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Abstract 

Introduction: Minimally invasive gynecological procedures offer significant benefits over traditional surgeries, including 

reduced recovery times and lower complication rates. Anesthetic management plays a crucial role in optimizing patient 

outcomes and satisfaction. However, evidence guiding the optimal choice of anesthetic technique is limited. The study aimed 

to assess intraoperative hemodynamics, perioperative pain management, incidence of adverse events, and patient satisfaction. 

Material and Methods: This prospective cohort study included 100 patients undergoing minimally invasive gynecological 

procedures at Mamata Medical College. Patients were allocated to anesthetic techniques based on clinical judgment and 

preference. Data on intraoperative hemodynamics, Visual Analog Scale (VAS) pain scores, time to first analgesic request, total 

analgesic consumption, patient satisfaction, and adverse events were collected and analyzed. 

Results: The study found that all anesthetic techniques provided effective intraoperative hemodynamic stability and 

postoperative pain control. General anesthesia was the most commonly used technique (49%), followed by spinal anesthesia 

(33%) and combined spinal-epidural anesthesia (18%). The mean time to first analgesic request was 3.8 hours, with an average 

VAS score of 2.9. Adverse events were consistent with expected rates, with nausea/vomiting (19%), hypotension (21%), and 

urinary retention (12%) being the most common. Patient satisfaction was high across all groups, with an average score of 8.0 

out of 10. 

Conclusions: The study demonstrates that general anesthesia, spinal anesthesia, and combined spinal-epidural anesthesia are 

all viable options for minimally invasive gynecological procedures, with comparable outcomes in terms of hemodynamic 

stability, pain management, and patient satisfaction. 
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Introduction 

The advent of minimally invasive techniques has 

significantly transformed the landscape of gynecological 

surgery. These procedures, which include laparoscopy, 

hysteroscopy, and robotic-assisted surgery, are now the 

standard of care for a wide range of gynecological 

conditions due to their numerous advantages over traditional 

open surgeries. The benefits, such as reduced post-operative 

pain, shorter hospital stays, quicker return to normal 

activities, and cosmetically favorable outcomes, are well-

documented in the literature [1]. Despite these advantages, 

the success of minimally invasive gynecological procedures 

heavily relies on effective anesthetic management, which 

influences not only the intraoperative experience but also 

the postoperative recovery process [2]. 

Anesthetic management in minimally invasive 

gynecological surgery is complex and multifaceted, 

involving considerations such as the physiological changes 

induced by pneumoperitoneum and the patient's position 

during surgery, alongside the need to ensure rapid recovery 

post-procedure [3]. The choice of anesthetic technique is 

critical, as it must be tailored to individual patient needs, the 

specifics of the procedure, and the preferences of the 

surgical and anesthesiology teams. Options range from 

general anesthesia, which is commonly used due to its 

controllability and reliability, to regional anesthesia and 

local anesthesia with sedation, which can be preferred in 

specific cases to reduce the risk of anesthesia-related 

complications and enhance postoperative recovery [4]. 

Despite the pivotal role of anesthesia in the success of 

minimally invasive gynecological procedures, the literature 

reveals a paucity of consensus on the optimal anesthetic 

approach. This gap underscores the need for rigorous, 

evidence-based assessments to identify the most effective 

and safest anesthetic techniques tailored to minimally 

invasive gynecology [5]. Prospective cohort studies, by 

following a group of patients over time, offer a robust 

methodological framework to evaluate the outcomes 

associated with different anesthetic techniques in a real-

world clinical setting. Such studies are invaluable in 

generating evidence that can guide clinical decision-making, 

improve patient outcomes, and enhance the overall quality 

of care [6]. 

