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Abstract

Background: This study aims to compare the recovery times and postoperative outcomes of Sevoflurane,
Propofol, and Isoflurane. The demand for outpatient surgeries has increased significantly over the last few
decades. Rapid recovery is an essential need for maximum efficiency and patient satisfaction. The selection of
anesthetic agents is most important for patient outcomes.

Method: The study involved 96 patients and was carried out for a randomized controlled trial. The patients
were grouped into three categories depending on the types of anesthetic agents they have received. Both primary
and secondary parameters were as follows: time till discharge, awakening, and incidence of PONV.

Results: The patients receiving Sevoflurane and Propofol had a shorter time to discharge and were more alert
than the patients who were given Isoflurane. The frequency of PONV was also the lowest in the Sevoflurane
group. Faster recovery time in Sevoflurane and Propofol group led to optimization of time in the operating room
and resource efficiency.

Conclusion: Sevoflurane and Propofol are more effective for faster recovery and higher patient satisfaction in
outpatient surgeries. Isoflurane was associated with longer recovery times and higher postoperative
complications. These findings recommend Sevoflurane and Propofol and for enhanced surgical efficiency.
Keywords: Anesthetic agents, American Society of Anaesthesiologists, Propofol, postoperative outcomes, and
Sevoflurane.
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Introduction

The choice of anesthetic agents in surgical practice
remains one of the critical factors determining
patient outcomes, especially as it concerns both
postoperative recovery duration and quality [1].
With modern healthcare emphasizing more on
patient-centered care as well as efficiency, there is
growing interest in the effect that different
anesthetic agents have on recovery time; a central
issue in both inpatient and outpatient surgical
scenarios [2]. With the increased demand for
outpatient surgeries, there is a requirement for
proper anaesthetic agents that help in achieving
speedy recovery with few  postoperative
complications. Rapid recovery and discharge is an
important aspect for outpatient surgeries as they
maximize the turn-around of patients and optimal
use of resources with greater patient care and
satisfaction [3]. Anesthetic agents are more crucial
during the perioperative period, which mainly
modifies the experience of surgery with the
recovery phase. Agents in such treatment must
provide rapid onset and offset of action, with
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minimal side effects allowing patients to regain
their cognitive and physical functions promptly to
facilitate early discharge. Anesthesia plays a dual
role in surgery-it ensures that the patient does not
feel pain while the procedure is being carried out,
and facilitates quick, smooth recoveries post-
surgery [4]. It also is very variable, depending on
the pharmacokinetic and pharmacodynamic
properties of the agents used. Recovery of patients
to consciousness and motor and cognitive functions
postanesthesia may vary accordingly. For example,
some anesthetic agents predispose toward a longer
recovery period that would require longer
postoperative observation periods after anesthesia,
while others may facilitate quicker emergence to
enable faster discharge, which consequently would
make them safer for day care surgery or minimally
invasive procedures. General anaesthetics are
essential components of modern surgery, with
agents such as propofol, sevoflurane, and isoflurane
that are favoured due to their pharmacokinetic and
pharmacodynamic profiles [6]; [7]. Agents can be
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delivered by inhalation (volatile agents) or
intravenously, although the route does influence the
speed of recovery [8]. Within the category of
volatile anaesthetics frequently utilized in clinical
settings, sevoflurane, isoflurane, and desflurane are
prominent, with a preference for sevoflurane and
desflurane owing to their comparatively expedited
recovery characteristics [9]. The swiftness of this
recovery is predominantly ascribed to their low
blood-gas solubility coefficients, facilitating rapid
clearance from the organ and a more prompt return
to consciousness post-anesthesia. On the other
hand, intravenous anaesthetics such as propofol are
mostly used because of the rapid onset of action
and recovery; thus they are both preferred for
induction and maintenance in short surgical
procedures [10].

