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INTRODUCTION
In this era of day care surgery, we need patients to be completely awake 
with faster recovery and minimal postoperative morbidity after 
general anaesthesia (GA). By virtue of its kinetic properties propofol, 
has become the preferred intravenous (IV) anesthetic agent for short 
duration surgeries as it produces rapid induction, faster emergence 
with clear headed recovery and low incidence of post-operative nausea 
& vomiting (PONV). Moreover, airway reflexes are blunted allowing 
insertion of endotracheal tube (ETT) or supraglottic airway (SGA) 
devices without muscle relaxation. Sevoflurane, a halogenated volatile 
anesthetic agent has a pleasant, non-pungent odour with minimal 
airway irritability. Its low blood gas partition coefficient facilitates 
rapid induction, allowing more precise control over the depth of 
anaesthesia and rapid emergence from anaesthesia. It has a favorable 
safety profile characterized by relative cardiovascular stability, good 
airway relaxation, a wide safety margin, and minimal end organ 
defects. 

Bispectral analysis (BIS) takes the data generated by electroencephal 
ography through various steps to calculate a single number which 
correlates with the depth of anaesthesia/hypnosis. BIS values of 60 to 
85 indicate sedation and values of 40 to 60 indicates adequate depth for 
general anaesthesia. Bispectral monitoring helps in titrating the doses 

 of anesthetics so as to prevent over dosage. We propose to compare 
sevoflurane with propofol using BIS during induction, tracheal 
intubation, maintenance and postop awakening to find out which is a 
better agent for short surgeries          
        
MATERIALS AND METHODS
This randomized clinical study was conducted at our tertiary care 
center over a period of six months after obtaining approval from the 
institutional ethical review committee (IERC). Written informed 
consent was obtained from each patient after explaining about the 
technique of anaesthesia and surgery. The inclusion criteria included, 
patients belonging to American Society of Anesthesiologists (ASA) 
physical status I and II, females aged 20 to 35 years, undergoing 
routine diagnostic hystero-laproscopy for primary or secondary 
infertility. Exclusion criteria included patients with clinical or 
laboratory evidence of hepatic or renal disease, pregnant patients, 

patients having psychiatric illness and patients allergic to propofol and 
sevoflurane. 

The patients were randomly allocated using computer generated 
random number tables into two groups, Propofol group (P) and 
Sevoflurane group (S). Sixty patients were included in the study and 
were randomized equally into respective groups on the day of surgery. 
All patients were kept fasting for 6 hours prior to surgery and no 
premedication was administered. On arrival in operation theatre (OT) 
after confirming the nil per oral (NPO) status and patency of 
intravenous line (I.V), standard monitors were attached which 
included noninvasive blood pressure (NIBP), pulse-oximeter (SpO ), 2

electrocardiography (ECG), end tidal carbon dioxide (ETCO ) and 2

baseline readings were noted. Analgesia in both the groups was 
provided with injection fentanyl 2µg/kg before induction.

Group S patients were induced with 8% sevoflurane at FGF of 8L/min 
with normal tidal volume breathing. Induction end point was taken 
when there was loss of eyelash reflex and BIS at < 60. The patients 
were then given Inj atracurium at 0.5 mg/kg to carry out tracheal 
intubation. Maintenance was achieved with sevoflurane 1-3% at FGF 
rate of 2L/min (or as deemed necessary by investigator) in a mixture of 
60% N O in O . End tidal sevoflurane was adjusted and maintained at 2 2

the discretion of investigator and to keep the BIS valves between 40 
and 60. Residual neuromuscular blockade was reversed with 
neostigmine at the dose of 50 µg/ kg and glycopyrolate at the dose of 10 
µg/kg.  
                                                                                                                                                                                                                        
