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ABSTRACT
Background:

To compare postoperative quality of recovery and perioperative outcomes between opioid-free total intravenous anaesthesia
(OFTIVA) and conventional opioid-based total intravenous anaesthesia (OTIVA) in women undergoing ambulatory
gynecologic laparoscopy.

Materials and Methods:

This retrospective comparative study included 120 women who underwent elective ambulatory gynecologic laparoscopy
under total intravenous anaesthesia at Gouri Devi Institute of Medical Sciences and Hospital, West Bengal, India, from
March 2025 to April 2026. Patients were categorized into OFTIVA (n=60) and OTIVA (n=60) groups according to the
anaesthetic technique documented in hospital records. The primary outcome was the Quality of Recovery-15 (QoR-15) score
at 24 hours. Secondary outcomes included postoperative pain, postoperative nausea and vomiting (PONV), rescue analgesic
requirement, time to ambulation, post-anaesthesia care unit (PACU) stay, haemodynamic variables, and patient satisfaction.

Results:

The OFTIVA group had significantly higher QoR-15 scores than the OTIVA group (130.6 + 7.8 vs 119.4 +9.3; p<0.001).
VAS pain scores were significantly lower with OFTIVA at 2, 6, 12, and 24 hours (all p<0.001). PONV occurred in 10.0%
versus 31.7% of patients (p=0.003), while rescue analgesia was required in 26.7% versus 65.0% (p<0.001). OFTIVA was
associated with earlier ambulation (5.9 £ 1.5 vs 7.8 + 2.0 hours; p<0.001) and shorter PACU stay (76.5 = 15.3 vs 98.7 £
19.6 minutes; p<0.001). Patient satisfaction was also significantly higher with OFTIVA (p=0.002). Mean heart rate was
lower with OFTIVA (73.8 £ 7.5 vs 79.4 £ 8.6 beats/min; p<0.001), while hypotension and bradycardia did not differ
significantly.

Conclusion:
OFTIVA was associated with improved postoperative recovery and comparable haemodynamic outcomes compared with
OTIVA in women undergoing ambulatory gynecologic laparoscopy.

Recommendation:
OFTIVA may be considered for appropriately selected patients undergoing gynecologic laparoscopy. Prospective
multicentre studies are recommended to confirm these findings.
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INTRODUCTION

Ambulatory surgery has transformed modern perioperative
care by enabling patients to undergo elective surgical
procedures with discharge on the same day, thereby
reducing healthcare costs, minimizing hospital-acquired
complications, and improving patient satisfaction. Among
ambulatory procedures, gynecologic laparoscopy has
become the preferred minimally invasive approach for the
evaluation and management of infertility, chronic pelvic
pain, endometriosis, ovarian cysts, tubal pathology, and
other benign gynecological disorders because of reduced
tissue trauma, shorter hospitalization, faster functional
recovery, and improved cosmetic outcomes compared with
open surgery.'—*

Total intravenous anaesthesia (TIVA) has become
increasingly popular for ambulatory surgery because it
provides smooth induction, rapid emergence, excellent
control of anaesthetic depth, and reduced postoperative
nausea and vomiting compared with inhalational
anaesthesia. Conventionally, TIVA combines intravenous
hypnotic agents such as propofol with short-acting opioids,
particularly fentanyl or remifentanil, to provide
intraoperative analgesia and suppress sympathetic responses
to surgical stimulation. Although effective, perioperative
opioid administration is associated with several undesirable
adverse effects including postoperative nausea and vomiting
(PONV), respiratory depression, delayed gastrointestinal
recovery, opioid-induced hyperalgesia, excessive sedation,
urinary retention, and prolonged discharge times.*—°
Growing awareness of opioid-related complications has led
to the development of opioid-free anaesthesia (OFA), which
utilizes multimodal non-opioid analgesic techniques to
achieve adequate intraoperative analgesia while avoiding
systemic opioids. Opioid-free TIVA typically combines
propofol with agents such as dexmedetomidine, ketamine,
lidocaine, magnesium sulphate, paracetamol, and non-
steroidal ~anti-inflammatory drugs, thereby targeting
multiple pain pathways simultaneously. This multimodal
strategy aims to maintain haemodynamic stability, reduce
postoperative pain, minimize opioid-related adverse events,
accelerate recovery, and improve overall patient
satisfaction.”—'°

