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ABSTRACT

This was prospective, randomized, non blinded study carried out in department of Anaesthesiology and
Critical Care, Meenakshi Mission Hospital and Research Centre, Madurai, Tamil Nadu on 120 ASA- |
patients, undergoing elective laparoscopic surgery. In our study, at intubation, the mean pulse rate was
above the baseline value in both groups with 0.65% rise in Group S and 5% rise in Group D. In
sevoflurane group there was downward trend in pulse rate from baseline value starting from incision and
continued till 45 minutes after intubation and after 45 minutes there was increase in heart rate in
sevoflurane group. Maximum fall in pulse rate in group S was at 15 minutes (6.8%). In desflurane group
there was upward trend in pulse rate from baseline value starting from incision till the end of surgery.
Maximum increase in pulse rate in group D was at 60 minutes (14.7%).Pulse rate was satisfactorily
maintained within + 20% of baseline values in both groups. At intubation, the mean arterial blood
pressure showed a rise in both group and it was not statistically significant. In Group S there was rise in
mean arterial blood pressure from intubation till end of surgery with maximum increase at end 75, 90 min
(9.9%). In Group D there was rise in mean arterial blood pressure from intubation till 60 min with
maximum increase at end 15 min (6.1%). In Group D there was fall in mean arterial blood pressure from
45 minutes till end of surgery. Intraoperative cardiovascular stability was easily achieved with both
sevoflurane and desflurane. Mean arterial blood pressure and heart rate were maintained within = 20% of
baseline values in both groups during the entire maintenance period. Early recovery profile was rapid in
desflurane group. Sevoflurane and Desflurane provided similar intra-operative haemodynamics during the
maintenance period in laparoscopic surgery. Early recovery is faster with desflurane.
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INTRODUCTION diagnostic procedures. New intra-abdominal
Initially, the use of laparoscopic laparoscopic surgical techniques have been
procedures was confined to the obstetric and developed, performed and advocated for
gynaecological department where it was older patients when they may have
used for laparoscopic sterilization and short coexisting cardiac and pulmonary disease.
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Anaesthesia during the procedure is
more technically demanding, this is due to
many factors. On one hand the technique
itself introduces some trespassing on the
respiratory and cardiovascular systems of
the patients, and on the other it was
introduced as safe and simple surgery which
may be performed on outpatient basis hence
demanding extreme caution in regard the
anaesthetic technique which may respond
positively to this expectation.

The major problems  during
laparoscopic surgery are related to the
cardiopulmonary effect of
pneumoperitoneum, systemic carbon dioxide
absorption, extra peritoneal gas
insufflations, venous gas embolism,
unintentional injuries to intra-abdominal
structures and patient positioning. The need
for rapid recovery and a short hospital stay
impose additional demands on the
anaesthetist for skilful practice.

Inhaled volatile anaesthetics remain
the most widely used drugs for maintenance
of general anaesthesia because of their ease
of  administration and predictable
intraoperative and recovery characteristics.
Management of haemodynamic stability and
early recovery is the most important part of
a standardized balanced technique. Given
the low blood-gas partition coefficients of
sevoflurane (0.69) and desflurane (0.42), a
more rapid emergence from anaesthesia is
expected compared with traditional
inhalation anaesthetics. -2

The purpose of this prospective
randomized study was to compare the
haemodynamics of  Sevoflurane and
desflurane  during maintenance  of
anaesthesia in laparoscopic surgery and
early recovery characteristics of sevoflurane
with those of desflurane.

MATERIALS AND METHODS
Study: A Prospective, randomized, Non
blinded study

Setting: Department of Anaesthesiology and
Critical Care, Meenakshi Mission Hospital
and Research Centre, Madurai, Tamil Nadu.
Sample sizei20 patients.

Procedure:

After pre-anaesthetic evaluation all
patients were advised overnight fasting for 8
hours. Patients were not pre medicated. On
arrival of the patient in the operating theatre,
venous access was obtained and lactated
Ri ngerds solution
4ml/kg/hr.

On shifting the patients inside the
operating room, standard monitors were
connected. Baseline values of Heart Rate,
Systolic Diastolic Blood Pressure were
recorded.

