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ABSTRACT

Introduction: Total Intravenous Anaesthesia (TIVA) is
increasingly preferred for minimally invasive short gynaecological
procedures due to its predictable pharmacokinetics, rapid
recovery profile, and avoidance of inhalational agents. Among
commonly used regimens, Ketamine-Propofol (KP) and
Ketamine-Dexmedetomidine (KD) combinations are widely
utilised; however, their comparative effects on haemodynamic
stability, recovery characteristics, and postoperative analgesia
remain under ongoing clinical evaluation.

Aim: To compare the clinical effects of KP and KD infusion in
minimally invasive short gynaecological surgical procedures.

Materials and Methods: This randomised, open-label
clinical study included 100 adult female patients aged 20-
50 years with American Society of Anaesthesiologists (ASA)
physical status | or Il undergoing elective minimally invasive
short gynaecological procedures. Participants were randomly
allocated into two groups (n=50 each). The KD group received
intravenous ketamine 1 mg/kg and dexmedetomidine 1 pg/kg
over 10 minutes, followed by maintenance infusion of ketamine
0.1 mg/kg/hour and dexmedetomidine 0.1 pg/kg/hour. The KP
group received ketamine 1 mg/kg and propofol 2 mg/kg over
10 minutes, followed by maintenance infusion of ketamine
0.1 mg/kg/hour and propofol 0.1 mg/kg/hour. Haemodynamic
parameters, Ramsay Sedation Score (RSS), Modified Aldrete

Score, Visual Analogue Scale (VAS), and adverse events were
recorded. Statistical analysis was performed using independent
student’s t-test and Chi-square test, with p-value <0.05
considered statistically significant.

Results: The mean age of participants in the KP and KD groups
was 41.43+11.8 years and 43.65+9.05 years, respectively, with
comparable baseline haemodynamic parameters (p-value >0.05).
Intraoperative heart rate remained stable with no significant
intergroup difference. The KD group demonstrated significantly
lower Systolic Blood Pressure (SBP), Diastolic Blood Pressure
(DBP), and Mean Arterial Pressures (MAP) from the third
minute onward (p-value <0.001), without clinically significant
hypotension. Recovery was significantly faster in the KP group
(RSS <8: 14.66+2.27 minutes vs 17.36+3.02 minutes; p-value
<0.001). Postoperative pain scores were significantly lower in
the KD group at all measured time points (p-value <0.001 to
0.012), with delayed requirement for rescue analgesia. Adverse
effects were minimal and comparable between groups.

Conclusion: Both KP and KD combinations provide safe and
effective intravenous anaesthesia for minimally invasive short
gynaecological procedures. KD offers superior haemodynamic
stability and prolonged postoperative analgesia, whereas KP
facilitates faster recovery. Selection of the anaesthetic regimen
should be individualised based on procedural requirements and
recovery priorities.
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INTRODUCTION

Minimally invasive gynaecological procedures are widely performed
in contemporary clinical practice and include interventions such as
dilatation and curettage, hysteroscopy, polypectomy, diagnostic
laparoscopy, tubal ligation, and suction evacuation [1]. These
procedures are typically short in duration and increasingly conducted
as day-care surgeries, thereby necessitating anaesthetic techniques
that ensure rapid recovery while maintaining patient comfort and
safety [2].

Unlike major surgical interventions requiring deep general
anaesthesia and airway instrumentation, these procedures demand
adequate analgesia and sedation with preservation of spontaneous
respiration, airway reflexes, and haemodynamic stability [3]. TIVA has
emerged as a preferred approach in this setting due to its predictable
pharmacokinetics, precise titration, avoidance of inhalational agents,
and facilitation of early postoperative recovery [4]. However, the
selection of anaesthetic agents remains crucial, as inappropriate
drug choice or dosing may lead to haemodynamic instability,
respiratory depression, or delayed recovery [5]. An ideal sedative-
analgesic technique should provide anxiolysis, hypnosis, and
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analgesia with predictable onset and offset, while minimising adverse
cardiovascular and respiratory effects [6]. Various intravenous agents
including benzodiazepines, opioids, propofol, ketamine, and alpha-2
adrenergic agonists, have been used either alone or in combination;
however, no single agent fulfils all these requirements [7,8].