Sevoflurane is a popular inhalational anesthetic,
recognized for its quick onset and recovery, making
it ideal for general anaesthesia, especially in
outpatient procedures [11]. As a volatile
anaesthetic with a low Dblood-gas partition
coefficient of 0.65, Sevoflurane is favoured due to
its minimal impact on both the cardiovascular and
respiratory systems. It is frequently used for both
the induction and maintenance of anaesthesia,
appreciated for its safety profile and efficiency
[12]. The choice of an anesthetic drug depends on
multiple determinants that include the type and
duration of the procedure, the medical history, and
comorbidities of the patient, and the need for rapid
recovery [13]. Every anesthetic has different
advantages and possible side effects. This implies
that even though the fast onset and recovery that
happens with propofol is advantageous, it also
leads to hypotension, especially in the volume
depleted patient, and respiratory depression.
Sevoflurane, although a blood-gas solubility that
can provide the advantage of quick recovery,
presents the potential for inducing airway irritation
at high concentrations. Such positives and
negatives should therefore be taken into great
consideration when determining anesthetic choice
to ensure that results for a patient are the best
possible [14].

An anesthetic agent is selected based on several
factors, including the nature and duration of
surgery, the patient's medical history and pre-
existing medical conditions, as well as the need to
recover quickly. Each anesthetic has its own
benefits as well as risks of adverse effects. For
instance, although propofol’s swift onset and
recovery present distinct advantages, it can also
lead to hypotension, especially in patients who are
volume-depleted, alongside the risk of respiratory
depression [15]. Likewise, sevoflurane's minimal
airway irritation makes it suitable for mask
induction, especially in pediatric patients. Its low
blood-gas partition coefficient contributes to the
fast equilibration between blood and alveolar air,
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resulting in quicker anesthesia induction and
emergence.

Perhaps one of the most important considerations
when choosing an anesthetic is its impact on
recovery after surgery-a multifaceted process that
involves  regaining consciousness, cognitive
functions, and physiologic functions. How quickly
that recovery is achieved is very important both to
the patient's perception of good care and to the
success of outpatient surgery in having patients
leave at the end of the procedure.

Rapid recovery reduces the need for extended
periods of postoperative monitoring, decreases the
total time spent in healthcare facilities, and
improves bed turn-around times all of which offer
significant economic and logistical benefits.
Anesthetics that support faster recovery profiles
may maximize the use of surgical resources and
increase patient flow through busy operating
rooms, particularly during elective and outpatient
surgery [16].

Thus, the recovery process following surgery is
influenced not only by the agent used but also by
the patient's physiological condition, possible pre-
existent comorbidities, and the type of surgery
performed [17]. For these reasons, there is a need
to adopt a personalized approach towards
anesthetic management, focusing on the needs of
the individual patient and the specific properties of
the surgical procedure. A close watch on the
recovery parameters, including return of cognitive
and motor functions along with adequate pain
control, can ensure an uneventful postoperative
course and help avoid complications that might not
allow for discharge or may even necessitate
readmissions.

This study aims to compare the recovery times
associated with various anesthetic drugs, providing
a detailed evaluation of their efficacy and safety
profiles. By studying the diverse impacts that these
agents have on postoperative recovery, this study
hopes to provide evidence-based recommendations
for anaesthetic practices that enhance patient
recovery and satisfaction. By understanding the
variance in recovery times due to the anesthetic
agents used, clinicians will be better prepared to
make decisions for individual patients as the
choices made are specific to patient and surgical
needs.

Material and Methods

Study design: This study was a prospective,
randomized controlled trial to compare the effect of
different anesthetic agents on recovery time.

Inclusion Criteria:

e Patients between 18-65 years
e ASA physical status classification I or II
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e Planned elective surgeries of less than 2 hours
undergoing general anesthesia
e Able to give written informed consent

Exclusion Criteria:

e Subjects with cardiovascular, respiratory, and
neurological disease

e Patient who had history of adverse reaction

with any of the anaesthetic drugs used in this

study

ASA physical status classification III or more

BMI > 35 kg/m?.

