05 was considered significant.

RESULTS

Age Distribution Table

The mean age of the people in each group has no statistical
significance (p > 0.05). When compared non-parametrically
into four groups, 2-square test show no statistical 0 - 24
years, 25 - 29, 30 - 34 and greater than 35 years the chi
significance in each group is (p > 0.05).

Diagnosis

On arranging the subjects according to the diagnosis shows
almost same number of people fall in each group. Groups (p >
0.05) (Fig. 1). Drug requirement on analysing the calculated
mean dose of induction agents, the T group shows
significantly very high dose compared to P group (p < 0.001).
But for the end point of induction to achieve, a lower dose
than the calculated mean dose of thiopentone was needed
and propofol group need to add excess drug, which was
statistically significant (p < 0.05). The voltage of the stimulus
has no statistical difference between the two groups (p >
0.05) (Table 2).

The Initial Baseline Readings

The initial baseline heart rate, systolic blood pressure,
diastolic blood pressure, Mean Arterial Pressure (MAP), SPO2
were taken. Among these readings, only the diastolic blood
pressure shows a significant statistical difference between
the two groups (p < 0.05). All other readings show no
significant changes (p > 0.05) (Table 3).

Heart Rate Variations after the Stimulus
The readings from zero minute to 30t minute are analysed. It
was not significant at the zero minute (p > 0.05), whereas all
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the readings show very high significance among the groups (p
< 0.001) (Table 4).

Systolic Blood Pressure Distribution
The changes at second minute was very highly significant
between each other (p < 0.001). All other readings show
significant increase in systolic blood pressure in the
thiopentone group (p < 0.05) (Table 5).

Diastolic Blood Pressure Distribution

The readings at second minute and 30th minute were
significantly high for thiopentone group (p < 0.05). Diastolic
blood pressure at 6th, 8th and 15t minute were highly
significant for propofol (p < 0.01) (Table 6).

Mean Arterial Pressure Distributions (MAP)

MAP at 4thmt, 8th mt and 30th mt shows a significant reduction
for propofol (p < 0.05) and that at 2nd, 6th and 15t mt were
statistically highly significant (p < 0.01) (Figure 2).

Rate Pressure Product

There was a very highly significant reduction in RPP for
propofol group compared to thiopentone group at 2nd mt, 4th
mt, 8th mt, 10th mt and 30t mt (p < 0.001). The changes in
other intervals were not that much significant (p > 0.05)
(Table 7, Figure 3).

Duration of Motor Seizure

The duration of motor seizure has no statistical difference
between the two groups (p > 0.05). But the time taken for
recovery from anaesthesia were very less for propofol group
compared with thiopentone. This was statistically highly
significant (p < 0.001) (Table 8).

Adverse Effects

Non-parametric comparison of adverse effects between the
two groups shows no statistical significance (p > 0.05), but
one patient each were reported for adverse effects from the
thiopentone group (p > 0.05) (Table 9; Figure 4).

Drug Mean |+ SD|T value| P value
Thiopentone | 29.00 |6.00
A 674 .
ge (years) |4 ool | 2815 [5.25] C¢74 | 7005
Thiopentone | 51.08 |6.99
Weight (k; -5.726 | < 0.001
cight (k&) =5 pofol | 59.70 [6.47 <