Ketamine, an N-Methyl-D-Aspartate (NMDA) receptor antagonist,
produces dissociative anaesthesia with preservation of airway
reflexes and spontaneous respiration. It offers potent analgesia and
amnesia along with sympathomimetic effects that increase heart
rate and blood pressure, making it advantageous in preventing
hypotension [9]. In contrast, propofol, a GABA-mediated sedative-
hypnotic agent, is characterised by rapid onset, smooth induction,
and quick recovery, but lacks analgesic properties and is associated
with dose-dependent hypotension and respiratory depression
[10]. The combination of ketamine and propofol has been shown
to provide balanced anaesthesia with improved haemodynamic
stability and effective sedation compared to propofol alone [11].

Alternatively, dexmedetomidine, a selective alpha-2 adrenergic
agonist, provides sedation, anxiolysis, and analgesia by reducing
sympathetic outflow, while preserving respiratory function
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[12]. When combined with ketamine, it offers complementary
pharmacodynamic effects, though it may be associated with
bradycardia and hypotension [13]. Recent evidence suggests
that KD provides superior haemodynamic stability and prolonged
postoperative analgesia, whereas KP is associated with faster
recovery [14,15]. However, comparative data specifically in minimally
invasive gynaecological procedures remain limited, highlighting the
need for further evaluation [15].

Therefore, the present study aimed to compare KP infusion with
KD infusion for TIVA in minimally invasive short gynaecological
procedures, with the following objectives:

The primary objective was to compare haemodynamic stability
between KP and KD infusion in minimally invasive short
gynaecological surgical procedures. In addition, the study aimed
to evaluate secondary outcomes including recovery characteristics,
postoperative analgesia using the VAS, and sedation depth
assessed by the RSS, along with the incidence of perioperative
adverse events, in order to comprehensively assess the safety and
efficacy of both anaesthetic regimens.

MATERIALS AND METHODS

This randomised, open-label clinical study was conducted at Sree
Balaji Medical College and Hospital, affiliated to BIHER university, a
tertiary care teaching hospital in South India, from August 2025 to
December 2025, after obtaining approval from the Institutional Ethics
Committee (Ref: 022254/SAHS/IHEC/2024 dated 23.04.2024). The
study was prospectively registered with the Clinical Trial Registry
of India (CTRI/2025/07/091419). Written informed consent was
obtained from all participants prior to enrolment.

Study population: The study included 100 adult female patients
aged between 20 and 55 years, classified as ASA physical status
I or Il, who were scheduled for elective minimally invasive short
gynaecological surgical procedures.

Sample size calculation: Sample size was calculated based on
the primary objective of comparing MAP between the two groups,
using data derived from a previous study by Algharabawy WS [16].

The formula used was:
2(Z, /2+Zﬁ)202)
d2

Where:
Z,,=1.96 (for 95% confidence level)
ZB=1 .645 (for 95% power)
Standard Deviation (SD) (o) = 3.59 mmHg
Mean difference (d) = 2.74 mmHg
Substituting the values:
n_2(1 .96+1.645)? (3.59)°
- (2.74)
n~40 “participants per group”
Considering an anticipated attrition rate of 20-25%, the total sample
size was increased to 100 participants, with 50 participants in each
group.
Inclusion criteria: Adult female patients aged between 20 and 50
years, classified under American Society of Anaesthesiologists (ASA)
physical status | or Il, scheduled for elective minimally invasive short

gynaecological surgical procedures, and accepted to sign written
informed consent for this study, were included in the study.

Exclusion criteria: Patients with known hypersensitivity to any of the
study drugs, body mass index greater than 30 kg/m2, or a history of
significant cardiovascular disease including hypertension, congestive
heart failure, or coronary artery disease. Cerebrovascular insufficiency,
raised intracranial pressure, psychiatric illness or personality disorders,
suspected or confirmed pregnancy, and current use of antipsychotic or
sedative medications were excluded from the study.

www.jcdr.net

Randomisation and Allocation

Eligible participants were randomly allocated into two groups
using a computer-generated random number sequence (simple
randomisation) [Table/Fig-1]. The randomisation sequence was
generated by an independent statistician not involved in patient
recruitment or data collection. Allocation concealment was ensured
using sequentially numbered, opaque, sealed envelopes.