Pregnant or lactating females

Patients who require emergency surgery

Sample Size: A total of 96 patients were recruited
in this study and randomly assigned to one of three

e-ISSN: 0976-822X, p-ISSN: 2961-6042

groups, with 32 patients in each group. The sample
size and calculation were based on previous studies
and statistical power analysis to detect a significant
difference (p<0.001) in recovery times between
groups, with a power of 80% and an alpha value of
0.05.

Randomization and group assignment: Patients
were randomly assigned to one of three groups
using a computer-generated random number
sequence.

The randomization was stratified based on age and
gender to ensure a balanced group distribution.

Hence, both the patients and the healthcare
providers assessing the outcomes were blinded to
group assignments to reduce bias.

Group | Anesthetic Agent | Induction Protocol Maintenance Protocol

A Propofol Propofol(2mg/kg) Propofol infusion (100-150 meg/kg/min)

B Sevoflurane Propofol(2mg/kg) Sevoflurane (1.5-2%) to maintain MAC of 0.8 -1.2
C Isoflurane Propofol(2mg/kg) Isoflurane (1-1.5%) to maintain MAC of 0.8-1.2

Data collection

For all patients, data were collected at various time
points: preoperative, intraoperative, and
postoperative. The preoperative data contain such
demographic characteristics as age, sex, and BMI;
ASA status; and the type of surgery. Intraoperative
data include total dosage of anesthetic agents used,
duration of anesthesia, heart rate, blood pressure,
and the incidence of intraoperative complications
(hypotension, bradycardia, and desaturation).

Postoperative Data were collected at time to
awakening (measured from the end of anesthetic
administration to the patient's response to verbal
commands), time to discharge readiness (evaluated
using standardized discharge criteria such as an
Aldrete score of >9 for PACU discharge), the
incidence of postoperative complications including
nausea, vomiting, pain, respiratory problems,
patient satisfaction, measured through a validated
questionnaire at discharge.

Outcome measures: Primary Outcome: Time to
Readiness for Discharge: Time from the
completion of administration of anaesthetic up until
when the patient met standardized discharge
criteria. Secondary Outcomes: Time to awaken:
The time from the end of administering

anaesthetics to the patient's response to verbal
commands, incidence of postoperative nausea and
vomiting (PONV), postoperative pain scores
measured using a visual analog scale, VAS, the
patient's satisfaction with anaesthesia, measured
through a validated questionnaire.

Statistical Analysis: Statistical analysis was
performed using SPSS version 25.0. Continuous
variables such as recovery time and extubation time
were analyzed by one-way ANOVA with pairwise
comparison made between the groups using post
hoc Tukey tests.

Incidence of PONV and other adverse events that
are categorical in nature have been analyzed using
the chi-square test across the groups. The studies
will be considered statistically significant at a value
of p < 0.001 for all the analyses. Demographic and
baseline clinical data were summarized using
descriptive statistics.

Results

A total of 96 patients were recruited and randomly
assigned into three groups of 32 each: Propofol,
Sevoflurane, and isoflurane. The demographic and
clinical characteristics did not show any significant
differences between the groups as tabulated in
(Table 1).

Table 1: Baseline and Demographic Characteristics of Patients

Characteristic Sevoflurane Propofol Group | Isoflurane Group | p-value
Group (n=32) (n=32) (n=32)

Age (years) 46.7£11.9 452+ 12.5 455+12.3 0.78

Male, n (%) 17 (53.1) 16 (50.0) 15 (46.9) 0.67

Female, n (%) 15 (46.9) 16 (50.0) 17 (53.1) 0.67

ASA Physical Status I, n (%) 18 (56.3) 19 (59.4) 20 (62.5) 0.83

ASA Physical Status I1, n (%) 14 (43.8) 13 (40.6) 12 (37.5) 0.83
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The main outcome measure, time to discharge
readiness, was significantly different between the
three groups. Patients receiving sevoflurane had a
very short time to readiness for discharge from post
anaesthesia care unit (25.2 + 7.5 minutes), which
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was followed closely by the group receiving
propofol. Thus, patients treated with these agents
were ready for discharge earlier than those treated
with isoflurane (p < 0.001) groups had longer times
to discharge readiness as shown in (Table 2).