Table 1. Comparison of Age and Weight between

Thiopentone and Propofol Groups

Drug Mean +SD T value P value
. Thiopentone 206.15 29.20
Drug administered (mg) 30.970 <0.001
Propofol 59.70 6.47
Thiopentone -2.40 24.62
Extra drug administered (mg) P -2.313 <0.05
Propofol 6.83 5.48
Thi t 25.29 3.57
Succinylcholine administered (mg) opentone -5.370 <0.001
Propofol 30.41 4.79
Thi t 3.88 6.55
Extra succinylcholine administered (mg) Lopentone 3.972 <0.001
Propofol -1.33 5.03
Current (Millicoulomb) Thiopentone 203.00 84.80 1.131 > 0.05
Table 2. Drug and Stimulus requirement in Thiopentone and Propofol Groups
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Drug Mean +SD T value P value
Heart rate (Beats per min.) Th;:g;:;g;le gggg g;é 0343 - 0.05
ysoic () Mo R Lt ow | o
Diastolic BP (mmHg) Thg(r’g;:;glne ;22(3) ;gg 2387 <005
Thiopentone 88.23 6.71
MAP (mmHg) Propofol 91.43 10.05 -1.675 >0.05
Propofol 96.90 1.08
Table 3. Initial Baseline Readings in Thiopentone and Propofol Groups
Time (min) Drug Mean +SD T value P value
° “Propofol 258 oot 1611 - 005
2 Propotel 8070 1607 5186 <0001
* Th;;)gs:ftsln - 18052.;}180 12233 4.566 <0.001
6 Thri(r)gsggln - 1807(?.7755 i(z)ég 3.475 <0.01
8 Thri(r)g;ggln ) 1809%\;5700 12:22 4.048 <0.001
10 Thli(r)gsggln - 1809%.2358 ﬁig 5.287 <0.001
v Thli(r)gsgftgln ) 18072.410O ﬁgi 5.223 <0.001
i rapool 663 1031 5331
Table 4. Distribution of Heart Rate (Beats/Minute) after the Stimulus
Time (min) Drug Mean +SD T value P value
° " propofol 11753 1545 112 - 005
2 " propofol 1038 AT 3751 <0001
* “rropoiol 12058 1777 2323 <005
6 Thlisgsgftglne ﬁ;ég 13:2(7, 2.208 <0.05
8 “Propofol 12300 . 1772 - 005
10 “Propofol” 12135 Sor 1703 - 005
s “hropool 153 500 2393 <005
3 propofol 1555 48 1.295 - 005
Table 5. Systolic Blood Pressure (mmHg) after the Stimulus in Thiopentone and Propofol Groups
Time (Min) Drug Mean +SD T value P value
’ “hropotol 2| 1267 0673 - 005
’ ropoiol 7518 | iy 2.405 <005
: ropotol regs | 1338 1933 - 005
‘ ropoiol reso | a5t 3173 <001
i “hropoiol rsan | ah7 2764 <001
0 “hropool Y T 1780 - 005
5 “hropol Tass e 2725 <001
30 “ropoiol 7508 | sa0 2375 <005

Table 6. Diastolic Blood Pressure (mmHg) after the Stimulus in Thiopentone and Propofol Groups

—
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Time (min) Drug Mean +SD T value P value
0 Tﬁ:?;ﬂ:ﬁe g?:?i? ;22;32 1.907 >0.05
’ 'H;:gsgggne iiiiﬁif 5?2232 6.610 <0.001
: “Propotal 1036980 75552
° “Propotal 268375 1411857 0070 | 005
° “Propotal 1099693 86247
10 S Propofal 084578 Trotes
1S “Prapoll 1576505 1566421 0,190 - 005
30 “Propofal 1036925 137058 siz4 | <0001

Table 7. Distribution of Rate Pressure Product (RPP) after the Stimulus in Thiopentone and Propofol Groups

RPP = Systolic BP x Heart rate

Drug Mean +SD T value P value
. . . Thiopentone 31.95 9.59
Duration of convulsions (in sec) Propofol 3283 6.18 -0.485 >0.05
. e Thiopentone 156.45 54.75
Recovery: Regular respiration (in sec) Propofol 99 65 28.22 5.833 <0.001
. S Thiopentone 280.95 161.65
Recovery: Eye opening (in sec) Propofol 167.58 6551 4111 <0.001
. L . Thiopentone 488.28 186.74
Recovery: Moving limbs (in sec) Propofol 32233 8433 5.122 <0.001
i . Thiopentone 668.60 204.41
Recovery: Obey Command (in sec) Propofol 46430 9532 5.729 <0.001
Table 8. Duration of Motor Seizure and Recovery (in seconds) in Thiopentone and Propofol Groups
Adverse Effects Thiopentone Propofol Total
Nil 37 40 77
92.50% 100.00% 96.30%
Delirium 1 - 1
2.50% 1.30%
1 1
Loose Tooth 250% - 130%
1 1
Restless 2.50% ) 1.30%