Assessed for eligibility (n=116)

Excluded total (n=16)

Not meeting inclusion criteria (n=10)
Refused to participate (n=06)

Enrolment

Randomised (n = 100)

N

Allocated to intervention KP (n =50) Allocated to intervention KD (n =50)
i.v. loading of 1 mg/kg ketamine and 2 mg/kg i.v. loading dose of 1 mg/kg ketamine and 1 pg/kg
propofol over 10 minutes, followed by dexmedetomidine over 10 minutes, followed by

0.1 mg/kg/hr ketamine and 0.1 mg/kg/hr 0.1 mg/kg/hr ketamine and 0.1 pg/kg/hr
propofol. as maintenance infusion d d idine as mai infusion

Allocation

s Lost to follow-up =0 (n = nil) Lost to follow-up=0 (n = nil)

3 Discontinued intervention=0 (n =nil) Discontinued intervention=0 (n = nil)
2

" Analysed (n =50) Analysed (n =50)

‘@

% Excluded from analysis (n = nil) Excluded from analysis (n =nil)

=

<

[Table/Fig-1]: CONSORT flowchart.

Participants were enrolled by the consultant anaesthesiologist, and
group assignment was revealed after enrolment. Due to the nature
of the intervention, blinding of the attending anaesthesiologist was
not feasible; however, outcome assessment was performed by
an independent observer blinded to group allocation to minimise
observer bias. To reduce bias, standardised anaesthetic protocols,
uniform  monitoring, and identical postoperative assessment
methods were applied to all participants.

Preanaesthetic evaluation: All patients underwent a detailed
preanaesthetic evaluation including history, clinical examination,
and laboratory investigations such as complete blood count,
liver function tests, renal function tests, coagulation profile, and
electrocardiogram.

Preparation of study drugs: Study medications were prepared by an
anaesthesiologist not involved in intraoperative monitoring or outcome
assessment, in 50 mL infusion syringes according to group allocation.

e The KD syringe contained ketamine 100 mg combined with
dexmedetomidine 100 pg;

e The KP syringe contained ketamine 100 mg mixed with
propofol 100 mg.

Anaesthetic management: Standard preoperative fasting guidelines
were followed. Upon arrival in the operating theatre, an 18-gauge
intravenous cannula was secured and Ringer’s lactate infusion was
initiated. Standard monitoring included electrocardiography, heart
rate, non invasive blood pressure, respiratory rate, and peripheral
oxygen saturation. Premedication consisted of intravenous
midazolam 2 mg, glycopyrrolate 0.2 mg, and ondansetron 4
mg administered 10 minutes prior to induction. All patients were
preoxygenated before induction.

Patients in the KD group received an intravenous loading dose of
ketamine 1 mg/kg and dexmedetomidine 1 pg/kg administered
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over 10 minutes, followed by maintenance infusion of ketamine 0.1
mg/kg/hour and dexmedetomidine 0.1 pg/kg/hour.

Patients in the KP group received ketamine 1 mg/kg and propofol 2
mg/kg over 10 minutes, followed by maintenance infusion of ketamine
0.1 mg/kg/hour and propofol 0.1 mg/kg/hour. These dosing regimens
were selected based on previously published clinical studies and
standard anaesthetic practice for procedural sedation [16,17].

During induction, ventilation was supported using a face mask
and Bain circuit in case of transient apnoea. Once spontaneous
respiration resumed, supplemental oxygen was administered via
Hudson’s mask at 4-6 L/min, maintaining SpO, between 98% and
100%. Airway compromise, if any, was managed with appropriate
airway maneuvers and assisted ventilation.

Sedation depth was assessed using the RSS, and infusion rates
were titrated to maintain adequate sedation while preserving
haemodynamic stability.

Outcome Measures

Primary outcome: Heart rate, respiratory rate, SBP, DBP, MAP, and
peripheral oxygen saturation measured at baseline, post-induction,
at three minutes, at five minutes and then every five minutes for
next 15 minutes, and every 10 minutes thereafter.

Secondary outcome: Sedation depth (RSS), recovery profile
(Modified Aldrete Score), postoperative pain (VAS), and incidence of
adverse events including nausea, vomiting, hallucinations, shivering,
respiratory depression, hypotension, and bradycardia.