Group P were induced with bolus of propofol of 2.5 mg/kg 
administered at the rate of 40mg every 10 sec.  The end point for 
induction was considered same as group S. The muscle relaxant doses 
were same as Group S. The patients were maintained with propofol 
administered at an infusion rate of 2 -12 mg/kg/hr in combination of 
60% N O with O . The infusion rate for maintenance was titrated to 2 2

keep the BIS values between 40- 60. Residual neuromuscular blockade 
was reversed with neostigmine at the dose of 50 µg/kg and 
glycopyrolate at the dose of 10 µg/kg. The use of BIS monitor enabled 
us to mark a standard end point for induction that is the point at which 
the BIS value ≤ 60 is achieved. This nullified the observer error to find 
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this end point. The more important use of the BIS monitor was during 
the maintenance of anaesthesia where the BIS values are kept in 
between 40-60 by titrating the anesthetics agents. This prevented 
under dosing or overdosing of drugs and the recovery times calculated 
by us was accurate, as the BIS index is more accurate indicator of 
hypnosis than hemodynamics. The time from the administration of the 
anesthetics to the time of induction and the time of intubation were 
noted. All the parameters were recorded at the time interval of 2 
minutes and 6 minutes from the time of administration of the 
anesthetics. Recovery time (R1) was taken from the time of 
discontinuation of anaesthetic to eye-opening on command. Recovery 
time (R2) was time from discontinuation of anesthetics to the time the 
patient could tell her name on request. The BIS value of all the events 
were recorded at 2 minutes and 6 minutes from the time of 
administration of anesthetics. ECG, heart rate and blood pressure were 
recorded throughout at all end points to get the hemodynamic 
assessment of both the groups. Occurrence of cough and uneasiness 
during induction, pain on I.V injection, PONV and recall during 
surgery were noted. Overall assessment was made of the quality of 
anaesthesia and the ease of control of the depth of anaesthesia. 

Primary outcome was to compare the time for induction and recovery 
from anaesthesia with sevoflurane and propofol. Secondary outcomes 
were the changes in hemodynamics during induction, intubation, 
maintenance and recovery of anaesthesia. Other secondary outcomes 
included the comparison of the side effects in both the groups.

Statistical analysis: All parametric data were analyzed using unpaired t 
test, data is expressed as mean (SD) and   a SPSS version 17 (SPSS Inc, 
Chicago, IL, USA) applied for the statistical analysis.

RESULTS
The study included 60 patients who completed the study and were 
divided equally into the two groups. [Figure1]   

Demographic characteristics were comparable between the two 
groups as being expressed in [Table1].  The induction time was 
significantly less in propofol group (<0.05). Recovery time (R1) and 
(R2) was significantly lower in sevoflurane gp (<0.05). 

Table 1: Demographic characteristics 

P value< 0.05 is considered significant. ± Values expressed as 
proportion.

Starting from induction to 6 min post induction the propofol group 
showed significant fall in HR compared to the sevoflurane group 
(<0.05). The fall in HR in propofol gp could be due to the dose 
dependent cardiovascular depression and impairment of the 
baroreceptor reflexes by propofol.

Table 2: Mean heart rate in both the Groups

P value< 0.05 is considered significant. ± Values expressed as 
proportion.

There was significant fall in SBP & DBP in propofol gp as compared to 
sevoflurane gp at induction, 2 mins post induction, intubation, and 6 
mins post induction [Table 3,4].The cause of decrease in SBP & DBP 
in propofol gp could be due to the greater fall in peripheral vascular 
resistance caused by negative inotropic effect and peripheral pooling 
of blood leading to reduction in preload.

Table 3: Systolic Blood Pressure in both the Groups

P value< 0.05 is considered significant. ± Values expressed as 
proportion.

Table 4: Diastolic blood pressure in both the groups

P value< 0.05 is considered significant. ± Values expressed as 
proportion.

BIS values fell faster in the propofol group compared to the 
sevoflurane group during induction. The BIS decreased to a lower 
value in the sevoflurane group at 2 min and during tracheal intubation 
compared to that in the propofol group. The difference was significant 
[Table 5]. The BIS values in sevoflurane group increased significantly 
after tracheal intubation but remained stable in the propofol group. 

