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BACKGROUND: The aim was to compare use of sevoflurane and thiopentone sodium as anesthetic agent
for patients undergoing ECT, with respect to efficacy, hemodynamic stability and recovery. MATERIAL AND

METHODS: Randomized study of 30 patients with depression treated with bitempo - parietal electroconvulsive ther-
apy. In group S patients induced with 8% Sevoflurane with oxygen. In Group T patients induced with 3-5 mg/kg inj.
Thiopentone sodium I.V. Succinylcholine 0.75 mg/kg I.V was given in both groups as for neuromuscular blockade. We
compare hemodynamic parameters including pulse rate, systolic blood pressure, diastolic blood pressure and pulse oxi-
meter and recovery score. RESULTS: At induction there was no statistically significant increase in heart rate and blood
pressure in S and T group. After injection of muscle relaxant there was increase in systolic blood pressure and diastolic
blood pressure in group S, which is statistically significant. At return of spontaneous respiration there was significant fall
in systolic blood pressure and diastolic blood pressure in group T as compared to group S. Modlified aldrete score was
taken for recovery purpose upto 30 min at interval of 10 min. Even after 30 min post electroconvulsive therapy score in
group T was not achieved as compared to group S (10.00+0.00, 9.85+0.36).CONCLUSION: Sevoflurane induction gives

faster recovery when compared to thiopentone and it can be another better alternative for ECT.

INTRODUCTION

ECT is an established modality of treatment for severe
psychiatric illness such as depression, drug resistant bipo-
lar disorder and schizophrenia (1, 2). Generalized grand
mall seizures lasting for 25 to 150 sec through passage of
brief electrical current is given an alternate day to achieve
a therapeutic change in abnormal psychotic mental
state(2,3,4).

Initially in olden days, ECT was given without anesthesia
but with high incidence of side effects like fracture, dislo-
cation and tongue bite (5, 6). Therefore, to avoid this side-
effects short general anesthesia with induction agent and
small dose of depolarizing muscle relaxant was used. Mus-
cle relaxant given for control of convulsion (7, 8). However,
it is associated with various side effects like tachycardia,
hypotension, sometimes bradycardia and oxygen desatura-
tion especially in compromised coronary circulation.

At present time number of medications has been used for
ECT including pre-treatment sedation, I/V or inhalational
induction agents, muscle relaxants, anti-cholinergic drugs
and drugs to attenuate Para sympathetic and sympathetic
response(9). As procedure is short, the duration of general-
ized convulsion seizure and general anesthesia should be
minimum so that patient can be shifted to the ward early.

Thiopental Sodium is ultra-short acting barbiturate, used
for ECT since many years, but it has its own side effects
like delayed recovery, post-operative restlessness, tachycar-
dia, hypotension etc. (10,11).

Sevoflurane (fluorinated ether) is a newer inhalational anes-

thetic agent. It provides smooth induction and rapid recov-
ery with minimum side effects (11,12).

Therefore, aim of our study was to evaluate the efficacy of
sevoflurane as induction agent in patients undergoing ECT,
and to compare induction, recovery profile and hemody-
namic changes of sevoflurane with thiopentone sodium
and any adverse effect of the two induction agents in pa-
tients undergoing ECT.

MATERIALS AND METHOD:

After institutional ethical committee approval and writ-
ten informed consent was taken from the next kin of
patient. Study was conducted at Dr. D. Y Patil medi-
cal college, pimpri, pune, during the period from No-
vember 2014 to November 2015 on 30 patients of age
above 15 years of either sex with ASA 1/II posted for
modified ECT: psychiatric patient with depression, drug
resistance bipolar disorders and schizophrenia were in-
cluded in the study. Exclusion criteria include patients
with recent history of MI, pregnancy, raised ICP, hyper-
sensitive to drug and patient with history of previous
anesthesia complication. Thirty patients were randomly
distributed into two groups of 15 patients each by lot-
tery method.

Group S — patients given sevoflurane gradually up to 8%
along with 6L oxygen for induction of anesthesia.