Recent randomized trials and systematic reviews have
demonstrated that opioid-free anaesthesia significantly
reduces postoperative nausea and vomiting, decreases
postoperative opioid requirements, improves quality-of-
recovery scores, and enhances early mobilization following
ambulatory surgery. Nevertheless, available evidence
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remains inconsistent regarding postoperative pain control
and haemodynamic stability, particularly in gynecological
laparoscopic procedures. Differences in patient populations,
anaesthetic protocols, and outcome measures have
contributed to variability among published studies.!'—*
Quality of recovery has emerged as an important patient-
centred outcome reflecting physical comfort, emotional
well-being, pain, independence, and overall satisfaction
following surgery. The validated Quality of Recovery-15
(QoR-15) questionnaire has become one of the most widely
accepted instruments for evaluating postoperative recovery
and is increasingly recommended in perioperative clinical
research. Improved QoR-15 scores have been associated
with enhanced patient satisfaction, earlier discharge, and
better functional recovery following ambulatory
procedures.'>—!7

Despite increasing interest in opioid-free anaesthesia,
evidence regarding its effectiveness in ambulatory
gynecologic laparoscopy within Indian tertiary care settings
remains limited. Therefore, the present retrospective
comparative study was undertaken to evaluate postoperative
quality of recovery, postoperative pain, nausea and
vomiting, rescue analgesic requirement, recovery
characteristics, haemodynamic stability, and perioperative
complications among women undergoing ambulatory
gynecologic laparoscopy managed with opioid-free total
intravenous anaesthesia or conventional opioid-based total
intravenous anaesthesia.

MATERIALS AND METHODS

Study Design

This retrospective comparative observational study was
conducted using hospital medical records to compare
postoperative quality of recovery and perioperative
outcomes between women who received opioid-free total
intravenous anaesthesia (OFTIVA) and those who received
conventional opioid-based total intravenous anaesthesia
(OTIVA) during ambulatory gynecological laparoscopic

surgery.

Study Setting

The study was conducted in the Department of
Anaesthesiology, Gouri Devi Institute of Medical Sciences
and Hospital, Rajbandh, West Bengal, India. Medical
records of patients who underwent ambulatory
gynecological laparoscopic surgery under total intravenous
anaesthesia were reviewed.
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Study Duration

Patients who underwent surgery between March 2025 and
April 2026 were included in the study. Data were
retrospectively extracted from hospital records and analyzed
after obtaining approval from the Institutional Ethics
Committee.

Study Population

The study population comprised women who underwent
elective ambulatory gynecological laparoscopic procedures
under total intravenous anaesthesia.

Sample Size

A total of 120 patients with complete perioperative records
were included in the final analysis. Sixty patients received
opioid-free total intravenous anaesthesia (OFTIVA), and 60
received conventional opioid-based total intravenous
anaesthesia (OTIVA).

Sampling Technique

A consecutive sampling technique was used. Eligible patient
records fulfilling the predefined inclusion and exclusion
criteria were retrieved from the Medical Record Department
until the required sample size was achieved.

Inclusion Criteria
The inclusion criteria were:
e  Women aged 18-50 years.
e Elective ambulatory gynecological laparoscopic
procedures.
e American Society of Anesthesiologists (ASA)
Physical Status I or II.
e Surgery performed under
anaesthesia.
e Complete perioperative and postoperative medical
records available.

total intravenous

Exclusion Criteria

Patients were excluded if they underwent emergency
surgery, had ASA Physical Status III or IV, had chronic
opioid use or opioid dependence, had significant hepatic,
renal, cardiovascular, or pulmonary disease, had a known
allergy to study anaesthetic medications, underwent
conversion to open surgery, or had incomplete or missing
medical records.
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Anaesthetic Technique

Opioid-Free Total Intravenous Anaesthesia Group
Anaesthesia was induced with intravenous propofol (2-2.5
mg/kg) and opioid-free adjuncts, including
dexmedetomidine (loading dose 0.5—1 pg/kg followed by
infusion), ketamine (0.3-0.5 mg/kg), and intravenous
lidocaine (1-1.5 mg/kg followed by infusion), according to
the institutional protocol. Neuromuscular blockade was
achieved using atracurium. Anaesthesia was maintained
using a propofol infusion and adjunct medications without

intraoperative opioid administration. Standard
intraoperative monitoring was maintained throughout the
procedure.

Conventional Opioid-Based Total  Intravenous

Anaesthesia Group

Anaesthesia was induced with intravenous propofol (2-2.5
mg/kg) and fentanyl (2 pg/kg). Atracurium was
administered to facilitate endotracheal intubation.
Anaesthesia was maintained using continuous propofol
infusion with supplemental fentanyl doses as required
during surgery. Mechanical ventilation was adjusted to
maintain normocapnia, and neuromuscular blockade was
reversed using neostigmine and glycopyrrolate before
extubation.