All  patients received Fentanyl
1ug/kg 1V and then 100% Oxygen for 3mins
prior to induction. Anaesthesia was induced
with Propofol 2mg/kg IV. Neuromuscular
blockade was achieved with Vecuronium
0.1mg/kg. Airway was secured with Proseal
LMA and Ryles tube was passed. All
patients were given Diclofenac suppository
100 mg. Ventilation was controlled to
maintain EtCO; between 35-40 mmHg.
Patients were assigned in 2 groups.

Group S - Sevoflurane 1% - 2% or

Group D i Desflurane 3 - 4%

for maintenance of general anaesthesia with
nitrous Oxide 50% Oxygen via a semi
closed system. Endtidal Sevoflurane
concentration was increased by increments
of 02% and Endtidal Desflurane
concentration was increased by increments
of 1.0%. If mean arterial pressure or heart
rate remained increased after 5 mins
supplemental dose of Fentanyl (0.5mcg/kg)
was given.  Vecuronium  maintained
neuromuscular blockade has determined by
one twitch visible of the train of four.

Rescue medications Ephedrine and
Atropine were kept ready and planned to
give if the mean arterial pressure < 60mm of
Hg and heart rate < 50/min.
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Intra  operatively, Pulse Rate,
Systolic blood pressure, Diastolic blood
pressure and Mean arterial pressure values
were recorded at pre induction (base line), at
Intubation, at Skin incision, every 5 min for
first 30 min after intubation and then every
15 min for 1 hr.

Post operatively recovery times were
recorded in minutes and parameters were
first spontaneous motion, opening of eyes,
extubation, handgrip, stating name and
stating date of birth.

Side effects and complications were

Ethical Issues

The protocol of the study was
prepared and appro
Ethics Committee was taken. Written
informed consent was obtained from the
individual patients on the preoperative day.

Statistical Analysis

The information collected regarding
all the selected cases were recorded in a
Master Chart. Data analysis was done with
the help of computer using Epidemiological
Information Package (EPI 2002).Using this

noted. The study period ended 8 hrs after software, range; frequencies, percentage,
extubation. Recovery assessment was mean, standard deviation,c’and 6 po
performed by blinded observer. were calculated. Mann-Whitney/Wilcoxon
ONITORING R |55 | BEP | MAp Two- Sample Test (KruskaI-Wa_Ills_ test for
Base line 0 ) two groups) was used as test of significance.
Ll b e A 'p' value less than 0.05 is taken to denote
in incision 12 . g . .
5 mins 3 significant relationship.
10 mins T4
15 mins T5
20 mins T6 RESU LTS
25 mins T7 H H
S 5 _ The sample po_pulatlon included 120
45 mins 9 patients of ASA physical status | and who
60 mins T10 H H
Emine T presented for elective laparoscopic surgery.
90 mins T2 | | | They were randomly allocated into 2 groups
Recovery Time | _Any adverse event
Lirb Movermant of 60 each - Group S, Group D. It was
Open eyes observed that there were no statistically
Extubation Y-t H
band orip significant differences between age, gender
State name distribution and body weight, drugs
State date of birth A :
administered, duration of surgery.
TABLE 1: Preoperative Pulse and Blood Pressure
Heart rate SBP (mmHg) DBP (mmHg) MAP (mmHg)
mean +SD | mean +SD | mean +SD | mean +SD
Group S | 82.6 12.1 116.5 17.2 71.5 10.7 87.3 11.7
Group D | 80.8 111 121.8 14.2 80.2 7.2 94 12.9
p value 0.4366 0.1057 0.0534 0.0621
Not Significant | Not Significant | Not Significant | Not Significant

It was observed that there were no
statistically significant differences between
mean preoperative pulse rate and blood
pressure between the 2 groups therefore the
data between the two groups were
statistically comparable.