Postoperative recovery and analgesic management: After the
completion of surgery, the study drug infusions were discontinued
and patients were shifted to the recovery unit. Patients were shifted
to the postoperative ward once a Modified Aldrete Score greater
than nine was achieved. Postoperative pain was assessed using the
VAS. Rescue analgesia was administered with intravenous tramadol
when VAS score >4. The duration of postoperative analgesia was
calculated from the time of recovery (RSS < 3) to the time of
administration of rescue analgesia.

STATISTICAL ANALYSIS

Statistical analysis was performed using Statistical Package for the
Social Sciences (SPSS) software, version 25.0 (IBM Corp., Armonk,
NY, USA). Data following a normal distribution was expressed as
mean+SD, while categorical variables were presented as frequency
and percentage. Baseline demographic variables including age,
weight, height, body mass index, haemodynamic parameters
and duration of surgery were compared between the two groups
using the independent Student’s t-test. Categorical variables such
as ASA physical status and distribution of surgical procedures
were analysed using the Chi-square test or Fisher’s exact test, as
appropriate. Sedation depth as assessed by the RSS, recovery
characteristics including time to recovery (RSS <3) and time to
achieve Modified Aldrete Score >9, and postoperative pain scores
measured using the VAS were compared between the two groups
using the independent student’s t-test. A p-value <0.05 was
considered statistically significant for all analyses.

RESULTS

Baseline demographic characteristics were comparable between
both groups with no statistically significant differences in age, weight,
height, BMI, or ASA physical status (p-value >0.05), confirming
homogeneity of study population [Table/Fig-2].

The distribution of surgical procedures and mean duration
of surgery were similar in both groups (p-value=0.984 and
p-value=0.190 respectively), indicating procedural comparability
without confounding bias [Table/Fig-3].

Preoperative baseline vital parameters including heart rate, blood
pressure, respiratory rate, oxygen saturation, and sedation score
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were comparable between groups (p-value >0.05), ensuring a
uniform baseline for intraoperative comparisons [Table/Fig-4].

Demographic Group KP=50 Group KD=50

parameters Mean+SD Mean+SD p-value
Age (years) 41.43+11.8 43.65+9.05 0.294
Weight (kg) 57.23+5.67 56.37+7.14 0.506
Height (cm) 156.76+3.45 157.51+2.53 0.218
BMI (kg/m?) 24.59+1.68 24.72+1.58 0.691
ASA grading=| 42 (84%) 44 (88%) 0.773
II'n (%) 08 (16%) 06 (12%) ’

[Table/Fig-2]: Baseline demographic characteristics of the study population.

p-value <0.05 considered statistically significant. Independent Student's t-test was applied for
(Mean+SD); Chi-square test applied for n (%)

Group KP Group KD

Surgical interventions (N=50) n (%) | (N=50) n (%) p-value
D&C and biopsy 22 (44) 23 (46)
D&C and polypectomy 13 (26) 11(22)
Hysteroscopy 06 (12) 05 (10)

0.984
Bartholin cyst removal 04 (8) 06 (12)
Secondary suturing 03 (6) 03 (6)
Cystoscopy 02 (4) 02 (4)
Mean duration of surgery (mins) 35.34+3.36 36.12+2.48 0.190

[Table/Fig-3]: Distribution of surgical interventions and duration of surgery in
both groups.

p-value <0.05 considered statistically significant. Independent student’s t-test was applied for
(Mean+SD); Chi-square test applied for n (%)

Group KP Group KD
(n=50) (n=50)

Vital parameters Mean+SD Mean+SD p-value
Heart rate (per min) 78.53+10.04 76.50+11.91 0.359
Respiratory rate (per min) 15+2 15+2 1.000
SBP (mmHg) 118.52+12.30 117.23+£14.22 0.629
DBP (mmHg) 72.82+8.44 71.13+8.85 0.331
MAP (mmHg) 86.53+8.14 84.46+8.94 0.229
SpO, (%) 99.60+0.39 99.24+0.76 0.904
RSS (baseline) 2 (all patients) 2 (all patients) -

[Table/Fig-4]: Preoperative baseline vital parameters in Ketamine-Propofol (KP)
and Ketamine-Dexmedetomidine (KD) Groups.

p-value <0.05 considered statistically significant. Independent Student’s t-test was applied for
continuous variables (Mean+SD); Chi-square test applied for categorical variables.

Intraoperative heart rate remained stable throughout the procedure
in both groups with no statistically significant intergroup differences
at any time interval (p>0.05), indicating effective haemodynamic
control [Table/Fig-5].