Table 5: Mean changes of BIS in both the groups

P value< 0.05 is considered significant. ± Values expressed as 
proportion.

Table 6: Side Effects

DISCUSSION
 [1-5]  [6-9]Propofol  and sevoflurane  have gained popularity for induction 
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Parameter Group P n=30 
(Propofol)

(Mean±SD)

Group S   n=30  
(Sevoflurane)
(Mean±SD)

P value

Age(year) 27.7 ± 2.79 28.4 ± 2.80 0.34
Weight (Kg) 55.5 ± 6.66 57.03 ± 6.04 0.36
Sex M/F 30 30 -
ASA I/II 23/07 22/08 -
Duration of surgery 
(min)

24.2 ± 5.0 26.3 ± 5.6 0.03

Duration of 
anaesthesia (min)

32.1 ± 5.1 34.1 ± 4.2 0.103

Induction time 0.95 ± .48 1.6 ± .43 0.0001
R 1 3.39 ± .81 2.24 ± .45 0.0001
R 2 6.51 ± 1.1 5.04 ± .75 0.0001

TIME GROUP P
(Mean±SD)

GROUP S
(Mean±SD)

'P' VALUE

HR Premedication 83.8 ± 9.1 83.0 ± 13.2 0.785
HR Induction 72.8 ± 6.3 85.6 ±11.09 0.0001
HR 2 Min 71.4± 6.9 86.2 ±10.3 0.0001
HR Intubation 76.3 ±10.7 89.4 ± 12.2 0.0001
HR 6 Min 78.2 ± 9.1 88.4 ± 10.1 0.0001
HR R1 87.5 ± 11.8 89.5 ± 11.09 0.50
HR R2 85.5 ± 10.8 89.8 ±10.25 0.12

TIME GROUP P
(Mean±SD)

GROUP S
(Mean±SD)

'P' VALUE

SBP Premedication 126 ± 8.6 129 ± 10.1 0.20
SBP Induction 110.7 ± 11.8 119.6 ± 11.3 0.004
SBP 2 Min 106.7 ± 10.8 118.9 ± 10.3 0.0001
SBP Intubation 102.6 ± 10.8 124.4 ± 8.9 0.0001
SBP 6 Min 104.8 ± 9.2 119.2 ± 8.1 0.0001
SBP R1 124.9 ± 10.9 123.4 ± 8.1 0.547
SBP R2 128.5 ± 8.2 128.2 ± 8.9 0.892

TIME GROUP P
(Mean±SD)

GROUP S
(Mean±SD)

'P' VALUE

DBP Premedication 83.3 ± 5.7 84.0 ± 7.3 0.680
DBP Induction 73.3 ± 5.09 80.1 ± 4.6 0.0001
DBP 2 Mins 71.5 ± 5.6 80.8 ± 6.5 0.0001
DBP Intubation 78.8 ± 5.5 78.5 ± 6.6 0.849
DBP 6 Mins 84.9 ± 5.9 79.9 ± 5.7 0.0015
DBP R1 85.8 ± 6.07 79.7 ± 7.51 0.0010
DBP R2 84.6 ± 5.7 81.3 ± 6.09 0.0344

TIME GROUP P
(Mean±SD)

GROUP S
(Mean±SD)

'P' VALUE

BIS Premedication 91.7 ± 4.1 90.6 ± 4.6 0.332
BIS 2 Min 54.6 ± 3.7 55.0 ± 6.2 0.762
BIS Intubation 49.8 ± 4.5 39.6 ± 6.8 0.0001
BIS 6 Mins 48.9 ± 5.2 55.2 ± 4.9 0.0001
BIS R1 79.1 ± 5.6 83.2 ± 8.3 0.0287
BIS R2 90.3 ± 3.6 90.9 ± 4.0 0.543

Effects GROUP P GROUP S 
Cough 3/30 7/30
Pain 4/30 NIL
PONV 2/30 9/21
Apnoea 15/30 4/30
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and maintenance of general anaesthesia because of their smooth and 
rapid onset of action. Faster, shorter and clear-headed recovery makes 
these both drugs ideal for day care surgery. BIS helps in titrating the 
drugs to maintain adequate level of sedation and hypnosis. The finite 
clinical points can be found and not merely being dependent on the 
hemodynamic response which is affected by certain drugs and so not 

 [10, 11]an accurate indicator of  hypnosis.  