The mean values of pulse rate,
systolic blood pressures, diastolic blood
pressures and mean arterial blood pressures
at various time intervals for all the groups
were calculated and converted to percentage
change from the pre induction baseline value
for comparative study.
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TABLE 2: Mean Heart Rate at various time
intervals
Group S Group D
Mean | £SD | Mean | £SD
Baseline TO 82.6 12.1 | 80.8 11.1
Intubation T1 82.9 13.6 | 84.9 12.9
Incision T2 81 129 | 88 13.3
5 minutes T3 76.7 10.7 | 89.2 13.3
10 minutes T4 74.4 9.5 90.5 12.1
15 minutes T5 75.6 9 92 12.2
20 minutes T6 75.9 8.4 90.8 11.6
25 minutes T7 77.1 8.3 89.8 11.6
30 minutes T8 79.6 8.3 90.6 12.6
45 minutes T9 80.9 8.6 89.5 12.8
60 minutes T10 | 85.4 8.7 88 13.7
75 minutes T11 | 90.8 7.9 82.5 12.1
90 minutes T12 | 91.8 12.1 | 81.8 13.9

Table No: 3 Mean Arterial Pressure At
Various Time Intervals (mmHg)
Group S Group D
Mean | £SD | Mean | +SD
Baseline TO 87.3 11.7 | 94 12.9
Intubation T1 87 114 | 95 8.8
Incision T2 89.6 119 | 94.6 8.8
5 minutes T3 90.3 11.7 | 98.2 9.2
10 minutes T4 90.5 12.1 | 99.6 10.6
15 minutes T5 91 12.2 | 1005 | 10.1
20 minutes T6 92.2 12.1 | 99.2 10.3
25 minutes T7 90.9 12.2 | 97.2 10.7
30 minutes T8 90.4 10.8 | 96.6 9.5
45 minutes T9 88.4 16.9 | 95.6 8.3
60 minutes T10 | 90.5 10 96.4 9.6
75 minutes T11 | 89.8 10 94.7 7.6
90 minutes T12 | 89.9 11.3 | 93.6 6.2

Table 4: Percentage of Changes in Mean Heart Rate at Various Time Intervals

Group S Group D p value

Mean | £SD | Mean | +SD
IntubationT1 0.65 8.6 5 6.4 0.0444 | S
Incision T2 -1.3 11.3 | 8.9 7.3 0.0001 | S
5minutes T3 | -6.3 115 | 104 8.1 0.0001 | S
10minutes T4 | -9 115 | 125 10.3 | 0.0001 | S
15minutes T5 | -7.4 114 | 144 11 0.0001 | S
20minutes T6 | -6.8 125 | 13 11.6 | 0.0001 | S
25minutes T7 | -5.4 12.3 | 11.8 129 | 0.0001 | S
30minutes T8 | -2.3 122 | 124 12.6 | 0.0001 | S
45minutes T9 | -0.03 | 134 | 11.6 12.6 | 0.0001 | S
60minutesT10 | 5.5 15.3 | 10.6 14.7 | 0.2438 | NS
75minutesT11 | 7.7 13 7.1 119 | 0.826 NS
90minutesT12 | 7.8 173 | 75 12.6 | 0.8524 | NS

S - Statistically Significant, NS - Not statistically significant

Changes Observed In Mean Pulse Rate
At intubation

significant (p0.0001) when compared
to Group S.
At five minutes, ten minutes, fifteen minutes

1 In Group S (sevoflurane group) the
mean pulse rate observed was 0.65%
more from the baseline value.

1 In Group D (desflurane group) the
rise in mean pulse rate was 5% from
the baseline and was more than that
of the sevoflurane group for the same

time interval but statistically
significant (p 0.0444).
At incision

1 In Group S there was a fall in mean
pulse rate by 1.3% from the base line
value.

T In Group D mean pulse rate
increased by 8.9% from the base line
value which was statistically

after intubation

1 In Group S there was a fall in mean
pulse rate by 6.3%, 9%, and 7.4% %
from the baseline at five, ten, fifteen
minutes respectively.

1 In Group D Sthere was a rise in
mean pulse rate by 10.4%, 12.5%,
14.4% from the baseline at five, ten,
fifteen minutes respectively which
was  statistically significant
(p0.0001) when compared to Group
S

At twenty minutes, twenty five minutes,
thirty minutes after intubation

1 In Group Sthere was a fall in mean
pulse rate by 6.8%, 5.4%, and 2.3%
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% from the baseline at five, ten,
fifteen minutes respectively.