Intraoperative HR Group KP=50 Group KD=50

(min) Mean+SD Mean+SD p-value
1 74.32+12.18 75.78+12.23 0.554
3 74.87£13.19 76.68+15.46 0.532
5 75.12+11.71 75.37+14.62 0.925
10 73.97+10.95 74.21£11.03 0.913
15 73.39+12.50 74.34+10.28 0.679
20 72.64£11.42 72.06+8.74 0.776
25 71.21+9.09 73.07+6.15 0.234
30 72.80+8.75 73.88+6.46 0.484
40 74.68+10.65 74.15+6.84 0.768

[Table/Fig-5]: Comparison of intraoperative heart rate between Ketamine-Propofol
(KP) and Ketamine-Dexmedetomidine (KD) groups.

p-value <0.05 considered statistically significant. Independent student’s t-test was applied for
(Mean+SD)

The SBP was significantly lower in the KD group from the third minute
onwards (p-value <0.001), though values remained within clinically
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acceptable limits, suggesting better haemodynamic attenuation
with dexmedetomidine [Table/Fig-6].

Systolic Blood Group KP=50 Group KD=50

Pressure (SBP) Mean+SD Mean+SD

(minute) mmHg mmHg p-value
1 123.92+4.08 124.16+2.02 0.710
3 118.37+3.7 114.82+2.08 <0.001
5 116.24+3.5 110.32+3.68 <0.001
10 1156.06+3.23 107.92+4.26 <0.001
15 117.36+3.46 115.42+2.02 0.001
20 118.32+2.84 114.50+3.4 <0.001
25 119.24+3.02 116.46+4.28 0.003
30 122.67+2.46 119.14+3.58 <0.001
40 123.34+3.28 120.46+2.24 <0.001

[Table/Fig-6]: Comparison of intraoperative Systolic Blood Pressure (SBP)
between the study groups.

p-value <0.05 considered statistically significant. Independent student’s t-test was applied for
(Mean+SD)
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Time interval per Group KP=50 Group KD=50

minute Mean+SD R.R Mean+SD R.R p-value RR
1 14+2 1412 1.000
3 13+2 1412 0.014
5 11+2 13+2 <0.001
10 112 11+2 1.000
15 12+2 12+2 1.000
20 12+2 14+2 <0.001
25 13+2 14+2 0.014
30 13+2 1442 0.014
40 14+2 1412 1.000

[Table/Fig-9]: Comparison of intraoperative respiratory rate between the two
study groups.

p-value <0.05 considered statistically significant. Independent Student’s t-test was applied for
(Mean+SD)

Peripheral oxygen saturation remained well maintained (>96%)
in both groups throughout the procedure, with no significant
differences or hypoxic episodes [Table/Fig-10].

§|mllarI¥, DBP was significantly Igwgr |nlthe KD grogp at |ntraopgratlye Group KP=50 Group KD=50
time points (p-value <0.001), indicating a consistent reduction in Mimelinterval Mean=SD Mean=SD
vascular tone without adverse hypotension [Table/Fig-7]. per minute SpO,% Sp0,% p-value
1 98+2 98+2 1.000
Diastolic Blood Group KP=50 Group KD=50
Pressure (DBP) Mean+SD Mean+SD s 972 982 0.014
(minute) mmHg mmHg p-value 5 96+2 98+2 <0.001
1 80.29+3.07 78.61+3.2 0.008 10 96+2 9642 1.000
3 79.45+4.20 78.74+3.05 <0.001 15 97+2 972 1.000
5 77.58+3.35 75.34+3.32 0.001 20 97+2 98+2 0.014
10 78.11+3.56 75.96+2.42 0.001 25 982 982 1.000
15 77.84+4.02 70.66+3.08 <0.001 30 982 98+2 1.000
20 77.68+3.08 70.58+4.22 <0.001 40 98:2 982 1000
[Table/Fig-10]: Comparison of intraoperative peripheral O2 saturation between
25 78.13+3.53 71.84+4.64 <0.001 the study groups.
30 78.0844.03 75.90+4.85 0.017 p-value <0.05 considered statistically significant. Independent student’s t-test was applied for
(Mean+SD)
40 82.45+4.16 76.11+4.82 <0.001

[Table/Fig-7]: Comparison of intraoperative Diastolic Blood Pressure (DBP)
between the study groups.

p-value <0.05 considered statistically significant. Independent Student's t-test was applied for
(Mean+SD)

The MAP was also significantly lower in the KD group from
third minute onwards (p-value <0.001), demonstrating superior
haemodynamic stability compared to the KP group [Table/Fig-8].