Group T- patients were given inj. Thiopentone sodium 3 -
5 mg/kg IV for the induction of anesthesia along with 6L of
oxygen.
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ECT THERAPY PROTOCOL AND ANAESTHESIA MAN-
AGEMENT

Patients undergoing ECT were fasted for 6 to 8 hours.
They were evaluated prior to ECT by attending anesthe-
siologist and psychiatrist. A standard monitoring of ECG,
NIBP and pulse oximeter were attached. In all patients I.V
access was taken with 22gauge intracath, dextrose nor-
mal saline was started. These patients pre-medicated with
Inj Glycopyrolate 0.2mg three min prior to the induction.
Patients were preoxygenated with 100% oxygen for 3 min
before induction in both groups.

In Group S - patients were induced with sevoflurane grad-
ually till 8% with oxygen 6L till loss of eyelash reflex and
convergence of eyeballs.

In Group T — patients were induced with Inj. thiopentone
sodium 5 mg/kg titrated until loss of eyelash reflex.

Time taken for induction was recorded.

Once patient was induced depolarizing muscle relaxant
Inj. Succinylcholine 0.75 mg/kg was given IV(12). During
apnea oxygenation was maintained by 100% oxygen via
bag mask ventilation with Bain's circuit and handed over
to psychiatrist for delivering electroconvulsive therapy. ECT
stimulus was delivered once the muscle fasciculation dis-
appeared, using ECT machine. A brief pulse stimulus was
delivered using constant current 120 to 260MA with a fre-
quency of 70 Hz/sec and pulse width of 1.0 ms, stimulus
time is 1.0 sec. The stimulus charge is 120MC. >20 sec of
motor seizure is adequate and this was delivered via Bi-
temporal electrode placement. The vital parameters of the
patient i.e. PR, SBP, DBP, SPO2 was taken at baseline, 3
min after injection glycopyrolate, at induction, just after re-
laxant, post ECT and on spontaneous respiration. Any side

TABLE 2: Vital parameters
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effects like breath holding, increase in tone, coughing, ir-
ritability, confusion and nausea were noted and treated ac-
cordingly. Statistical analysis was carried out with student
t- test. Demographic characteristics, hemodynamic param-
eters, recovery score were compared between two groups
and data was analyzed statistically for categorical data.

P<0.05 was statistically significant.

RESULTS
TABLE 1: Demographic data
Group S Group T
grec?jesr/ No. of pa-  |No. of pa- Value Significant
P tients tients
Male: o 6:9 0.27 [Insignificant
Female ) ' ' 9
ASA Grad-
ing 15 15 - -
Age (years) [27.13+7.26 |28.73+9.27 |0.30 |[Insignificant
}’,}’S;ght 55.67+5.55 [52.53+9.76 |1.08 |Insignificant

P value > 0.05 insignificant

Table 1
groups.

compares demographic profile between two

There was no significant difference in age, sex, weight and
ASA grading (P value >0.05).

E?er?sm_ Pulse Rate Systolic BP Diastolic BP Spo2

guroup Group T \P/alue GroupS  |Group T \F;alue group Group T \F;alue Group S |Group T |P Value

|83.48 = [80.48 = 119.98+  |115.67« 71,29+ (76.7+ 9934  [99.81+

Baseline 1773”7 19,99 008 193 9.3 011 1947 " [839 |90 ok 036  |001”
3 Min
After  |88.39 + [85.93 = 119.73+  |128.78+ 762+ |82.25+ . |99.33=  |99.92« .
Glycopy- 758 |7.87 02 1989 1133 (007 726 776 292" |070 oig |00
rolate
AtInduc-[93.94 = [94.21 = 124.89+  [126.63= 75.99+ |78.92+ 9921+ [99.77+
tion 8.8 6.12 048 14295 775|933 (788 " |s8s |17 |0.83 0.9 0.00*
Just

