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Abstract

Background : The aim of the study was to determine propofol based TIVA as a technique for day care gynaecological surgery
and to compare TIVA with conventional general anaesthesia in terms of intra and post operative haemodynamic profile , post
operative recovery and undesirable sequelae like post operative nausea and vomiting. Patients and MethodsOne hundred
twenty ASA grade I adult consenting patients in the age group of 20-45 yrs undergoing diagnostic gynaecological laporoscopy
or abdominal tubal ligation as elective day case surgeries were divided randomly into two groups of 60 each. GROUP I CON
VENTIONAL GA ( CONTROL GROUP) GROUP II TIVA( STUDY GROUP). No premedication was given in either group. In the
control group, induction of anaesthesia was achieved with thiopentone Na 3-5mg/kg and maintenance with N2O/O2/isoflurane
(0.2-0.6%) as judged clinically . Isoflurane was tapered at the end of surgery and stopped at skin closure . N2O was stopped at
skin closure. In the study ( TIVA) group patients were induced with propofol 2-2.5mg/kg and maintained on a continous infusion
of 3-12mg/kg/hr with air in 33%oxygen mixture. The rate of propofol infusion was adjusted according to need of anaesthesia
depth . Propofol was tapered towards end of case and stopped at skin closure . Both groups received 0.5mg/kg atracurium for
intubation and further maintained on top up doses .Analgesia in both was provided with 2µgm of fentanyl at induction .At the end
of surgery residual neuromuscular blockade was reversed with glycopyrolate 20 mic/kg and neostigmine 0.05mg/kg.Recovery
time was recorded from cessation of the infusion or inhalational agent to eye opening on command , limb lift on command and
achievement of Aldrete score >9.
Results
: the achievement of the Aldrete score of ≥ 9 was achieved earlier in the study group than in the control group but the difference
was not significant. It was also observed that there was intial fall in HR and SBP in the study group , and PONV and post
operative pain was less in the study group. Conclusion : No significant difference was noticed in the achievement of Aldrete
score of ≥9 in the two groups.

INTRODUCTION

Since its introduction into clinical practice , propofol has
acquired an important place in the anaesthesiologists
armamentarium and the interest in the total intravenous
anaesthesia has been revived by propofol . An ideal
intravenous anaesthetic regime used in day care surgery
should provide rapid recovery and early discharge with
minimal side effects and should be cost effective . Propofol
is the drug of choice when a rapid and smooth recovery is
required . Recovery from propofol anaesthesia is
characterized by the absence of “ hangover effect “ and a
low incidence of nausea and vomiting (1). Rthe unique
pharmacodynamic profile of propofol has greatly facilitated
the use of TIVA techniques. In addition the use of TIVA
avoids local and global pollution seen with inhalational

anaesthetic agents especially with Nitrous Oxide ( 2,3,4 ).

This randomized controlled study was designed to evaluate
total intravenous anaesthesia ( TIVA) , as an anaesthetic
technique for day care gynaecological procedures and to
compare TIVA with conventional inhalational based
technique in terms of intra and post operative hemodynamic
profile , post operative recovery and undesirable sequelae
like PONV.

MATERIALS AND METHODS

One hundred twenty ASA grade I and grade II adult
consenting patients in the age group of 20-45 yrs undergoing
gynaecological laporoscopy or abdominal tubal ligation as
elective day care surgeries were divided randomly into two
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groups of 60 patients each.
GROUP I included 60 patients and acted as control group .
This was the conventional inhalational based general
anaesthesia group .
GROUP II included 60 patients and was study group , the
total intravenous group.

No premedication was given in either group

In the control group, induction of anaesthesia was achieved
with thiopentone Na 3-5mg/kg and maintenance with
N2O/O2/isoflurane (0.2-0.6%) as judged clinically .
Isoflurane was tapered at the end of surgery and stopped at
skin closure . N2O was stopped at skin closure.