Mean blood Group KP=50 Group KD=50

pressure (MAP) Mean+SD Mean+SD

(minute) mmHg mmHg p-value
1 90.9+2.34 90.83+2.63 0.889
3 93.1+2.07 88.5+2.06 <0.001
5 97.2+£2.97 89.11+£2.9 <0.001
10 92.7+4.26 87.1+4.58 <0.001
15 93.2+5.28 85.3+3.09 <0.001
20 93.1+4.38 83.96+2.77 <0.001
25 93.8+5.69 86.2+2.54 <0.001
30 92.38+4.27 87.8+4.64 <0.001
40 94.4+2.58 88.2+3.25 <0.001

[Table/Fig-8]: Comparison of intraoperative Mean Arterial Pressure (MAP)
between the two study groups.

p-value <0.05 considered statistically significant. Independent Student’s t-test was applied for
(Mean+SD)

Respiratory rate showed minor variations, with slightly lower
values in the KP group at certain intervals; however, no clinically
significant respiratory depression was observed in either group
[Table/Fig-9].

Onset of sedation was significantly faster in the KD group
(p-value=0.002), whereas recovery time (RSS <3) and time to achieve
Modified Aldrete score >9 were significantly shorter in the KP group
(p-value <0.05), indicating faster recovery with propofol-based
regimen [Table/Fig-11].

Group KP=50 Group KD=50
Parameters Mean+SD Mean+SD p-value
Time of onset (RSS 1.88+0.34 1.68+0.37 0.002
>5) minute
Time of recovery
(RSS <3) minutes 14.66+2.27 17.36+3.02 <0.001
Time for Aldrete 17.2244.08 19.66:£5.02 0.04
score =9 (min)

[Table/Fig-11]: Comparison of onset of sedation and recovery characteristics
between the study groups.

p-value <0.05 considered statistically significant. Independent Student’s t-test was applied for
(Mean+SD)

RSSs were comparable between both groups at all intraoperative
and postoperative time points (p-value=1.000), indicating equivalent
depth of sedation [Table/Fig-12].

Postoperative pain scores (VAS) were significantly lower in the KD
group at all measured time intervals (p-value <0.05), with delayed
requirement for rescue analgesia, demonstrating superior analgesic
efficacy [Table/Fig-13].

Regarding adverse events, both groups showed minimal and
comparable side-effects. One patient (2%) in the KP group
experienced hallucinations, while one patient (2%) in the KD group
had nausea. No cases of hypotension, bradycardia, respiratory
depression, or shivering were observed.
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Ramsay scale score Group KP=50 Group KD=50

(RSS) (minute) Mean+SD Mean+SD p-value
0 2+0 210 1.000
5 51 5+1 1.000
10 5+1 51 1.000
20 51 5+1 1.000
30 51 5+1 1.000
45 3+1 3+1 1.000
60 210 2:0 1.000

[Table/Fig-12]: Comparison of Ramsay Sedation Scores (RSS) at various
intraoperative and postoperative time points.

p-value <0.05 considered statistically significant. Independent student’s t-test was applied for
(Mean+SD)

Visual Analogue Group KP=50 Group KD=50

Scale (VAS) MeanxSD Mean+SD p-value

Recovery Area- 3.27+0.42 2.17+0.68 <0.001

Immediate on arrival

30 minutes 3.66+0.76 3.27+0.77 0.012

One hour after

stopping TIVA 3.80+0.66 3.43+0.51 0.002
3.90+0.53

Four hours (received Rescue 3.46+0.48 <0.001
analgesia)

. 3.90+0.80 (received
Six hours - ) -
Rescue analgesia)

[Table/Fig-13]: Comparison of postoperative pain scores {Visual Analogue Scale
(VAS)} between the two study groups.

p-value <0.05 considered statistically significant. Independent student’s t-test was applied for
(Mean+SD)