104.8 + [108.16 + 129.91=  [122.94= 82.09+ |76.07= 99.26+  [99.99+
Alter |8a6 |50 010 1075 ags |00V 1776|656 |90 073 004 0007

108.93 + [114.6 = 14156+  [134.82+ 86.47+ |81.13= 99.18+  [99.96+
PostECT 1445 " ™ |6.63 001" 14301 657 |00 1720 |59 T |903% |ogs 001 |00
Sponta-
neous  |105.22 +[106.9 = 14679+  [118.92+ 91.08+ |76.37= 9953+  [99.89+
Respira- [10.56  |0.95 034 14111 0.6 06 1537|845  [000" 1070 021 |01
tion
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Table 2 compares the hemodynamic parameters be-
tween two groups.
Graphical presentation of baseline parameters
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There was no significant difference in baseline hemody-
namic parameters except SPO2 between two groups. Even
though SPO2 was statistically significant, it was clinically in-
significant.

Graphical presentation of parameters 3 min after inj
glycopyrolate

AFTER INJ OF GLYCOPYROLATE
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Inj. glycol-pyrolate was given as a premedication. After the
injection of gycopyrolate there was statistically significant
difference in all hemodynamic parameters between two
groups i.e systolic blood pressure (119.73 * 9.89,
128.78+11.33), diastolic blood pressure (76.20+ 7.26,
82.25+7.76), Spo2 (99.33+ 0.70, 99.92+ 0.18) except in
pulse rate (88.39+7.58, 85.93 +£7.87). Group S values were
significant less than Group T, but clinically insignificant.

Graphical presentation of parameters at induction
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At induction, there was no significant difference in hemo-
dynamic profile between both groups. Spo2 was higher in
Group T as compared to Group S, though statistically sig-
nificant but clinically insignificant.

Graphical presentation pf parameters just after relaxant
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After injection of relaxant, there was no significant differ-
ence in PR between two groups. However, there was statis-
tically significant difference in SBP and DBP. The increase is
being more in Group S as compared to Group T. Although
difference in Spo2 in Group S & T was significant statisti-
cally but clinically insignificant.

Graphical presentation of parameters after post convul-
sive therapy
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Post ECT the difference in PR between two groups was
significant statistically (118.93%6.49, 114.62+6.32). Values
were higher in Group T as compared to Group S. SBP
(141.56+13.01, 134.82+6.57), DBP (86.47+7.20, 81.13+5.9)
were found to be higher in Group S as compared to
Group T, which was significant statistically. The difference
in SPO2 although was statistically significant but clinically
insignificant.

Graphical presentation of parameters at spontaneous
respiration
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At the return of spontaneous respiration, there was no
statistically significant difference in PR. The PR decreased
from post ECT values in both groups, and the fall was
more in Group S as compared to Group T. There was sig-
nificant difference in SBP (146.79+ 11.11, 118.92+ 0.60)
and DBP (91.08+ 5.37, 76.37+8.45). The fall in SBP and
DBP was more marked in Group T as compared to Group
S. There was no significant difference in Spo2 between two

groups.

TABLE 3: MODIFIED ALDRETE SCORE:

SRceocr?svery Group S Group T P value
Alderte score -
at 10 minutes |7-72 =071 16.99 £0.62  ]0.0003
Alderte score

at 20 minutes |10:00 £0.00 18.31=0.75 10.00*
Alderte‘score 10.00 £ 0.00 |9,85 =036 |0.0001 *
at 30 minutes

In Group S patients had higher recovery score than Group
T at 10 min, 20 min and at 30 min on modified Aldrete
score system. The patient in Group S achieved maximum
score at around 20 min, whereas in Group T patients’ max-
imum recovery score was not achieved even after 30 min.
This is of great clinical significance as far as quality of re-
covery from GA is concerned.

TABLE 4: Adverse effects

Table 4 shows the incidence of complications in both
groups, which were not serious enough to warrant any in-
tervention. There was no morbidity.

