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ABSTRACT

BACKGROUND

Propofol and ketamine are used in modified electroconvulsive therapy (ECT) in treating various psychiatric disorders. Propofol
shortens seizure duration. Ketamine might cause cardiotoxicity, delayed recovery and psychotic episodes. This study was designed
to evaluate the effects of propofol and ketofol as an intravenous anaesthetic agent on seizure duration, recovery time and
haemodynamic variables during modified electroconvulsive therapy.

MATERIALS AND METHODS

In this prospective study, sixty patients aged 18-65 years with ASA 1/1I, for psychiatric disorders were included. Patients were
divided into two groups (30 each). Group P received propofol and group K received ketofol. Seizure duration, recovery time,
haemodynamic variables, complications and side effects were recorded. Data was analysed with SPSS 21 and independent t-test.
p<0.05 was considered significant.

RESULTS

Induction time was significant earlier (p<0.001) in group K (20.23+6.84 seconds) as compared to group P (33.43+£13.40 seconds).
The mean duration of seizure of patients of group K (38.93+15.26 seconds) was found to be statistically significantly higher
(p<0.001) than that of group P (18.10+5.17 seconds). The duration of recovery time was significantly earlier (p<0.001) in group K
(9.30+3.01 min) patients as compared to group P (18.93+1.46 min) patients. Patients in Ketofol group were more
haemodynamically stable than patients in propofol group.

CONCLUSION
Ketofol (1:1 Ketamine +propofol mixture) was associated with longer mean seizure, shorter recovery times with better
haemodynamic stability as compared to propofol in modified ECT anaesthesia.
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BACKGROUND

Electroconvulsive therapy (ECT) remains a widely used
effective and safe treatment for a variety of complicated
psychiatric disorders.[1-31 Almost all ECT procedures are
carried out wunder general anaesthesia with muscle
paralysis.[4l The efficacy of ECT in alleviating an acute
depression is dependent on the duration of the induced
seizure.[3-51 EEG seizure activity lasting from 25 to 75 seconds
is alleged to produce the optimal anti-depressant response.
Patients experiencing initial seizure duration of 15 seconds
(very short) or 120 seconds (very long) achieve a less
favorable response to ECT.[5-6] Many anaesthetic drugs used
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for ECT have anti-convulsant properties and may decrease
the duration of ECT-induced seizure activity in a dose
dependent manner. Use of larger than necessary dosages
results in shorting of the duration of ECT-induced seizure
activity and could adversely affect the efficacy of the ECT
treatments. A delicate balance needs to be maintained to
achieve an adequate anaesthetic state along with an optimal
duration of EEG seizure activity. Several anaesthetic agents
such as methohexital, etomidate, ketamine, enflurane,
thiopental and propofol are used for this purpose, but the
ideal anaesthetic agent for ECT procedures remains unclear.[2.
3,7-11]

Propofol is widely used in ECT anaesthesia as a reference
agent due to characteristics such as rapid onset and
emergence from anaesthesia, minimal postoperative
confusion and a lower incidence of hypertension or
tachycardia during induction of anaesthesia. However, it
produces a dose-dependent decrease in seizure.[8]

Ketamine, which is an N-methyl-d-aspartate (NMDA)
receptor antagonist, is also a noteworthy anaesthetic agent in
ECT that has a lesser anticonvulsant effect, favourable seizure
induction action and increased seizure duration.[# 121 Also an
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increasing number of studies suggest that ketamine provides
an earlier recovery after ECT, and has the potential to reduce
retrograde amnesia and accelerate the clinical response to
ECT due to its antidepressive action.[!3-15] It's main
disadvantages are hypertension, delayed recovery and
precipitates psychomimetic emergence phenomena.[16]

The opposing effects of ketamine and propofol on the
haemodynamics and seizure duration are well known;
therefore their side effects on these parameters could be
reduced by administering a combination of them at a lower
dose.[*2] In recent studies done on patients undergoing ECT, it
showed that using sub-anaesthetic ketamine and low-dose
propofol increase the seizure duration, provide
haemodynamic stability and earlier recovery compared with
the use of a full dose of propofol alone. Therefore, we
evaluate the effects of ketofol (ketamine+propofol) and
propofol as a better induction agent for modified ECT. The
primary aim of the study was to compare seizure duration
between the two groups and the secondary aims of the study
were to compare induction time, haemodynamic stability,
recovery time, complications and side effects.

