
ABSTRACT:
Objective: To assess symptoms of nausea and vomiting in laparoscopic cholecystectomy post-operatively, administered
anesthesia by sevoflurane or propofol and to assess the effect of dexamethasone and ondansetron anti-emetic combination.
Study design & Setting: It was an experimental study design conducted from 08-Oct-2017 till 11-Jul-2018 at Rawal
General & Dental Hospital.
Methodology: Patients were recruited in interventional groups by lottery method as n=160, with 80 cases allocated in each
group. The patients with gallstones planned for laparoscopic cholecystectomy after preoperative assessment were classified
to American Society of Anesthesiologist (ASA) physical status class I-II. All the patients placed in a particular ASA physical
status class were (exposed to both induction methods) either anesthetic induction by propofol 1-2 mg/kg (group-A) or by
employing sevoflurane 4-8% (group-B) in combination with oxygen, while maintenance was done in both study groups
with 2% sevoflurane and 50% nitrous oxide in oxygen. After procedure patients stayed in post-anesthesia care unit where
intra-operative monitoring was evaluated. The primary end point of the study was to note the rate of nausea and vomiting
in 24 hours interval after surgery.
Results: Both sevoflurane and propofol are equally effective anesthetic induction agents. The same combination of
dexamethasone and ondansetron was given to both groups and so the actual effect of both anesthesia drugs in terms of side
effects were nullified.
Conclusion: In laparoscopic cholecystectomy, both sevoflurane and propofol are good enough when administered with
dexamethasone and ondansetron anti-emetic combination, for post-operative nausea and vomiting up to 24 hours observation
time in study.
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INTRODUCTION:
This is an era of modern surgery and laparoscopic
cholecystectomy has become the preferred method for gall
stones disease.1 As the relative risk of cholelithiasis is around
10-15%, while relapse rate of symptoms and its complications
is around 35% while major advantage with laparoscopic
technique is reduce length of hospital stay, early recovery
and better cosmetic results.2 Nausea and vomiting post-
operatively remains the most frequent complication and
estimated that approximately 20-30% of patients suffer from
this issue after surgical procedures done under general
anesthesia.3 Factors contributing to postoperative nausea
and vomiting are patient factors (previous history of motion
sickness, obesity, female gender), surgical factors like
surgeries causing peritoneal irritation such as laparoscopic
procedures, anesthetic factors (use of volatile agents, duration
of anesthesia and narcotic analgesics).4,5 It can be troublesome
to the patient, sometimes more than the surgery itself and
may lead to complications like dehydration, acid base
disorders, gastric aspiration and wound disruption.6

The two commonly administered corticosteroids (dexam-
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ethical board approval from Dean Ethical Board, ref vide
RIHS-REC/003/17. The sampling technique was purposive.
The sample size was calculated employing 5% margin of
error with 80% level of confidence and using Rao-soft
sample size calculator and came out to be 80 cases in each
group.8 Patients were recruited in interventional groups by
lottery method as n=160, with 80 cases allocated in each
group . The patients with gallstones planned for laparoscopic
cholecystectomy had a standard pre-operative assessment
in outdoor anesthesia clinic and placed in American Society
of Anesthesiologist11(ASA) physical status class I-II. Informed
consent was taken off for the study. All the patients placed
in a particular ASA physical status class were (exposed to
both induction methods) either anesthetic induction by
propofol 1-2 mg/kg (group-A) or by employing sevoflurane
4-8% (group-B) in combination with oxygen, while
maintenance was done in both study groups with 2%
sevoflurane and 50% nitrous oxide in oxygen.12,13 Inclusion
criteria was patients with gall stones and in ASA physical
status class I-II. Exclusion criteria was patients with acute
viral hepatitis, morbid obesity and ASA class III and IV.12