Signifi-
cance

ADVERSE EFFECT Group S|Group T

value

Increase in tone dur-

ing induction 0.82

Breath holding spell |2

Coughing and hyper- 1

irritability

Apnea 0

Drowsy at recovery 0
0
1

Insignifi-
cant

confusion
nausea

N[=|= [N O O

DISCUSSION

The administration of general anesthesia for ECT poses a
challenge for the anesthesiologist due to disturbed psy-
chological behavior of the patient, non-cooperation that
make IV access difficult, patient on anti-depressive medica-
tion complicating the recovery period and OPD procedure.
Our concerns is whether we can help in performing modi-
fied ECT, in the sense that seizures are not violent, main-
taining hemodynamic stability and final aim being com-
plete and faster recovery of patients. Existing method of
providing general anesthesia with IV induction agent like
thiopentone or propofol have problems like pain on injec-
tion, drowsiness, confusion sometimes delayed recovery.
Therefore, we tried to evaluate the efficacy of sevoflurane
and compare it with thiopentone with encouraging results.

Sevoflurane, inhalational agent is colorless, noninflamma-
ble and liquid at room temperature. It has a boiling point
of 58.50C and saturated vapor pressure of 21.3 Kpa at
200C. It predicts rapid uptake and elimination.

Induction time was slightly longer in sevofluraneas com-
pared to thiopentone. Although this difference in induction
time is statistically significant but in clinical practice it does
not matter as far as quality of induction and safety of pa-
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tient is concerned.

We took convergence of eyeball as the optimum time to
give succinylcholine because loss of eyelash reflex with
sevoflurane achieved very early that is at a lighter plane
of anesthesia and if this was taken as the cutoff time for
giving inj. Succinylcholine the patient recovered from sevo-
flurane very early even before completion of procedure.
The finding of induction time in our study comparable with
study of Robert P. et ab 2000, Hodgson RE ep ab 2004.

In hemodynamic parameters, Heart rate was significantly
increased post ECT more in group T (thiopentone) than
group S (sevoflurane). SBP increased more in sevoflurane
group (S) as compared with thiopentone group (T), raise
was more pronounced at post ECT and at return of spon-
taneous respiration in group S. The values of SBP were
declining and approaching the baseline values at return of
spontaneous movement and response to verbal commands
in both groups. DBP increased more in sevoflurane group
(S) than thiopentone group (T). In sevoflurane group, DBP
reached its peak value at return of spontaneous respiration
and there after DBP decreased but not returned to base-
line. In thiopentone group, DBP increased from its baseline
3 min after inj. Glycopyrolate and decreased prior to the
injection of relaxant. Then again significantly increased at
post ECT and then fall to baseline at return of spontane-
ous respiration. Tanaka N. et al. 1997 found same result.

In our study, there was highly significant difference in re-
covery time between both groups. In sevoflurane group
time required to recovery was markedly shorter as com-
pared to thiopentone group.

In our study, no major adverse effects were noted. Mi-
nor side effects were noted in both groups. In sevoflu-
rane group increased tone during induction, increased BP,
breath holding spells, coughing and irritability.

In thiopentone group transient apnea, pain on injection,
nausea, drowsiness and confusion were noted. The compli-
cations in both groups were not serious enough to warrant
any intervention. Our findings were similar to Thwaites, et
al. 1997 study. Still more number of patients and study are
required to evaluate regarding the current treatment.

THE MODIFIED ALDRETE SCORE -

The Aldrete scoring system, named for Dr. J. Aldrete, is
commonly used for determining when a patient can safe-
ly be discharged from the post-anesthesia care unit (PAC)
to the postsurgical ward or to the second stage recovery
area.

The Aldrete scoring system takes into account the patient’s
ability to move, respiration, circulation, consciousness, and
oxygen saturation. A maximum of two points are awarded
in each category and a score of >8 is required for dis-
charge. Best score is 10.