Data Collection

Data were retrospectively extracted from hospital medical
records. Demographic variables included age, body mass
index (BMI), ASA physical status, and indication for
laparoscopic surgery. Intraoperative variables included
duration of surgery, duration of anaesthesia, heart rate, mean
arterial pressure, hypotension, bradycardia, rescue opioid
administration, and total propofol consumption.
Postoperative variables included QoR-15 score at 24 hours,
VAS pain scores at 2, 6, 12, and 24 hours, PONV, rescue
analgesic requirement, time to ambulation, recovery-room
stay, length of hospital stay, and patient satisfaction.

Outcome Measures

The primary outcome was postoperative quality of recovery
measured using the Quality of Recovery-15 (QoR-15)
questionnaire at 24 hours after surgery. Secondary outcomes
included postoperative pain measured by VAS, incidence of
PONYV, rescue analgesic requirement, recovery-room stay,
time to ambulation, haemodynamic stability, patient
satisfaction, and perioperative complications.
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Bias

Potential selection bias was minimized by using consecutive
sampling of eligible patient records according to predefined
inclusion and exclusion criteria. Information bias was
minimized by extracting demographic, anaesthetic,
intraoperative, and postoperative variables from hospital
records using predefined study variables. Records with
incomplete or missing information were excluded according
to the study criteria. As this was a retrospective study,
residual confounding and inaccuracies related to the
completeness of medical documentation could not be
completely eliminated.

Statistical Analysis

Data were entered into Microsoft Excel 2021 and analyzed
using IBM SPSS Statistics version 27.0 (IBM Corp.,
Armonk, NY, USA). Continuous variables were expressed
as mean = standard deviation (SD), while categorical
variables were presented as frequencies and percentages.
Normality of continuous variables was assessed using the
Shapiro—Wilk test.
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Ethical Considerations
The study was conducted in accordance with the principles
of the Declaration of Helsinki.

RESULTS

A total of 120 women who underwent elective ambulatory
gynecological laparoscopic surgery during the study period
were included in the final analysis. Based on the anaesthetic
technique documented in the hospital records, 60 patients
received opioid-free total intravenous anaesthesia
(OFTIVA), and 60 patients received conventional opioid-
based total intravenous anaesthesia (OTIVA). The study
flow is illustrated in Figure 1.

The baseline demographic and clinical characteristics of the
two groups are presented in Table 1 (Figure 1). There were
no statistically significant differences between the OFTIVA
and OTIVA groups regarding age, body mass index (BMI),
ASA physical status, or indication for surgery (p>0.05 for
all variables), indicating that both groups were comparable
at baseline.

Table 1. Baseline Demographic and Clinical Characteristics

Variable OFTIVA (n=60) OTIVA (n=60) p-value
Age (years), Mean + SD 324+6.9 31.8+7.2 0.64
BMI (kg/m?), Mean + SD 248+34 24.5+3.6 0.67
ASA1 39 (65.0%) 37 (61.7%) 0.71
ASATI 21 (35.0%) 23 (38.3%)

Infertility 26 (43.3%) 24 (40.0%) 0.89

Ovarian cyst 18 (30.0%)

Chronic pelvic pain 11 (18.3%)

Endometriosis 5 (8.4%)

20 (33.3%)
12 (20.0%)

4(6.7%)
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Figure 1. Baseline demographic characteristics of the study groups.

Intraoperative characteristics are summarized in Table 2 (Figure 2). The duration of surgery was similar between both
groups (p=0.59). Patients receiving OFTIVA demonstrated significantly lower intraoperative heart rate and reduced
requirement for rescue opioid administration. No significant differences were observed in the incidence of hypotension or
bradycardia.

Table 2. Intraoperative Characteristics

Variable OFTIVA OTIVA p-value
Duration of surgery (minutes) 51.4+10.6 522+11.4 0.59
Duration of anaesthesia (minutes) 723+11.7 74.1+12.5 0.41
Mean heart rate (beats/min) 73.8+7.5 79.4 £ 8.6 <0.001*

Mean arterial pressure (mmHg) 84.6+7.2 85.9+7.8 0.33
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Hypotension 8 (13.3%) 6 (10.0%) 0.57
Bradycardia 6 (10.0%) 4(6.7%) 0.51
Page | 6 Rescue intraoperative opioid 3 (5.0%) 15 (25.0%) 0.002*
 OFTIVA
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Figure 2. Comparison of intraoperative variables.