MATERIALS AND METHODS
Study Design
This prospective randomized comparative study was carried
out after obtaining the approval from the institutional ethical
committee. This study was also registered in clinical trials
registry India (CTRI) with CTRI No. CTRI/2018/03/01234. A
total 60 patients with ASA grade I or II, age 18 to 65 years
were included in this study. The sample size was calculated
on the basis of 80% power of study (beta 0.20) and 5% alpha
risk which showed that 30 patients per study groups were
needed. The study was carried in psychiatry department in-
collaboration with department of Anaesthesiology from
September 2016 to August 2017. Written informed consent
was obtained from all the patients. Patients with history of
allergic reaction to any drugs, respiratory disorders,
uncontrolled hypertension, epilepsy, cardiovascular diseases,
intracranial hypertension, cerebral vascular disorder,
uncontrolled diabetes, history of heart block and
hypertension and chronic pain syndrome were excluded from
the study.

Patients were randomized in to two groups (n=30 in each
group) using computer generated random number table.

Group K- Injection (Inj.) Ketofol 0.5 to 1 mg/kg [10 mg/ml in
10 ml syringe i.e. 50 mg (1 ml) ketamine + 50 mg (5 ml)
propofol + 4 ml Normal saline], Ketamine:Propofol::1:1 Ratio

Group P- Injection (Inj.) Propofol 0.5 to 1 mg/kg [10 mg/ml
in 10 ml syringe]

On arrival to ECT procedure room, patient’s baseline
heart rate (HR), systolic blood pressure (SBP), diastolic blood
pressure (DBP), mean arterial pressure (MAP) and
electrocardiogram and oxygen saturation (SpO:) were
recorded and adequate NPO status was ensured. A 20G
intravenous line was established and infusion was started
with ringer lactate solution. Haemodynamic parameters were
measured on arrival and at every 2 min thereafter till the end
of procedure. All patients were premedicated with Inj.
ondansetron 4 mg [V, Inj. glycopyrrolate 0.2 mg IV all patients
pre-oxygenated with 100% Oz for 3 to 5 min and then
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induction was done with intravenous (I.V.) anaesthetic agent,
Inj. propofol 0.5 to 1 mg/kg LV. in group P and Inj. Ketofol 0.5
to 1 mg/kg L.V.in group K and induction time was noted.

This was followed by Inj. Succinylcholine 0.5 mg/kg to 1
mg/kg intravenously. Controlled Ventilation was given with a
facemask and Bain circuit with 100% Oxygen. Bite block was
put before application of the electrical stimulus to protect
patient’s teeth and minimize the risk of laceration of the
tongue and patient was tightly hold for immobilization to
prevent fracture and other complications when ECT was
given.

Haemodynamic changes (Heart rate, systolic blood
pressure (SBP), diastolic blood pressure (DBP), mean arterial
pressure (MAP), electrocardiogram and oxygen saturation
(Sp02) were recorded at every 2 min, duration of seizure
(SD) and recovery time (RT) were also noted. All patients
were given 100% Oxygen after convulsions and ventilated by
IPPV via bag and mask till return of spontaneous respiration.
Recovery was observed by regain of reflexes, response to
pain and verbal commands. Patients were shifted to the
recovery room when they start obeying verbal commands
and their vitals are stable. Patients were monitored and
assessed during and after ECT for complications like nausea,
vomiting, hypotension, bradycardia, arrhythmias,
desaturation, laryngospasm, hypersensitivity reaction etc.

All statistical analyses were performed using SPSS 15.0
windows software. The sample size was calculated on the
basis of 80% power of the study. Comparisons between
groups at different time intervals were assessed by using
student “t” test. All the categorical data was compared by
using chi square test. Changes over time between two groups
at different point of time was calculated by repeated ANOVA.
Parametric data was compared using chi square test. A p-
value of < 0.05 was considered to be significant.