Table 9. Adverse Effects occurred after the Procedure in Thiopentone and Propofol Groups

Chi square=3.117; p > 0.05

Fig. 1. Mode of presentation for ECT in thiopentone and Fig. 2. Distribution of Mean Arterial Pressure (mum of Hg)
b propofol groups after the stimulus in thiopentone and propofol group
102
]
— J
30% :ED 3 g 1
40% 2 92 1
30% s L T —
; 86 B
20% 84
82 1
10% 80 T T T T T
0% 0 2 4 6 8 10 15 30
Schisophrinia  Bipolar disomler  Depression Others Time (min)
OThiopentone @ Propofol —— Thiopentone —— Propofol
DISCUSSION

There was a statistically very high significant difference in
weight of the subjects between groups (p < 0.001). The
propofol group shows an increased mean weight compared to
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thiopentone. Reports by Noam (2004)®) took the European
population with a mean weight around 75.5 kg The
calculated mean dose of thiopentone (T- 4 mg/kg) was not
needed to attain the anaesthetic plane. It took 2.40 mg less
than the calculated dose. In P group where the calculated
dose is 1 mg/kg, which cannot attain the adequate
anaesthetic plane. The actual mean dosage needed for P
group was 1.12 mg/kg and that for thiopentone was 3.4
mg/kg. There are reports of 2 dosages of thiopentone for
ECT- 2 mg/kg and 4 mg/kg (Harti et al, 2001).(6) In Noam’s
study the dose of thiopentone was 3.6 mg/kg and that of
propofol was 1.9 mg/kg.(5) In a pilot study conducted before
the present study, in which the dose of thiopentone used was
2 mg/kg, but most of the patient’s complaints of awareness
during the procedure and show very high haemodynamic
fluctuations.

Noam (2004)) wused thiopentone 3 mg/kg and
Vothknecht (2003)(" gives us the dose of thiopentone as 3.3
mg/kg. But reports by Sakamoto (1999)®) shows a reduction
in seizure duration associated with increasing doses of
thiopentone, i.e. 2 mg/kg which gives a longer seizure
duration than 4 mg/kg. This reduction is seizure duration
with a high dose of thiopentone may be the reason for opting
a low-dose thiopentone for ECT. The medical fraternity has
always tried for a balance between good patient clinical
outcome and noncompliance. Regarding the dose of propofol,
various dosage regimens were put forward for induction.
Noam (2004),6) Atsushira Sakamoto® (1999) Fumio
Nishihara® (2002) gave dosages of 1 mg/kg, 1.5 mg/kg, 2
mg/kg respectively. Kadoi(l® took propofol 1 mg/kg and
succinylcholine for haemodynamic responses in ECT by
echocardiography shows significant differences compared to
the pre-induction levels (p < 0.05). Michail(®1) in 1995 studied
propofol 1.3 - 2 mg/kg vs methohexitone 1 - 1.9 mg/kg vs
etomidate shows that propofol protects from untoward
hypertensive response to ECT, which was least with
etomidate. The present study took propofol 1.114 mg/kg for
adequate induction. So a reduction in dose requirement by
2.40 mg from the original calculated dose of thiopentone and
additional requirement of 6.83 mg of propofol shows a high
statistical difference among the two groups. This suggests
that ideal dose of thiopentone ranges between 3 - 4 mg/kg
and that of propofol may range between 1 - 1.5 mg/kg for
induction in ECT.

On observing the trends of heart rate, systolic pressure,
diastolic pressure and MAP, there was some similarities
regarding the maximum rise in values and maximum
reduction from the initial values. There was a similar drop in
systolic blood pressure, diastolic blood pressure and MAP
from their initial mean values at the zero time. There was a
similar maximum increase in diastolic blood pressure and
MAP from their initial mean values at the 8t minute. In
systolic blood pressure, the maximum rise from the initial
value for propofol was at the 8th minute and that for
thiopentone group are at the 2nd minute. In case of the heart
rate, the maximum reduction in T group occurs at zero time
and that for P group occurs at 2nd minute. So there was a
reduction in heart rate, systolic blood pressure, diastolic
blood pressure and MAP to the maximum towards the zero
minute after procedure. This may be attributed to the
vasodilatory action of the induction agents as well as the
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initial transient parasympathetic stimulation after ECT.(12.13)
But the comparison at zero time such as heart rate, systolic
blood pressure, diastolic blood pressure and MAP shows no
much significance. This lack of significance may be attributed
to the possible reduction in sensitivity of the automated
blood pressure monitoring just after the end of the stimulus
where the subjects were mostly at the tonic phase of
convulsion.