Postoperative quality of recovery assessed using the Quality of Recovery-15 (QoR-15) questionnaire is shown in Table 3
(Figure 3). Patients receiving OFTIVA achieved significantly higher QoR-15 scores at 24 hours than those receiving OTIVA
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(130.6 £ 7.8 vs 119.4 £9.3, p<0.001). Postoperative pain scores were also significantly lower in the OFTIVA group at every
assessment interval.

Table 3. Quality of Recovery and Postoperative Pain

Variable OFTIVA OTIVA p-value
Page | 7
QoR-15 score (24 h) 130.6 7.8 119.4+9.3 <0.001*
VAS at2h 22+0.8 38+1.1 <0.001*
VAS at6 h 29+1.0 45+13 <0.001*
VASat12h 23+09 35+1.2 <0.001*
VAS at24 h 1.5+0.7 24+0.9 <0.001*
mm OFTIVA
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Figure 3. Comparison of QoR-15 scores and postoperative pain.
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Postoperative recovery outcomes are presented in Table 4 (Figure 4). The OFTIVA group had a significantly lower
incidence of postoperative nausea and vomiting (PONV), reduced rescue analgesic requirement, earlier ambulation, and
shorter post-anaesthesia care unit (PACU) stay compared with the OTTVA group.

Table 4. Postoperative Recovery Outcomes

Page |8 — abie OFTIVA OTIVA p-value
PONV 6 (10.0%) 19 (31.7%) 0.003*
Rescue analgesia 16 (26.7%) 39 (65.0%) <0.001*
Time to ambulation (hours) 59+1.5 7.8+2.0 <0.001*
PACU stay (minutes) 76.5+15.3 98.7+19.6 <0.001*
Hospital stay (hours) 23.8+4.7 264+5.5 0.006*

100 7 mmm OFTIVA
e OTIVA
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Figure 4. Comparison of postoperative recovery outcomes.
Patient satisfaction was significantly higher among women receiving OFTIVA (Table 5, Figure 5). Overall, 90.0% of

patients in the OFTIVA group rated their experience as excellent or good compared with 68.3% in the OTIVA group
(p=0.002).
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Table 5. Patient Satisfaction

Satisfaction OFTIVA OTIVA

Excellent 31 (51.7%) 18 (30.0%)
Page | 9 Good 23 (38.3%) 23 (38.3%)

Fair 5(8.3%) 14 (23.3%)

Poor 1(1.7%) 5(8.4%)

p = 0.002
50 - mm OFTIVA
m OTIVA

Percent

exc Goo® o\ 00"

Figure 5. Distribution of patient satisfaction scores.

Perioperative complications are summarized in Table 6, Figure 6. No mortality, ICU admission, or conversion to open
surgery occurred in either group. The incidence of airway-related complications and postoperative respiratory depression
was lower in the OFTIVA group, although the difference did not reach statistical significance.
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Table 6. Perioperative Complications

Complication OFTIVA OTIVA p-value
Hypotension 8 (13.3%) 6 (10.0%) 0.57
Bradycardia 6 (10.0%) 4(6.7%) 0.51
PONV 6 (10.0%) 19 (31.7%) 0.003*
Airway complication 1 (1.7%) 4(6.7%) 0.17
Respiratory depression 0 2 (3.3%) 0.15
ICU admission 0 0 —
Conversion to open surgery 0 0 —
Mortality 0 0 —
mm OFTIVA
309 s OTIVA
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Figure 6. Comparison of perioperative complications.

DISCUSSION
Key Findings
The present retrospective comparative study evaluated the
impact of opioid-free total intravenous anaesthesia
(OFTIVA) on postoperative recovery among women
undergoing ambulatory gynecological laparoscopic surgery.