RESULTS

The demographic profiles age, gender, weight, and ASA grade
were similar in both groups as shown in Table 1. Mean age of
patients of group K (35.20£10.55 years) was found to be
higher than that of group P (35.37+14.64 years). Majority of
patients 60.0% in group K and 73.33% patients in group P
were male. Mean difference in body weight of patients of
group K (58.93+8.55 kg) and group P (60.70+9.55 kg) was
not found to be statistically significant. Physical status of
majority of the patients enrolled in the study was ASA grade |
(81.67%) and rest were assessed as grade II. Though
proportion of patients of grade II was higher in group K
(20.00%) as compared to group P (16.67%), this difference
was not found to be statistically significant (Table 1).

Induction time was significantly earlier (p<0.001) in
group K (20.23+6.84 seconds) as compared to group P
(33.43+13.40 seconds) as shown in table 2. The mean
duration of seizure of patients of group K (38.93+15.26
seconds) was found to be statistically significantly higher
(p<0.001) than that of group P (18.10+5.17 seconds) as
shown in Table 2. The duration of recovery time was
significantly earlier (p<0.001) in group K (9.30+3.01 min)
patients as compared to group P (18.93+1.46 min) patients
(Table 2).

Heart rate (HR) was higher in group K as compared to
group P at baseline, 2 min, 16 min, 18 and 20 min while, at
rest of the periods 4 to 14 min, heart rate was higher in group
P as compared to group K. Difference in heart rate was found
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to be statistically significant (<0.001) in between group K and
group P at 6 min (97.07 + 14.87 vs. 104.07 per min), 8 min
(97.65 + 15.44 vs 112.53 + 10.80 per min) and 10 min
(100.83+14.53 vs. 116.07+13.94 per min) (Fig. 1). Change in
baseline heart rate was maximum at 6 min (12.63 + 8.50 per
min) in group K whereas at 22 min (37.00+1.41 per min) in
group P. Change in baseline heart rate was statistically
significant (<0.001) at 2 min-14 min in group K whereas at 2
min - 22 min in group P.

Mean systolic blood pressure (SBP) of patients was found
to be higher in group K as compared to group P at baseline
while at rest of the periods; SBP was higher in group P as
compared to group K at 2 min to 22 min. Difference in SBP
was statistically significant (<0.001) in between group and
group P at 6 min to 14 min, 18 min and 20 min (Fig. 2).
Change in baseline SBP was maximum at 4 min (11.33+6.99
mm Hg) in group K whereas at 8 min (24.67+16.06 mm Hg)
in group P. Change in baseline SBP was found to be
statistically significant (<0.001) during 2 min - 10 min in
group K. Whereas it was found to be statistically significant
(<0.001) during 2 min - 20 min in group P.

At baseline diastolic blood pressure (DBP) was higher in
group K than group P while at rest of the periods of
observation mean DBP was higher in group P than group K.
Difference in mean diastolic BP was statistically significant
(<0.001) in between group K and group P at periods of
observation between 6 min to 14 min, 18 min and 20 min
(Fig. 3). Maximum change in baseline DBP was observed at 14
min (3.43+4.86 mm Hg) in group K whereas at 8 min
(15.80+7.49 mm Hg) in group P. Change in baseline DBP was
found to be statistically significant (<0.001) during 2 min and
4 min in group K. Whereas it was found to be statistically
significant (<0.001) during 2 min - 20 min in group P.

Differences in Oxygen saturation level were not found to
be statistically significant (>0.05) in between group K and
group P at any of the periods of observation. Oxygen
saturation level of all the patients was >95% at all the periods
of observation. Abnormality in ECG was not observed in any
of the patients of either group at any period of observation.
There were not observed any side effects in any of the patient
in group K and group P.

Group K Group P
(n=3l:)) (n=3l:)) p-Value
Age 35.20+10.55 | 35.37 + 14.64 0.460
Gender
Female 12 (40.0%) 8 (26.67%) 0272
Male 18 (60.0%) | 22(73.33%) '
Weight 58.93+8.55) | 60.70 £9.55 0.453
ASA Grade
I 24 (80.0%) | 25(83.33%) 0.739
11 6 (20.0%) 5 (16.67%)
Table 1. Demographic Profile of the Patients

Data are represented as mean, #SD, n (%) and ratio.
SD=Standard deviation.