In the study ( TIVA) group patients were induced with
propofol 2-2.5mg/kg and maintained on a continuous
infusion of 3-12mg/kg/hr with air in 33%oxygen mixture.
The rate of propofol infusion was adjusted according to need
of anaesthesia depth . Propofol was tapered towards the end
of case and stopped at skin closure .Both groups received
0.5mg/kg atracurium for intubation and further maintained
on top up doses .Analgesia in both was provided with 2µgm
of fentanyl at induction .

At the end of surgery residual neuromuscular blockade was
reversed with glycopyrolate 20 µg/kg and neostigmine
0.05mg/kg.

Recovery time was recorded from cessation of the infusion
or inhalational agent to eye opening on command , limb lift
on command and achievement of Aldrete score >9.

Figure 1

RESULTS

The patients in both the groups were comparable with
respect to age and weight ( Table I).Mean heart rate and
hemodynamic variables preoperatively was comparable (
Table II, III, ).In the intraoperative period there was a slight
decrease in the heart rate from preoperative baseline levels
in group II patients in first 10 min while no such decrease in
the heart rate was observed in group I patients. The
relationship was statistically insignificant. Similarly
although mean heart rate in group II at various instances
intra operatively was lower than in group I , the comparison
was statistically insignificant ( Table II ) . Group two
patients showed an initial fall in mean arterial blood pressure
when compared to baseline values as well as group I , the
difference was statistically insignificant . During the rest of
intraoperative period the blood pressure remained lower than
the preoperative levels in both the groups with a statistically
non significant difference ( Table III).Recovery was assessed
by times to eye opening to command and return to the limb
movents on command . In the post operative period , the
return of activity i.e time achieved to eye opening on
command occurred at 17.8 ± 12.7min after termination of
isoflurane in group I while in group II ( propofol group ) eye
opening occurred at 12.6±11.2 minutes after termination of
propofol infusion (Table IV). The return of limb movement
on command occurred earlier in group II than in group I .
The relationship of recovery characteristic was statistically
significant when the two groups were compared( p- value)
Table IV .The ability to breath deeply and to cough freely on
command developed earlier in group Ii as compared to group
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I and the difference was statistically significant p < 0.05 (
Table V) . In the post operatively period there was minimal
change in mean systolic blood pressure in patients of group
II as compared to group I with systolic blood pressure
remaining nearly baseline in majority of patients . The
achievement of an Aldrete score ≥9 occurred earlier in
patients of group II ( 19min) as compared to group I ( 20min
) but the difference was not statistically significant when the
two groups were compared ( p- >0.05). The patients of both
the groups were assessed in the recovery area for level of
consciousness at three levels ie alert, conscious but drowsy
and arousable. In group I it was found that the level of
consciousness was lith most of the patients remaining in the
conscious but drowsy state for most of the time of their stay
in the recovery room . In group II patients, the patients were
predominantly alert state within minutes of entry in the
recovery room. the time to return of full consciousness in the
patients of group II was about 12min as compared to 25 min
in group I .

In the immediate post operative period the two groups were
assessed for the development of postoperative nausea and
vomiting (PONV) . Incidence of nausea and vomiting in
group I was higher in group I with 27 patients (45%)
developing PONV while in group II the incidence of PONV
was 20% ( 12 patients ) . When the two groups were
compared incidence was statistically significant with p –
value of 0.001.

The mean postoperative pain score on visual analogue scale
was 4.1 in group I and 3.1 in group II, the difference was not
statistically significant( p > 0.05).

Figure 2

Table I showing demographic data

Figure 3

Table II showing mean heart rate at pre operative . intra
operative and post operative periods in the two groups

Table III showing mean arterial pressure ( SD ) during
preoperative , intraoperative and post operative period

Figure 4

Table III

Figure 5

Table IV showing mean time in achieving eye opening and
limb movement on command in two groups

Figure 6

Table (V)showing mean time in the two groups to breath and
cough freely

DISCUSSION

Intravenous anaesthetics have evolved from being used
primarily for induction of anaesthesia to provide
unconsciousness and amnesia for surgical procedures
performed under general anaesthesia. New insights into the
pharmacokinetic and dynamics of intravenous anaesthetic
techniques, as well as development of computer technology
to facilitate intravenous drug delivery , have greatly
enhanced use of total intravenous anaesthetics.