Rate Pressure Product (RPP) is the product of heart rate
and systolic blood pressure. It represents the myocardial
oxygen demand. In comparison of the two groups shows no
significant reduction at zero minute (p > 0.05), which was the
same in other readings such as heart rate, systolic blood
pressure, diastolic blood pressure and MAP. The 2nd, 4th, 1(Qth
and 30t minute readings were highly significant (p < 0.001).
The RPP of propofol group were definitely lower compared to
T group. Propofol reduces the myocardial oxygen demand
better than thiopentone. Along the same group, the RPP was
maximum at the 8th minute by (+3572.22) and minimum at
zero minute by +699.77 for thiopentone. The same for
propofol was maximum at 15t minute by +3111.60 and
minimum at 2nd minute by -658.61. So propofol was
successful to decrease the RPP from initial value during the
sympathetic stimulation and reduces the myocardial oxygen
demand. But Fumio Nishihara(® (2002) reports no significant
difference between two age groups regarding MAP and RPP
after ECT (p > 0.05).

Strengths of the Study are

The group was selected from a randomised numbered
sample. The study is a double blinded one. The heart rate and
blood pressure recordings were noted from an automated
monitor, thus avoiding the observer bias. The pre-medicants
and muscle relaxants used were same for both groups. All the
subjects were preloaded with normal saline prior to the
procedure to correct fluid deficit, which might have occurred
from overnight fasting. This avoided the exaggerated
haemodynamic fluctuations during induction due to fluid
deficit. The stop watch used were same for all the subjects to
detect the recovery time. All the readings were taken by the
same anaesthetist; this avoided bias due to technical defect
by different person.

Limitations of the Study are

The blood pressure monitoring was done by Cuff method.
More accurate values might be obtained if intra-arterial blood
pressure recordings were employed. Study limited over
rather a younger age group populations. This prevents to
study the haemodynamic change in all age groups. The study
does not take into consideration of the drug therapy, in which
the subjects were on. Their use of anticonvulsants,
benzodiazepines and lithium can hinder the recovery time
and seizure duration.

The readings were taken on the second ECT session. The
changes in recovery and seizure duration may vary with each
session. A comparison of both drugs in the same patient at
different session could have given a more relevant result
regarding the haemodynamics and recovery of drugs. This
could have avoided the patient factors that interfere. We used
different strength of the current in each group as stimulus.
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This can make variation in seizure duration as well as the
recovery time and cognitive functions. No cardiovascular
response prevention drugs such as Lignocaine, Nitroprusside,
etc. were administered in both the groups, which might have
lowered the haemodynamic responses. This is in good
intention to find out the real changes in haemodynamic status
during induction.

CONCLUSION

This double-blinded study using thiopentone (4 mg/kg) and
propofol (1 mg/kg) shows that propofol offers better
protection against  wide regarding
haemodynamic parameters during and after ECT. Propofol
offers an early recovery time from anaesthesia. The seizure
duration was inconclusive, but shows a statistically
insignificant improvement in the propofol group. The side
effects were less in propofol group than thiopentone.
Considering all the above parameters, propofol is a good
quality anaesthetic agent for induction in ECT.

The maximum parasympathetic stimulation occurs
between 0 - 2 minutes and the maximum sympathetic
stimulation occurs at 8th minute after the stimulus. Further
studies are needed to delineate the cognitive functions,
seizure duration and dosage of the stimulus. There is scope
for further investigations regarding the occurrence of
parasympathetic and sympathetic stimulation during ECT.
Further studies are required to improve the treatment
modality for the wellbeing of society.

fluctuations
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