In operating room large bore intravenous cannula was placed,
electrocardiograph, pulse oximetry, end-tidal CO2 and blood
pressure monitoring was initiated. General anesthesia was
begun with co-induction14,15 by injection nalbuphine 10mg
plus midazolam in dose of 0.01mg/kg in all cases. This was
followed by either propofol (group-A) or by
sevoflurane(group-B). All patients in study received
ondansetron 4 mg at time of induction of anesthesia and
before extubation, in addition dexamethasone 8mg used at
induction of anesthesia. Endotracheal intubation was done
by giving atracurium injection 0.5mg/kg.  At induction and
anesthetic recovery time along with dexamethasone 8mg at
start as anesthetic adjunct whereas tracheal intubation was
facilitated by 0.5mg/kg atracurium. At the end of procedure
patients were kept under observation in post-anesthesia care
unit. Patients were shifted later to respective ward as per
clinical evaluation. SPSS version 23 was used for data
analysis. Primary outcome parameter investigated was
frequency of nausea and vomiting in 24 hours interval post-
 surgery. The secondary end points included use of analgesics,
duration of surgery, and any complications. Mean ± S.D,
frequencies and percentages are presented for variables e.g.,
age and gender.
RESULTS:
The age, induction with operative time, was shown in table-
1. Both sevoflurane and propofol are equally effective
anesthetic induction agents. Hence, both groups had same
with no symptoms of post-operative nausea and vomiting
after surgery in the twenty-four-hour observation time period
at all. Pearson correlation determines the affiliation between
two variables, value of correlation co-efficient (r = 0.492)
and was significant at 0.01 level. The same combination of
dexamethasone and ondansetron was given to both groups

ethasone and methyl-prednisolone) are consumed as anti-
emetics  and effect is particularly enhanced when
dexamethasone with ondansetron combination is used.4

Dexamethasone 4-10mg given by intra-venous route at
induction of anesthesia and there is no convincing data that
it causes delayed wound healing or adrenocortical suppression
after one dose pre-operatively. Nausea and vomiting are
physiological phenomenon and needs co-ordination of
various organ systems ranging central nervous system to
gastro-intestinal system and serotonin 5-hydroxy tryptamine
receptors (5HT3) located in chemoreceptor trigger zone,
vomiting center in medulla and peripherally in nerves
conducting impulses from vagus and spinal nerves to brain.4

The 5HT3 receptor blockers used prophylactically as well
as in treatment of post-operative nausea and vomiting.
Ondansetron is frequently administered 5HT3 receptor
blocker and mostly given as 4-16mg intra-venously
prophylactically at induction of anesthesia, however studies
show it to be more effective if given after surgery before
shifting of patient from operating room as the doses used
in this study. Some studies show dose of 4mg to be effective
as prophylactic treatment of post-anesthesia nausea and
vomiting, whereas other studies demonstrated 8mg dosage.4,7

Sevoflurane has fast onset and smooth on induction and also
used in maintenance phase of anesthesia as part of balanced
technique, preferably used for inhalational induction in
adults as well as children.4 It is sweet smelling volatile
anesthetic, non-irritant with rapid onset, delivers optimal
hemodynamic stability.4,8,9 Propofol is also a frequently
employed intravenous anesthetic induction agent.8,9

Fredman B10, et al. did a study comparing three different
anesthetic techniques in day-case surgery including
sevoflurane, propofol, they stated that sevoflurane is a
appropriate substitute to propofol as part of balanced
anesthesia agent in ambulatory surgery cases. Keeping in
view above consideration this study was configured to assess
frequency of nausea and vomiting post-operatively (at 24
hours interval) employing diverse anesthesia induction
modalities (propofol and sevoflurane9) in laparoscopic
cholecystectomy keeping anesthesia maintenance methods
same and employing anti-emetic regimen combination
(dexamethasone and ondansetron) can address the issue of
post-operative nausea and vomiting. Hence, the primary
objective was to assess symptoms of nausea and vomiting
in laparoscopic cholecystectomy post-operatively in 24 hours
interval after surgery by administering  anesthesia of
sevoflurane or propofol and to assess the effect of
dexamethasone and ondansetron as an anti-emetic
combination.
METHODOLOGY:
The study was conducted at Rawal General Hospital (Rawal
Institute of Health Sciences) main laparoscopic surgical
theatre, Islamabad from 8-Oct-2017 till 11-July-2021 after
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and so the actual effect of both anesthesia drugs in terms of
side effects were nullified. Two cases were diagnosed as
Mirizzi syndrome (as depicted in figure-1 and 2 respectively)
and one had to be switched to open technique as there were
anatomical difficulty in continuing laparoscopic approach
and excluded from study. Gender ratio is shown in table-2.
In 8 cases (5%) post-operative analgesics were needed and
in 172 cases (95.55%) of study no analgesics were needed.
The ASA11 grades are depicted in table-3.
DISCUSSION:
Sevoflurane utilization for induction is often times linked
with a higher risk of post-surgical nausea / vomiting than
propofol based out-patient anesthetic technique but use of
antiemetic medications can decrease its incidence.16 Another