1 In Group D Sthere was a rise in
mean pulse rate by 13%, 11.8%,
12.4% from the baseline at five, ten,
fifteen minutes respectively which

was statistically significant
(p0.0001) when compared to Group
S

At forty five minutes after intubation
1 In Group Sthere was a rise in mean
pulse rate by 0.003% from the
baseline.
1 In Group D there was a rise in mean
pulse rate by 11.6% from the
baseline which was statistically

significant (p0.0001) when compared
to Group S
At sixty, seventy five, ninety minutes after
intubation
91 In Group Sthere was a rise in mean
pulse rate by 5.5%, 7.7%, and 7.8%
from the baseline at sixty, seventy
five, ninety minutes respectively.
1 In Group D Sthere was a rise in
mean pulse rate by 10.6%, 7.1%,
7.5% from the baseline at sixty,

seventy five, ninety  minutes
respectively ~ which  was  not
statistically significant  when

compared to Group S .( p values
0.0851, 0.0914, 0.0767 respectively).

Table 5: Percentage Change in Mean of Mean Arterial Pressure at Various Time Intervals

Group S Group D p value

Mean | +#SD | Mean | +SD
Intubation T1 0.1 9.5 0.9 7.1 0.2854 | NS
Incision T2 34 12 0.6 8.4 0.0024 | NS
Sminutes T3 | 4 106 | 25 9 0.431 NS
10minutes T4 4.3 117 | 43 12.4 | 0.7588 | NS
15minutes T5 | 4.8 10.7 | 5.1 10.9 | 0.6593 | NS
20minutes T6 | 6.5 132 | 338 11.8 | 0.3073 | NS
25minutes T7 4.7 11.7 | 1.6 11.4 | 0.1564 | NS
30minutes T8 | 4.1 9.5 1.2 11.9 | 0.0521 | NS
45minutes T9 2.2 172 | -15 17 0.1372 | NS
60minutes T10 | 5.3 9.6 -1.6 11.1 | 0.0194 | S
75minutes T11 | 4.3 8.5 -4.4 112 | 0.0224 | S
90minutes T12 | 7.5 116 | -6.4 9.4 0.0092 | S

Changes Observed In Mean Value of value which was statistically not

Mean Arterial Pressure
At intubation

1 In Group S (sevoflurane group) the
mean arterial pressure observed was

0.1% more from the baseline value

significant (p0.3724) when compared
to Group S.

At five minutes, ten minutes, fifteen minutes
after intubation

T

In Group S there was a rise in mean
arterial pressure by 4%, 4.3%, 4.8%

9 In Group D (desflurane group) 1the
rise in mean arterial pressure was
0.9% from the baseline which was
not statistically significant when
compared to Group S (p 0.2854).

At incision

9 In Group S there was a rise in mean
arterial pressure by 3.4% from the
base line value.

from the baseline at five, ten, fifteen
minutes respectively.

1 In Group D there was a rise in mean
arterial pressure by 2.5%, 4.3%,
5.1% from the baseline at five, ten,
fifteen minutes respectively which
was not statistically  significant
when compared to Group S.( p

f In Group D mean arterial pressure values  0.4310, 0.7588, 0.6593
increased by 0.6% from the base line respectively)
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At twenty minutes, twenty five minutes,
thirty minutes after intubation

T

In Group S there was a rise in mean
arterial pressure by 6.5%, 4.7%, 4.1
% from the baseline at twenty,
twenty  five, thirty  minutes
respectively

In Group D there was a rise in mean
arterial pressure by 3.8%, 1.6%,
1.2% from the baseline at twenty,

twenty  five, thirty  minutes
respectively  which  was  not
statistically  significant when

compared to Group S. ( p value
0.3073, 0.1564, 0.0521 respectively)

At forty five minutes, sixty, seventy five,
ninety minutes after intubation

|l

In Group S there was a rise in mean
arterial pressure by 2.2%, 5.3%,
4.3%, and 7.5% from the baseline at
forty five, sixty, seventy five, ninety
minutes respectively.