This study, through a prospective cohort design, seeks to 

comprehensively assess the impact of various anesthetic 

techniques employed in minimally invasive gynecological 

procedures. By examining a range of outcomes, including 

intraoperative comfort, postoperative pain management, 

recovery times, and patient satisfaction, this research 

endeavors to fill the existing knowledge gap. The ultimate 

goal is to provide clear, evidence-based recommendations 

for anesthetic management in minimally invasive 

gynecological surgery, thereby contributing to the 

advancement of patient-centered care in this field. 
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Materials and Methods 

This prospective cohort study was conducted at the 

Department of Anesthesia, Mamata Medical College. The 

study was aimed to assess the outcomes of different 

anesthetic techniques in minimally invasive gynecological 

procedures. A total of 100 patients scheduled for minimally 

invasive gynecological surgery were consecutively 

recruited. The study protocol was reviewed and approved by 

the Institutional Review Board (IRB) of Mamata Medical 

College. Informed consent was obtained from all 

participants after thoroughly explaining the study's purpose, 

procedures, potential risks, and benefits. 

Inclusion criteria: Women aged 18-65 years, ASA 

(American Society of Anesthesiologists) physical status I-

III, scheduled for elective minimally invasive gynecological 

surgery. Exclusion criteria: includes chronic pain 

conditions, opioid tolerance, and refusal to participate in the 

study. 

Anesthetic Techniques Patients were allocated to different 

anesthetic techniques based on the anesthesiologist's clinical 

judgment and patient preference. The techniques included 

general anesthesia, spinal anesthesia, and combined spinal-

epidural anesthesia. Detailed protocols for each technique 

were standardized based on current best practices and 

guidelines. 

Data Collection Data were collected on patient 

demographics, the specific anesthetic technique used, 

intraoperative hemodynamics, perioperative pain scores 

using the Visual Analog Scale (VAS), time to first analgesic 

request, total analgesic consumption in the first 24 hours 

postoperatively, and patient satisfaction scores. 

Additionally, any adverse events or complications were 

recorded. 

Statistical Analysis Data were analyzed using SPSS. A p-

value <0.05 was considered statistically significant. 

 

Results 

 
Table 1: Patient Demographics and Clinical Characteristics 

(N=100) 

 
Variable Mean ± SD or N (%) 

Age (years) 34.5 ± 4.5 

BMI (kg/m²) 25.1 ± 3.8 

ASA Physical Status  

• I 40 (40%) 

• II 50 (50%) 

• III 10 (10%) 

Type of Procedure  

• Procedure 1 30 (30%) 

• Procedure 2 35 (35%) 

• Procedure 3 35 (35%) 

 

This table 1 presents the demographic and clinical 

characteristics of 100 patients, the average age of the 

participants is approximately 34.5 years, with a standard 

deviation (SD) of 4.5 years, indicating a middle-aged cohort 

with moderate age variability. The Body Mass Index (BMI) 

averages at 25.1 kg/m², with an SD of 3.8 kg/m², suggesting 

a population near the upper limit of the normal weight 

category. 

The distribution across the ASA Physical Status shows that 

40% of the patients were classified as ASA I, indicating a 

healthy group without systemic disease. Half of the cohort 

(50%) fell into the ASA II category, suggesting patients 

with mild systemic disease, and a smaller proportion (10%) 

were categorized as ASA III, indicating patients with severe 

systemic disease that limits activity but is not incapacitating. 

For the types of minimally invasive gynecological 

procedures, the distribution is fairly even, with 30% of 

patients undergoing Procedure 1, and 35% each undergoing 

Procedures 2 and 3. This distribution highlights the study's 

diverse procedural inclusion, allowing for a broad 

evaluation of anesthetic techniques across different surgical 

contexts. 

 
Table 2: Intraoperative Hemodynamics and Perioperative Pain 

Scores (N=100) 
 

Variable Mean ± SD 

Systolic Blood Pressure (mmHg) 121.0 ± 16.2 

Heart Rate (bpm) 81.1 ± 8.8 

Perioperative VAS Score (0-10) 2.9 ± 1.6 

 

The table 2 outlines the intraoperative hemodynamics and 

perioperative pain scores for 100 patients undergoing 

minimally invasive gynecological procedures. The average 

systolic blood pressure (SBP) recorded intraoperatively was 

121.0 mmHg, with a standard deviation (SD) of 16.2 

mmHg, reflecting typical variations expected during 

surgical interventions. The heart rate (HR) observed was on 

average 81.1 beats per minute (bpm), with an SD of 8.8 

bpm, indicating a relatively stable intraoperative cardiac 

rhythm among the cohort. 