Group K Group P

(n=30) (n=30) | P-Value

Induction Time | 20.23 + 6.84) | 33.43+13.40| <0.001*

Seizure Duration

38.93+15.26| 18.10+5.17 | <0.001*
(sec)
RecoveryTime | g5, 301 | 1893+1.46 | <0.001"
(min)

Table 2. Seizure Duration and Recovery Times of Patients
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**=Significant (p=<0.001)
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DISCUSSION
In recent years, ECT has assumed an increasingly important
role in the treatment of severe and medication-resistant
depression and mania as well as in the treatment of
schizophrenic patients with affective disorders, delusional
symptoms, vegetative dysregulation, inanition, catatonic
symptoms and suicidal drive.[1-15] Now a days modified ECT is
used under general anaesthesia by giving various anaesthetic
agents like thiopentone, propofol, ketamine,
dexmedetomidine, etomidate, ketofol etc.

In this study we found that the increased seizure
duration, rapid recovery and better haemodynamic stability
in ketofol group as compared with propofol group. Our
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results are supported by similar findings of various previous
studies, who reported that the ketofol is associated with
greater seizure duration.[17-19] Based on this finding which is
consistent with observations made by Kayhan et al. (2012), it
appears that ketofol can be an alternative to enhance seizure
quality and clinical efficacy of modified ECT.[12] Consequently,
ketofol may be useful in patients in whom it is difficult to
elicit a robust seizure. This can be explained on the basis of
the pro-convulsant effects of ketamine.[20] The propofol
combined with ketamine as an ECT anaesthesia has no
negative effects on the inherent antidepressant properties of
ketamine. Moreover, the combined anaesthesia could reduce
ketamine-mediated adverse effects.[21l The anticonvulsive
properties of propofol, which are known to exert a relevant
influence on seizure quality and treatment outcome, did not
decrease the rapid antidepressant properties of ketamine, as
shown by the higher and longer seizure duration in groups
ketamine or propofof + ketamine compared with those in
group propofol during ECT.[22,23]

In present study the recovery time was significantly
earlier in ketofol group as compared to propofol group. Our
observations are supported by Amornyotin, (2014), who
reported that the combination of propofol and ketamine has
several benefits because of lack of good recovery, respiratory
depression.[241 The Ketofol (ketamine + propofol) is widely
used in ECT anaesthesia and is reported to have better
cognitive recovery and better antidepressant effects.[21]

In this study, ketofol group was shown more
haemodynamic stability during modified ECT as compared to
propofol group. Our study was supported by previous studies
which reported that the ketofol provides better
haemodynamic stability as compared to propofol in ECT.[+ 19,
25] Ketofol may also provide a better haemodynamic stability
compared with the ketamine alone. A previous study
reported that the ketofol was producing a more stable
haemodynamic in group of healthy patients receiving general
anaesthesia.[26] Whereas Jaitawat et al. (2016) reported that
the heart rates were comparable in both ketofol and propofol
groups.[19]

In the present study we observed that there were no
complication such as nausea, vomiting, hypotension,
bradycardia, arrhythmias, desaturation, laryngospasm,
hypersensitivity reaction etc. observed in ketofol or propofol
groups. Similarly, Yalcin et al. (2012) reported that the
ketofol was not associated with any important side effects in
ECT anaesthesia.[l A recent study have also reported that
there was no significant side effects were observed in the
propofol, etomidate or ketofol groups(i9. In a study by
Wanget al. (2012) showed that the adverse effects in
propofol plus ketamine group were fewer than those in
ketamine group.l21] This study suggests that ketofol
(propofol+ketamine) is better anaesthetic agent than
propofol in patients undergoing modified ECT.

CONCLUSION

In patients undergoing modified ECT, ketofol provides lesser
induction time, better haemodynamic stability, longer seizure
duration, earlier and smooth recovery as compared to
propofol. Further research with ketofol in ECT is warranted.
Additional studies with larger groups of patients,
investigating optimal doses, antidepressant effects, cognitive
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function-preserving effect and physician satisfaction scores
must be elucidated.
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