In Group D there was a fall in mean
arterial pressure by 1.5%, 1.6%,
4.4%, 6.4% from the baseline at
forty five, sixty, seventy five, ninety
minutes respectively which was
statistically not significant when
compared to Group S .( p values
0.1372) at forty five minutes and
statistically significant at sixty,
seventy five, ninety minutes( P value
0.0194, 0.0224, 0.0092) respectively

Table 6: Recovery Time (in Minutes)

Group S Group D p value

Mean | #SD | Mean | +SD
Spontaneous movement 5.03 0.61 | 3.62 041 | 0.0001 | S
Time to open eyes 704 | 05 4.4 0.41 | 0.0001 | S
Extubation 7.95 0.53 | 5.28 0.39 | 0.0001 | S
Hand grip 9.67 0.62 | 6.48 0.5 0.0001 | S
Time to state name 12.36 | 0.82 | 8.01 0.59 | 0.0001 | S
Time to state date of birth | 13.94 | 1.05 | 8.76 0.67 | 0.0001 | S

Recovery Time

T

In Group S the mean time for
spontaneous movement was 5.03
min and In Group D the mean time
for spontaneous movement was 3.62
min  which was statistically
significant when compared to Group
S. (p value 0.0001)

In Group S the mean time for
spontaneous eye opening was 7.04
min and in Group D the mean time
for spontaneous eye opening was
4.4 min which was statistically
significant when compared to Group
S. ('p value 0.0001)

In Group S (sevoflurane group) the
mean time for extubation was 7.95
min in Group D (desflurane group)
the mean time for extubation was
5.28 min which was statistically

significant when compared to Group
S. (p value 0.0001)

In Group S the mean time for
handgrip was 9.67 min and In Group
D the mean time for handgrip was
6.48 min which was statistically
significant when compared to Group
S. (p value 0.0001)

In Group S the mean time to state
name, date of birth was 12.36
min,13.94 min respectively and in
Group D the mean time to state
name, date of birth was 8.01 min,
8.78 min which was statistically
significant when compared to Group
S. (p value 0.0001)

DISCUSSION

Popularity of laparoscopic

procedures is increasing every day. Some of
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the important reasons of popularity are the
rapid early recovery, fast return to normal
activities and early discharge.

Propofol is mentioned as the agent
that provides the fastest and the earliest
recovery. [ In a study that uses propofol-
propofol, propofol-sevoflurane and
sevoflurane-sevoflurane combinations for
inducing and maintaining the anaesthesia,
respectively, no differences were found
among the groups in terms of early,
intermediate and late recovery. ! In most of
the studies that used propofol-propofol and
propofol-desflurane ~ combinations  for
inducing and maintaining anaesthesia,
desflurane groups were found to have faster
early and intermediate recovery than
propofol groups, while no differences were
found amon? groups in late & psychomotor
recovery. [>®

In our study, at intubation, the mean
heart rate was above the baseline value in
both groups with 0.65% rise in Group S and
5% rise in Group D. In sevoflurane group
there was downward trend in heart rate from
baseline value starting from incision and
continued till 45 minutes after intubation
and after 45 minutes there was increase in
heart rate in sevoflurane group. Maximum
fall in heart rate in group S was at 15
minutes (6.8%). In desflurane group there
was upward trend in heart rate from baseline
value starting from incision till the end of
surgery. Maximum increase in heart rate in
group D was at 60 minutes (14.7%).Heart
rate was satisfactorily maintained within £
20% of baseline values in both groups.

In our study,
at intubation, the mean arterial blood
pressure showed a rise in both group and it
was not statistically significant. In Group S
there was rise in mean arterial blood
pressure from intubation till end of surgery
with maximum increase at end 75, 90 min
(9.9%). In Group D there was rise in mean
arterial blood pressure from intubation till

60 min with maximum increase at end 15
min (6.1%). In Group D there was fall in
mean arterial blood pressure from 45
minutes till end of surgery. Mean arterial
blood pressure was satisfactorily maintained
within £ 20% of baseline values in both
groups.

Intraoperative cardiovascular
stability was easily achieved with both
sevoflurane and desflurane. Mean arterial
blood pressure and heart rate were
maintained within £ 20% of baseline values
in both groups during the entire maintenance
period.

Heart rate decreased in sevoflurane
group below baseline from incision till 50
min after intubation which was similar to
study conducted by Nathanson et al. ¥ In
desflurane group there was an increase in
heart rate above the baseline value. This was
in contrast to study by Nathanson et al ¥ in
which they found reduction in heart rate in
both sevoflurane and desflurane group and
reduction was more in sevoflurane group.
The increase in heart rate in desflurane
group may have been result of sympathetic
stimulation associated with introduction of
desflurane after induction with intravenous
agent.