2 1 0

RESPIRATION |Able to take [Dyspnea/
deep breath |shallow Apnea
and cough breathing
2 1 0

O2 SATURA- Needs O2 Satura-

TION Maintains inhalation to  [tion<90%
>92% on maintain O2 |even with
room air saturation su;plemental

>90% @)
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2 1 0
CONCIOUS- Arousable on
NESS Fully awake |verbal com- Not respond-
mands 'ng
2 1 0
CIRCULA- BP = BP + 20- BP =
TION 20mmHg pre |50mmHg pre |50mmHg pre
op op op
1 2 0
Able to move [Able to move |Able to move
ACTIVITY 4 extremities |2 extremities [0 extremities
voluntarily or [voluntarily or |voluntarily or
on command |on command [on command
CONCLUSION

Existing method of providing GA with IV induction agent
like Thiopental Sodium have problems like pain on injec-
tion, drowsiness, apnea, confusion and sometimes delayed
recovery. Therefore, we tried to evaluate the efficacy of
sevoflurane as an inhalational anesthetic agent and com-
pared it with Thiopental sodium with encouraging result.
The recovery in sevoflurane group is two to three times
faster than Thiopental sodium group, which was significant
both statistically and clinically. There was no major adverse
effect found in either group.

This implies sevoflurane can be another better alternative
than thiopentone and other induction agents for patient
undergoing ECT, whenever available.

REEFERENCES:

1. Taylor SM: Electroconvulsive Therapy: A Review of History Patient Selec-
tion, Technique, and Medication Management Southern .Medical Jour-
nal; 2007 May, 100(5):494-498

2. Rush AJ, Trivedi MH, Wisniewski SR, et al: Acute and longer-term out-
comes in depressed outpatients requiring one or several treatment
.steps: a STAR*D report. Am J Psychiatry; 2006, 163:1905-1917

3. Gabor G, Laszlo T: The efficacy of ECT treatment in depression: a .me-
ta-analysis. Psychiatr Hung; 2005, 20(3):195-200.

4. Wagner KJ, Mollenberg O, Rentrop M, Werne CR, Kochs EF Guide to
Anaesthetic Selection for Electroconvulsive Therapy. CNS .Drugs; 2005,
19(9):745-758.

5. Sarpel Y, Togrul E, Herdem M, et al. Central ace tabular fracture-dislo-
cation following electroconvulsive therapy: report of two similar cases. J
Trauma 1996; 41: 342-4.

6. Nott MR, Watts JS. A fractured hip during electro-convulsive therapy.
Eur J Anaesthesiol 1999; 16: 265-7.

7. Turkkal DC, Gokmen N, Yildiz A, Jyilicki LA. Cross-over, post electrocon-
vulsive therapy comparision of clinical recovery from rocuronium versus
succinylcholine. J Clin Anesthesia 1993; 20 : 589-593.

8. American Psychiatry Association Committee on Electroconvulsive Ther-
apy. The practice of electroconvulsive therapy: recommendations for
treatment, training, and privileging. 2nd ed. Washington, DC: American
Psychiatric Association, 2001.

9. Segman RH, Shapira B, Gorfine M, Lerer B. Onset and time course of
antidepressant action: psychopharmacological implications of a con-
trolled trial of electroconvulsive therapy. Psychopharmacology 1995;
119: 440-8.

10.  Rasmussen KG, Laurila DR, Brady BM, et al. Anesthesia outcomes in a
randomized double blind trail of sevoflurane and thipenental for induc-
tion of general anaesthesia in electrOconvulsive therapy. J ECT. 2007;
23:236-238.

11, Rasmussen KG, Laurila DR, Brady BM, et al. seizure length with sevoflu-
rane and thiopental for induction of general anesthesia in electroconvul-
sive therapy: a randomized double blind trial. J ECT. 2006;22:240-242.

12.  Tanaka N, Saito Y, Hikawa Y, et al. Effects of thiopental ans sevoflurane
on hemodynamics during anesthetic management of electroconvulsive
therapy. Masui. 1997;46(12):1575-1579.

Volume : 6 | Issue : 6 | June 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50

INDIAN JOURNAL OF APPLIED RESEARCH = 731