DISCUSSION

The present randomised clinical study evaluated KP and KD as TIVA
regimens for minimally invasive short gynaecological procedures.
Both combinations provided effective procedural sedation; however,
they demonstrated distinct differences in haemodynamic profile,
recovery characteristics, and postoperative analgesia, reflecting their
pharmacodynamic properties. Baseline demographic variables,
duration of surgery, and preoperative haemodynamic parameters
were comparable between groups, confirming adequate
randomisation and minimising confounding bias. Intraoperatively,
heart rate remained stable without significant intergroup
differences, suggesting that ketamine effectively balanced the
vasodilatory effects of propofol and the sympatholytic effects of
dexmedetomidine. Similar findings have been reported by Zhang
Y et al., and Choi EJ et al., supporting the cardiostabilising role of
ketamine in procedural sedation [17,18].

In contrast, SBP, DBP, and MAP were significantly lower in the
ketamine—-dexmedetomidine group from the third minute onward.
Despite statistical significance, these reductions remained within
clinically acceptable limits, indicating effective haemodynamic
attenuation without compromising perfusion. These findings are
consistent with Gao PF et al., who demonstrated lower arterial
pressures with KD compared to propofol without increased
hypotensive events [19]. This effect may be attributed to reduced
sympathetic outflow caused by dexmedetomidine, balanced by the
sympathomimetic action of ketamine [20].

Respiratory parameters remained stable in both groups. Although
minor reductions in respiratory rate were noted in the KP group,
oxygen saturation remained consistently above 96%, and
no episodes of respiratory depression were observed. These
findings align with those of Shetabi H et al., and Abd Ellatif SE et
al., demonstrating preservation of spontaneous ventilation with
ketamine-based combinations [21,22].

Postoperative analgesia was superior in the KD group, as evidenced
by significantly lower VAS scores and delayed requirement for
rescue analgesia. This prolonged analgesic effect may be attributed
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to the combined action of NMDA receptor antagonism and alpha-2
adrenergic agonism. Comparable findings have been reported by
Elsaeidy AS et al., who demonstrated improved postoperative pain
control with KD combinations [23].

The onset of sedation was significantly faster in the KD group,
likely due to the synergistic sedative effect of dexmedetomidine.
However, recovery characteristics favoured the KP regimen, with
shorter recovery time and earlier achievement of discharge criteria.
This can be explained by the rapid redistribution and clearance of
propofol. Similar observations have been reported by Choi EJ et al.,
and Qi J et al., reinforcing the suitability of propofol-based regimens
for ambulatory procedures [18,24].

Adverse events were minimal and comparable between groups. A
single case of hallucination was observed in the KP group, while
nausea occurred in one patient in the KD group. No clinically
significant hypotension, bradycardia, or respiratory depression was
reported. These findings were consistent with Abd Ellatif SE et al.,
and Surabhi et al., supporting the safety of both regimens [22,25].

Overall, the findings demonstrate a clear clinical trade-off between
the two regimens. KD provides superior haemodynamic modulation
and prolonged postoperative analgesia, whereas KP ensures faster
recovery and earlier discharge readiness. Therefore, the choice of
anaesthetic regimen should be individualised based on procedural
requirements and patient priorities.

Limitation(s)

The study was conducted at a single centre with a relatively modest
sample size, which may limit the generalisability of the results to broader
populations and different clinical settings. The open-label design may
have introduced observer bias, particularly in the assessment of
subjective outcomes such as sedation scores and postoperative pain
using the VAS. The study population was restricted to ASA physical
status | and Il female patients undergoing short gynaecological
procedures; therefore, the findings may not be directly applicable
to higher-risk patients, males, paediatric populations, or longer and
more invasive surgical procedures. Additionally, objective depth-
of-anaesthesia monitoring tools such as bispectral index were not
used, and long-term postoperative outcomes beyond the immediate
recovery period were not evaluated.

CONCLUSION(S)

Both KP and KD combinations provided effective and safe TIVA
for minimally invasive short gynaecological procedures. The KD
regimen offered superior haemodynamic modulation and prolonged
postoperative analgesia, with lower pain scores and minimal
adverse effects, while the KP regimen was associated with faster
recovery and earlier attainment of discharge criteria. These findings
suggest that KD may be preferable when haemodynamic stability
and postoperative analgesia are prioritised, whereas KP may be
advantageous in settings where rapid recovery is desired. Selection
of the anaesthetic regimen should therefore be individualised based
on procedural requirements and patient priorities.
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