OFTIVA was associated with significantly improved
postoperative recovery compared with conventional opioid-
based total intravenous anaesthesia (OTIVA). The mean
Quality of Recovery-15 (QoR-15) score at 24 hours was
significantly higher in the OFTIVA group than in the
OTIVA group (130.6 £ 7.8 vs 119.4 + 9.3; p<0.001).
Postoperative VAS pain scores were also significantly lower
with OFTIVA at 2, 6, 12, and 24 hours (all p<0.001). These
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findings are consistent with previous studies reporting
improved postoperative recovery following multimodal
opioid-free anaesthetic strategies.!4,'7,!s

The OFTIVA group also demonstrated a significantly lower
incidence of postoperative nausea and vomiting (PONV)
than the OTIVA group (10.0% vs 31.7%; p=0.003). This
finding is consistent with previous evidence identifying
perioperative opioid exposure as an important contributor to
PONYV and demonstrating reduced PONV with opioid-free
or opioid-sparing anaesthetic approaches.?>—>* The reduced
requirement for rescue analgesia in the OFTIVA group
(26.7% vs 65.0%; p<0.001) further supports the
effectiveness of multimodal non-opioid analgesia in
controlling postoperative pain.'*—?!

Recovery characteristics also significantly favoured
OFTIVA. Patients receiving OFTIVA achieved -earlier
ambulation (5.9 = 1.5 vs 7.8 £ 2.0 hours; p<0.001), shorter
PACU stay (76.5 + 15.3 vs 98.7 £ 19.6 minutes; p<0.001),
and shorter overall hospital stay (23.8 = 4.7 vs 26.4 £ 5.5
hours; p=0.006). These findings are consistent with
Enhanced Recovery After Surgery (ERAS) principles,
which emphasize multimodal analgesia, reduction of opioid
exposure, early mobilization, and accelerated postoperative
recovery.?>,?¢

Patient satisfaction was also significantly higher in the
OFTIVA group, with 90.0% of patients reporting an
excellent or good experience compared with 68.3% in the
OTIVA group (p=0.002). Improved pain control, lower
PONYV incidence, earlier mobilization, and shorter recovery
time may have contributed to this finding. Patient-reported
recovery and satisfaction are increasingly recognized as
important outcomes in ambulatory surgical care.?,3

Postoperative Quality of Recovery

The primary outcome of this study was postoperative quality
of recovery measured using the QoR-15 questionnaire.
Patients receiving OFTIVA had significantly higher QoR-
15 scores at 24 hours than those receiving OTIVA (130.6 +
7.8 vs 119.4 + 9.3; p<0.001). The QoR-15 is a validated
patient-reported measure incorporating physical comfort,
pain, physical independence, psychological support, and
emotional state, and has been increasingly used to evaluate
recovery following surgery.'>—'%

The improvement observed in the present study may be
related to the multimodal nature of the OFTIVA protocol,
which combined propofol with dexmedetomidine,
ketamine, and intravenous lidocaine. These agents act
through complementary analgesic and sympatholytic
mechanisms and may reduce opioid-related adverse effects
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while providing effective perioperative analgesia. Previous
studies have similarly reported favourable postoperative
recovery with opioid-free anaesthetic techniques.'”,'®

Postoperative Pain and Rescue Analgesia
Postoperative pain scores were significantly lower in the
OFTIVA group at all assessed time points. The reduced pain
intensity was accompanied by a substantial reduction in
rescue analgesic requirements. Multimodal analgesia using
agents with different mechanisms of action can provide
effective analgesia while reducing reliance on systemic
opioids."*—*!

The present findings therefore support the potential role of
opioid-free multimodal anaesthesia in minimizing
postoperative opioid requirements without compromising
postoperative analgesic control. However, because of the
retrospective design, differences in perioperative analgesic
administration that were not captured in the medical records
cannot be completely excluded.

Postoperative Nausea and Vomiting

A major finding of this study was the significantly lower
incidence of PONV in the OFTIVA group compared with
the OTIVA group (10.0% vs 31.7%; p=0.003). Opioids are
recognized contributors to PONV, and minimizing
perioperative opioid exposure is an established component
of strategies aimed at reducing this complication.??—**

The approximately three-fold lower incidence of PONV
observed with OFTIVA may have contributed to the
improved overall recovery and patient satisfaction observed
in this group. This finding is particularly relevant in
ambulatory surgery, where nausea and vomiting can delay
oral intake, mobilization, discharge, and return to normal
activities.?3,?*

Recovery and Haemodynamic Outcomes
Patients receiving OFTIVA demonstrated significantly
earlier ambulation and shorter PACU and hospital stays.
These findings are clinically relevant in ambulatory surgery
because rapid functional recovery facilitates earlier
discharge and efficient use of healthcare resources. The
results are consistent with ERAS principles emphasizing
multimodal  analgesia and  early  postoperative
mobilization.?® ¢

Although mean heart rate was significantly lower in the
OFTIVA group than in the OTIVA group (73.8 + 7.5 vs 79.4
+ 8.6 beats/min; p<0.001), the incidences of hypotension
and bradycardia were not significantly different between
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groups. The lower heart rate may be related to the
sympatholytic properties of dexmedetomidine, which is
commonly incorporated into opioid-free anaesthetic
protocols.”’,*® Importantly, the observed haemodynamic
changes were not associated with reported major adverse
outcomes.