It is desirable to have a fast recovery
from anaesthesia. The time to spontaneous
movement, extubation, recall of name and
date of birth, handgrip was shorter in
desflurane group.

In our study the time to spontaneous
movement in sevoflurane group was 5.03
min + 0.61 and desflurane group 3.62 min +
0.41 which is similar to that of previous
study by S. Gergin et al. [ (sevoflurane
group 4.40 min £ 1.76 and desflurane group
3.60 min £ 1.66). In our study the time to
open eyes in sevoflurane group was 7.04
min + 0.5 and desflurane group 4.4min +
0.41 which is similar to that of previous
study by Nathanson et al. ™ (sevoflurane
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group 7.8 min = 3.8 and desflurane group
4.8 min = 2.4).

Our study confirms the early
extubation in desflurane group. In our study
time to sevoflurane group was 7.95 min %
0.53 and desflurane group was 5.28 min %
0.39 which is similar to that of previous
study by Nathanson et al. ' (sevoflurane
group 8.2 min = 3.2 and desflurane group
51 min £ 3.2), S. Gergin et al.
(sevoflurane group 7.05 min = 2.35 and
desflurane group 5.40 min £ 1.23) and Song
etal.,® G. Erketal.

In our study the time to hand grip in
sevoflurane group was 9.67 min = 0.62 and
desflurane group 6.48 min = 0.5 which is
similar to that of previous study by S.
Gergin et al "' (sevoflurane group 8.00 min
+ 2.79 and desflurane group 5.90 min %
1.52).

In our study the time to state name in
sevoflurane group was 12.36 min + 0.82 and
desflurane group 8.01 min = 0.59 which is
similar to that of previous study by
Nathanson et al. ™ (sevoflurane group 11.2
min = 5.1 and desflurane group 9.2 min %
5.1).

In our study the time to state date of
birth in sevoflurane group was 13.94 min +
1.05 and desflurane group 8.76 min + 0.67
which is similar to that of previous study by
Nathanson et al. ™ (sevoflurane group 11.2
min £ 5.1 and desflurane group 9.3 min +
5.1).

Our  study confirmed  early
extubation and faster recovery with
desflurane similar to that of previous studies
by S. Gergin et al [, Nathanson et al., ¥ G.
Erk et al, ™™ N.A. Mahmood et al. [*°

The time to extubation, recall of
name and handgrip was shorter in desflurane
group. Bennett et al. '*¥ found no difference
in early emergence parameters (times to eye
opening, hand grip and recall of name and
date of birth) between desflurane and
isoflurane groups. Their results indicated

that desflurane like isoflurane could
maintain  haemodynamic  stability in
concentrations producing surgical
anaesthesia.

Fletcher et al. @ concluded that the
use of desflurane was associated with a
more rapid initial awakening and less
impairment of psychomotor performance.
The study by Nathanson et al. ™! suggested
that sevoflurane and desflurane provided
similar intraoperative conditions during the
maintenance  period.  Although early
recovery was more rapid after desflurane,
there was no difference in later recovery
end-points. Randomized, double-blind study
of Tarazi et al. ™ showed that both
sevoflurane and desflurane were acceptable
inhalational anaesthetics for outpatient tubal
ligation surgery. This study confirmed the
previous nonrandomized study of Nathanson
et al. ¥ in that early recovery was more
rapid after desflurane. Analogous to the
findings in earlier study, Song et al. [ found
that the late recovery profiles and incidences
of postoperative side effects were similar
after desflurane and sevoflurane.

Our study also confirms the study of
Nathanson et al. ™ but does not confirm
Tarazi et al ™ findings that recovery indices
were marginally but not significantly better
with sevoflurane than desflurane. We also
found that desflurane offered a transient
advantage compared with sevoflurane with
respect of early recovery.

CONCLUSIONS

Sevoflurane and Desflurane provided
similar  intra-operative  haemodynamics
during the maintenance period in
laparoscopic surgery. Early recovery is
faster with desflurane.
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