study stated that various anesthetic practices (depending on
anesthetic facilities and expertise) are being used in day
case and in-patient(elective) laparoscopic gallstone surgery,
with insufficient information to configure ideal one17, in this
study various induction methods were used. In another study
it was stated that dexamethasone given at time of anesthesia
induction significantly reduces prevalence of vomiting at
laparoscopic procedures.18

Keeping intra-abdominal pressure (kept below 10 cm H2O
in all cases of study) is stated as an important factor in
reducing frequency of post-operative nausea.9 In study done
by Gautam B19 and colleagues they pointed out that
combination of ondansetron with dexamethasone was more
effective (regimen used in our study) as a prophylactic
against nausea / vomiting in laparoscopically removal of
gallbladder as compared to both drugs alone.
Yu WY20 and colleagues in their study concluded that
ondansetron is effective in prevention and cure of post-
operative nausea and vomiting associated with laparoscopic

Figure 1: Mirizzi Syndrome. (Diagrammatic view A & B)

Figure 2: Gall bladder with stones Mirrizi syndrome

Females

64 / 67
80 / 83.75

Group-A / Group-B
Males

16 / 13
20 / 16.25

Number
Percent (%)

Table 2: Gender distribution(n=80)

Table 3: ASA grades. (n=80)

Group-B

51 / 63.75%
29 / 36.25%

Number / percent
Group-A

48 / 60%
32 / 40%

ASA-grade-I
ASA-grade-II

Group -A / Group -B

Mean
Std. Deviation

44.38/44.73
13.81/14.36

1.13/1.29
0.33/0.60

55/60.77
30.90/39.71

Age(years)
Induction to loss
of consciousness

(minute)
Surgery time

(minutes)

Table - 1; Age and operative data. (n=80)
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cholecystectomy procedure with late administration of
ondansetron at anesthetic recovery time to be significantly
more effective, a regimen followed in this study. In a single
case in study on shifting in post anesthesia care area low
pulse oximeter saturation of 73% was noted, which
immediately improved by administering 60% venturi mask
oxygen with patient in head-up, position and by injection
hydrocortisone 100mg intravenously. In this study various
anesthesia induction techniques were adopted while keeping
balanced anesthetic and antiemetic combination uniform
and notable that no significant difference existed employing
propofol vs sevoflurane induction technique groups, as
regard to symptoms nausea and vomiting after laparoscopic
cholecystectomy. Another study fully elucidated various
available modalities including acupuncture, single versus
multi-modal anti-emetic prophylaxis, however they stated
that effectiveness of various therapeutic technique will need
further studies.21,22 In another study, comparing single anti-
emetic use(ondansetron) with combination therapy
(ondansetron with dexamethasone) for efficacy against post-
op  nausea and vomiting, in laparoscopic gall stones surgery,
they reported dual anti-emetic showing better results, in this
study two combination medications were will come utilized
with promising results23. Another study, employed balanced
anesthesia technique gallstones laparoscopic surgery in
patients with co-morbid diseases24 along with anti-emetic
combination (regimen used in this study) with good effect.
In another study, it was depicted that for antiemetic
prophylaxis in laparoscopic cholecystectomy, dexamethasone
in combination with other agent was superior than single
anti-emetic administration25.The study had limitation that
it was not on a large scale, as multiple factors are implicated
as cause of nausea and vomiting, secondly ASA grade III
and IV, morbid obesity cases were not extrapolated in our
study.
CONCLUSION:
In laparoscopic cholecystectomy, both sevoflurane and
propofol are good enough when administered with
dexamethasone and ondansetron anti-emetic combination,
for post-operative nausea and vomiting up to 24 hours
observation time in study.
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