Table 2: Secondary Outcomes and Time to Discharge Readiness

Outcome Sevoflurane Propofol Isoflurane p-value
Group (n=32) Group (n=32) Group (n=32)

Time to Discharge Readiness (min) 252+7.5 29.5+8.0 35.0£8.5 <0.001

Time to Awakening (min) 62+14 7.5+£1.6 8.0+1.5 <0.001

Postoperative Pain (VAS score) 2.1+0.5 23+0.5 2.5+0.6 0.032

PONYV Incidence, n (%) 6.5% 7.2 % 13% 0.041

Patient Satisfaction (score) 8.9+0.6 8.7+0.6 7.5+£1.2 <0.001

The shortest awakening times for the groups were
in the Sevoflurane group of 6.2 + 1.4minutes,
followed by those of the Propofol group at 7.5 +
1.6 minutes. In the Isoflurane group, the awakening
time was the longest. Statistically significant values
of p<0.001 showed a value of 8.0 + 1.5 min.

The highest incidence of PONV was recorded in
the isoflurane group 13%. The lowest incidence
was in the Sevoflurane group, which was 6.5%.
This analysis showed that there was a difference in
the incidence of PONV among the groups, and it
was statistically significant at p=0.041. That means
the use of Sevoflurane and Propofol may provide
advantages in minimizing postoperative nausea.
Postoperative pain score was lowest in the
sevoflurane group and highest in the isoflurane
group, at 2.1 + 0.5 and 2.5 + 0.6 respectively, with
statistical significance observed between groups at
p=0.032.

Patient satisfaction scores were highest in the
sevoflurane group and lowest in the isoflurane
group, at 8.9 + 0.6 and 7.5 + 1.2 respectively, with
differences among groups statistically significant at
p<0.001.

Discussion

This study compares the effects of three anesthetic
agents Propofol, Sevoflurane, and Isoflurane on
key clinical outcomes such as recovery times,
postoperative results, and patient satisfaction. The
findings indicate significant differences in recovery
times between the anesthetic groups, with
Sevoflurane demonstrating the shortest time to
discharge readiness, followed by Propofol. In
contrast, patients who received Isoflurane
experienced the longest recovery times, making it
the least favourable option among the three.

These outcomes align with previous research,
supporting the advantages of Sevoflurane and
Propofol in promoting faster recovery. Robinson et
al. (1999) found that Sevoflurane significantly
outperformed Isoflurane in various recovery events,
such as time to emergence, response to commands,
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extubation, and orientation. B.G. et al. (2007)
further confirmed that while there were no notable
differences in hemodynamic parameters or depth of
anesthesia between the two agents, patients who
received Isoflurane required more intraoperative
analgesics. Moreover, the awakening and
extubation times were significantly shorter with
Sevoflurane, emphasizing its role in promoting
more rapid recovery.

Similarly, Brian et al. (2020) noted that
Sevoflurane supported faster recovery times
compared to both Isoflurane and Propofol. On the
other hand, Maheshwari et al. (2020) reported that
the delay in emergence associated with Isoflurane
was only two minutes longer than Sevoflurane, a
difference not considered clinically significant.
Isoflurane’s  cost-effectiveness makes it an
alternative for certain procedures, but its prolonged
recovery times and need for additional analgesics
limit its utility, especially in outpatient surgeries
where quicker recovery is crucial.

While some studies, such as Freiermuth et al.
(2016), found no substantial differences in the
pharmacokinetics of Isoflurane and Sevoflurane,
the overall trend in the literature points to
Sevoflurane’s superiority in terms of recovery.
Sudha et al. (2022) reported that Propofol, used as
a total intravenous anesthetic agent, resulted in
shorter recovery times compared to Isoflurane used
for inhalational maintenance. Similarly, Modi et al.
(2023) showed that Sevoflurane ensures better
cardiovascular stability and faster recovery than
Isoflurane, with a lower incidence of postoperative
complications. These findings highlight the
advantages of Sevoflurane over Isoflurane,
particularly in terms of faster recovery and fewer
postoperative issues.