Propofol is commonly used for induction of anaesthesia for
day care surgery and is widely used as a component of TIVA
(5) . Propofol has pharmacokinetic profile that favours its
use as a continuous infusion for maintenance of general
anaesthesia . TIVA with propofol has been shown to be
superior to inhalational anaesthesia in operations of short
durations in terms of rapid awakening and return to street
fitness (3,6) . Many studies have demonstrated the
advantages of TIVA with propofol for day care procedures.
(7,9) . This randomized prospective study was designed to
compare the hemodynamic and recovery benefits if TIVA
using propofol and fentanyl with conventional inhalational
anaesthesia in patients undergoing short gynaecological
procedures.

Induction of anaesthesia with propofol was found to be
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associated with a slight drop in the heart rate and systolic
blood pressure as compared to conventional inhalational ,
although it was statistically non significant. In the
intraoperative priod TIVA was associated with better
hemodynamic stability than conventional general
anaesthesia. Similar results were observed by R M Grounds
et al 1985 (9) and Michael M Todd et al 1993 (10) . These
studies confirm the safety of of propofol during the
intraoperative period for maintenance of anaesthesia inspite
of hypotensive effects . The hypotensive effects of propofol
appear to be transient in nature and are not of sufficient
nature so as to compromise coronary circulation .(11).

The arterial oxygen saturation was monitered throughout the
surgery using pulse oximetry. No evidence of desaturation
was evident in any patient of either group . In the
conventional general anaesthetic group, 4 patients developed
drop of oxygen saturation to 85% and required oxygen
supplementation in recovery room which was attributed to
diffusion hypoxia due to use of nitrous oxide in the gas
mixture during the maintenance of anaesthesia and also
delayed recovery. These findings confirm that maintenance
of anaesthesia during propofol with air or air /oxygen
mixture is adequate for maintenance of SpO2 within normal
limits. Furthermore TIVA reduces the risk of development
of diffusion hypoxia that can occur in patients maintained on
N2O / O2 mixture.

An assessment of post operative recovery by Aldrete scoring
found that there was early recovery in patients who received
TIVA as compared to conventional general anaesthesia
although not statistically significant . The findings of other
studies confirm our findings ( 6, 10 ) . Similar findings have
been seen by other investigators who have used other
scoring systems like Steward score by Marshall et al 1992
(12).

The time to eye opening , limb lift were earlier in the
patients receiving TIVA as compared to General anaesthesia
technique . Our findings supported by other authors
demonstrate that TIVA was associated with improved early
postoperative well being with better recovery.

In our study fewer patients (20%) in the propofol group
experienced postoperative nausea and vomiting in the
recovery ward as compared to conventional GA group (45%)
. Klazima Vissa et al ,2002 (13) reported an incidence of
postoperative nausea and vomiting of 47% after isoflurane
and 29% after TIVA . Similar results were seen in studies of

Sneyd J R et al 1998 and C K Hofer et al , 2003 ( 14) . these
findings conclusively prove superior emetic profile of TIVA
despite the use of opioids over conventional anaesthetic
technique and hence the better suitability of TIVA for use in
out patient surgical procedures .

We conclude that TIVA is associated with better
hemodynamic stability intraoperatively than conventional
GA and that recovery is earlier and better than GA , with
less postoperative nausea and vomiting . Due to better
recovery profile of patients on TIVA , this technique is ,
therefore , better suited for day care surgery as it allows
discharge of patients who are well oriented and are fully
alert at the time of discharge with less complaints of PONV.
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