In our study there was no significant difference in the age, weight, sex, 
ASA classification, duration of surgery and duration of anaesthesia. 
Jellish WS et al had found decreased induction time in propofol gp as 
compared to sevoflurane gp which was similar in our study and was 

 [12] statistically significant [Table 1]. Following induction, the propofol 
group showed a significant fall in HR compared to the sevoflurane 
group. Propofol causes a dose dependent cardiovascular depression 

[5]and also impairs the baroreceptor reflexes.  There was an increase in 
heart rate following intubation in both the groups as shown in [Table 

 2]. There was significant fall in both SBP & DBP during induction, 2 
mins post induction, intubation, and 6 mins compared to the values 
during premedication in both the groups. The fall in SBP and DBP is 
more in the propofol group as compared to the sevoflurane group and 
the difference was statistically significant [Table 3,4].The cause of 
greater fall in SBP & DBP in propofol gp is due to the greater fall in 
peripheral vascular resistance caused by negative inotropic effect and 

[13]peripheral pooling of blood leading to reduction in preload.  The 
reductions of BP are in BIS dependent manner. Sevoflurane is cardio 
stable and cardio-protective with minimal or no effect on heart rate and 

 [14,15] cardiac parasympathetic tone. BIS values fell faster in the propofol 
group compared to the sevoflurane group during induction. The BIS 
decreased to a lower value in the sevoflurane group at 2 min and during 
tracheal intubation compared to that in the propofol group. The 
difference was significant [Table 5]. The BIS values in sevoflurane 
group increased significantly after tracheal intubation but remained 
stable in the propofol group. This shows that patients could obtain a 
deep hypnotic level during induction with sevoflurane. BIS fell at a 
faster rate in the propofol group, commensurate with a faster induction 
in this group compared to sevoflurane group. During recovery the BIS 
rose faster in the sevoflurane group, showing that the recovery is faster 

 [16-20]in the sevoflurane group compared to the propofol group.  The BIS 
values finding of ours were similar to the ones which are given in 
literature. R1 and R2 were lesser in sevoflurane gp as compared to 
propofol gp resulting in faster recovery in sevoflurane gp [Table 1]. 
The cause of rapid recovery in sevoflurane gp could be its low blood 
gas solubility which permits rapid elimination from the CNS and faster 

[21]recovery.  In our study PONV were statistically significant between 
the two groups [Table 6]. 13.3 % of patients with propofol had pain on 
I.V injection compared to none with sevoflurane as was seen by 

 [22]brooker et al.  The incidence of apnea was 50% with propofol 
compared to 13.3% with sevoflurane which could be due to the 
respiratory depression caused by propofol. PONV incidence was 6.6% 
in propofol gp as compared to 42.8% in sevoflurane gp. Our finding of 
reduction in PONV in propofol gp as compared to sevoflurane gp are 

[23-26]supported by many studies.  Borgeat A et al had shown 81% 
reduction in PONV in patients who received GA with propofol and it 

[27]was attributed to the 'intrinsic' antiemetic properties of propofol.  The 
incidence of cough on induction was 10% with propofol compared to 
23.3% with sevoflurane and was not statistically significant. 

CONCLUSION
Our study shows that sevoflurane is haemodynamically more stable 
than propofol during induction and maintenance of anaesthesia. 
Sevoflurane produces slower induction but deeper plane of anaesthesia 
as compared to propofol. Post-operative recovery is faster with 
sevoflurane. Thus, we conclude that both these drugs are good for short 
duration surgeries and have their own advantages and side effects. 
Therefore, the use of these drugs depends upon the individual choice of 
anesthesiologist. 
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