In addition to recovery times, Sevoflurane was also
associated with lower rates of postoperative nausea
and vomiting (PONV), as well as higher patient
satisfaction. A study by Anil et al. (2004) found
only a minor difference in home readiness between
Sevoflurane and Isoflurane (about 5 minutes), but
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other postoperative outcomes, such as the incidence
of nausea, vomiting, and headaches, were
significantly in favor of Propofol. Peng et al.
(2019) further highlighted Sevoflurane’s benefits
by demonstrating its ability to reduce levels of liver
enzymes like alanine transaminase, aspartate
transaminase, and lactate dehydrogenase, while
also providing a stronger inhibitory effect on
inflammatory cytokines and oxidative stress in the
liver. These findings suggest that Sevoflurane is
particularly suitable for surgeries that involve
potential liver ischemia-reperfusion injury.

Conclusion

This study established that there was a significant
variation of the anesthetic drugs in recovery times
and postoperative results. Sevoflurane and propofol
offered faster recovery and discharge readiness
compared to isoflurane, making them preferable for
outpatient surgeries. Sevoflurane showed the
shortest times to awakening and discharge, lower
rates of postoperative nausea and vomiting
(PONV), and higher patient satisfaction.

In contrast, isoflurane resulted in longer recovery
times, higher PONV incidence, and lower patient
satisfaction, making it less suitable for short
surgeries where rapid recovery is essential.
Sevoflurane outperformed isoflurane in terms of
both clinical outcomes and economic efficiency,
positioning it as the better option for procedures
requiring quick patient recovery and discharge.
However, anesthetic choices should remain tailored
to individual patient needs and specific surgical
conditions.

Future Directions

Future research could explore personalized
anesthesia strategies tailored to individual patient
characteristics, such as pharmacogenetic profiles
and comorbidities, to optimize anesthetic selection
and dosing, enhancing recovery outcomes and
patient safety. Investigating the cost-effectiveness
of various anesthetic agents in outpatient settings
could also provide valuable insights into their
economic impact on healthcare systems.

Investigating anesthetic agent cost-effectiveness,
especially within an outpatient framework, can also
be useful in the realm of their effects on healthcare
systems' economies. This would be complemented
by a cost-benefit analysis, including direct and
indirect benefits, such as recovery room time
reduced and improved patient throughput, to help
aid in evidence-based resource allocation. Future
studies should include greater heterogeneity of the
patient population, including comorbidities because
this pilot trial excluded patients with ASA
classification III or higher and patients with serious
cardiovascular, respiratory, or neurological disease.
Multimodal approaches could also be explored,
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combining different anesthetic agents or newer
adjuncts to integrate for enhancing recovery times
and optimizing postoperative pain management.
Long-term follow-up studies studying cognitive
function, quality of life, and patient satisfaction
would give a much better perspective on the long-
term effects of anesthesia, drawing beyond the
short time that stays within the spectrum of the
postoperative period. These studies would step
beyond merely optimizing clinical outcomes
toward optimizing healthcare efficiencies.

Limitations

The study’s findings may lack generalizability due
to its single-cantered design and specific patient
demographic, limiting applicability to the broader
population. Additionally, its focus on immediate
postoperative outcomes necessitates longer-term
follow-ups to assess sustained recovery and overall
patient outcomes. Variations in anesthetic protocols
across institutions underscore the need for
multicentred studies to validate findings in diverse
cohorts. The exclusion of patients with higher ASA
classifications and those undergoing emergency or
complex surgeries further restricts applicability.
While the sample size was adequate for detecting
significant differences in recovery times, it may not
have been large enough to identify rare adverse
events associated with anesthesia. Furthermore, the
economic analysis primarily concentrated on short-
term benefits like turnover rates and resource
utilization, overlooking potential  long-term
complications or readmission rates, which are
critical for a comprehensive evaluation of
anesthetic choices.
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