Patient Satisfaction and Safety

Patient satisfaction was significantly higher among patients
receiving OFTIVA (p=0.002). The combination of better
pain control, lower PONV, earlier ambulation, and shorter
PACU stay may explain the improved patient experience.
Patient satisfaction is an important patient-centred outcome
in ambulatory anaesthesia and complements traditional
clinical measures of recovery.??,3°

No ICU admissions, conversion to open surgery, or
mortality occurred in either group. Airway complications
and respiratory depression were numerically less frequent in
the OFTIVA group, although these differences were not
statistically significant. Previous comparative studies and
systematic reviews have reported that opioid-free
anaesthesia can be used safely in appropriately selected
patients when adequate monitoring and multimodal
analgesic strategies are available.’!,??

Clinical Implications

The findings suggest that OFTIVA may provide several
advantages for ambulatory gynecological laparoscopy,
including improved quality of recovery, better postoperative
pain control, reduced PONV, lower rescue analgesic
requirements, earlier mobilization, and shorter recovery-
room stay. These outcomes are consistent with the broader
principles of opioid-sparing perioperative care and ERAS
pathways.? 3 34

However, the findings should be interpreted in view of the
retrospective design and single-centre setting. Prospective
randomized studies are required to determine whether the
observed benefits are directly attributable to the opioid-free

anaesthetic technique and to establish standardized
protocols for its use in gynecological laparoscopic
surgery.3! 32,3

Generalizability

The findings of this study may be applicable to appropriately
selected adult women undergoing elective ambulatory
gynecological laparoscopic procedures under total
intravenous anaesthesia, particularly in tertiary-care settings
where standardized anaesthetic protocols and appropriate
perioperative  monitoring are available. However,
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generalization to patients with higher ASA physical status,
significant systemic comorbidities, emergency surgical
conditions, chronic opioid use, or procedures requiring
conversion to open surgery should be undertaken cautiously
because these patients were excluded from the present study.
Furthermore, the single-centre retrospective design and
relatively limited sample size may restrict the applicability
of the findings to other institutions with different patient
populations, anaesthetic practices, and perioperative care
pathways.

Conclusion

The present retrospective comparative study demonstrated
that opioid-free total intravenous anaesthesia (OFTIVA)
was associated with significantly improved postoperative
quality of recovery compared with conventional opioid-
based total intravenous anaesthesia (OTIVA) in women
undergoing ambulatory gynecological laparoscopic surgery.
Patients receiving OFTIVA experienced higher QoR-15
scores, lower postoperative pain intensity, reduced PONV,
decreased rescue  analgesic  requirements, earlier
ambulation, shorter PACU stay, shorter hospital stay, and
higher patient satisfaction while maintaining comparable
intraoperative haemodynamic outcomes.

Although minor haemodynamic events such as hypotension
and bradycardia occurred in both groups, no significant
differences were observed between the groups. No ICU
admissions, conversion to open surgery, or mortality
occurred in either group. These findings support OFTIVA
as a potentially useful opioid-sparing approach for
appropriately selected patients undergoing ambulatory
gynecological laparoscopy.

Limitations

This study has several limitations. First, its retrospective
observational design limits the ability to establish causal
relationships and introduces the possibility of selection bias.
Second, the study was conducted at a single tertiary-care
institution, which may limit the generalizability of the
findings. Third, postoperative recovery was assessed during
the early postoperative period, and long-term outcomes,
chronic pain, functional recovery, and cost-effectiveness
were not evaluated. Finally, minor variations in anaesthetic
drug dosing and perioperative management among
anaesthesiologists could not be completely standardized
because the analysis was based on retrospective hospital
records. These limitations should be considered when
interpreting the findings.
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Recommendation

Based on the findings of this study, opioid-free total
intravenous anaesthesia may be considered as an opioid-
sparing anaesthetic strategy for appropriately selected
women undergoing elective ambulatory gynecological
laparoscopic surgery. Prospective multicentre randomized
controlled studies involving larger patient populations are
recommended to confirm these findings, evaluate longer-
term postoperative outcomes, and determine standardized
protocols for opioid-free anaesthesia in gynecological
laparoscopic surgery.
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