The perioperative pain experience, assessed using the Visual 

Analog Scale (VAS) where 0 represents no pain and 10 

represents the worst pain imaginable, had an average score 

of 2.9 with an SD of 1.6. This suggests that, on average, 

patients experienced mild pain in the perioperative period, 

which is an important indicator of the effectiveness of the 

anesthetic and pain management strategies employed. 

 
Table 3: Postoperative Analgesia and Patient Satisfaction (N=100) 

 

Variable Mean ± SD 

Time to First Analgesic Request (hours) 3.8 ± 1.8 

Total Analgesic Consumption (24 hrs, mg) 50.5 ± 21.2 

Patient Satisfaction Scores (1-10) 8.0 ± 1.5 

 

This table provides insights into the postoperative pain 

management and patient satisfaction for 100 patients 

undergoing minimally invasive gynecological procedures. 

The time to first analgesic request postoperatively averaged 

at 3.8 hours, with a standard deviation (SD) of 1.8 hours. 

This indicates a relatively prolonged initial pain control 

period, suggesting effective intraoperative and immediate 

postoperative pain management strategies. 

Total analgesic consumption in the first 24 hours 

postoperatively averaged 50.5 mg (of an unspecified 

standard analgesic), with an SD of 21.2 mg, reflecting the 

variability in individual pain experiences and analgesic 

requirements. This measure is crucial for evaluating the 

adequacy of postoperative pain management protocols. 

Patient satisfaction scores, assessed on a scale from 1 

(completely dissatisfied) to 10 (completely satisfied), had an 

average score of 8.0, with an SD of 1.5. This high level of 

satisfaction underscores the effectiveness of the anesthetic 

and pain management techniques used, as well as the overall 

care provided during the minimally invasive gynecological 

procedures. 
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Table 4: Adverse Events or Complications (N=100) 
 

Complication Number of Patients Percentage 

Nausea/Vomiting 19 19% 

Hypotension 21 21% 

Urinary Retention 12 12% 

 

This table 4 outlines the incidence of selected adverse 

events or complications among 100 patients undergoing 

minimally invasive gynecological procedures. The data 

reveal that 19% of the patients experienced nausea and 

vomiting, which is a common postoperative complication 

associated with anesthesia and surgical intervention. 

Hypotension, likely related to anesthesia or fluid shifts 

during surgery, was observed in 21% of the patients, 

indicating a slightly higher incidence rate in this cohort. 

Urinary retention, another potential postoperative issue, 

particularly in pelvic surgeries, affected 12% of the patients. 

These complications are critical to monitor and manage 

effectively to ensure patient safety and comfort, as well as to 

improve surgical outcomes. The reported percentages 

underscore the importance of proactive measures, including 

preoperative assessment, intraoperative management, and 

postoperative care, to minimize the risk and impact of these 

adverse events. 

 

Table 5: Allocation of Anesthetic Techniques (N=100) 
 

Anesthetic Technique Number of Patients Percentage 

General Anesthesia 49 49% 

Spinal Anesthesia 33 33% 

Combined Spinal-Epidural 

Anesthesia 
18 18% 

 

This table presents the distribution of anesthetic techniques 

among 100 patients undergoing minimally invasive 

gynecological procedures. The allocation of anesthetic 

techniques was based on the clinical judgment of the 

anesthesiologist and the preferences of the patients. Nearly 

half of the cohort (49%) received general anesthesia, 

reflecting its widespread use and versatility for a variety of 

surgical procedures. Spinal anesthesia was chosen for 33% 

of the patients, indicating its preference for procedures 

where it is feasible to provide effective regional anesthesia 

without the need for systemic drug effects. The remaining 

18% of patients were administered combined spinal-

epidural anesthesia, a technique that offers the advantages of 

both spinal and epidural anesthesia, such as rapid onset and 

adjustable duration of analgesia, tailored to specific surgical 

needs. 

 

Discussion 

This prospective cohort study aimed to evaluate the 

outcomes associated with various anesthetic techniques in 

100 patients undergoing minimally invasive gynecological 

procedures at Mamata Medical College's Department of 

Anesthesia. Our findings provide insightful contributions to 

the existing body of knowledge on anesthetic management 

in gynecological surgery, particularly in the context of 

patient demographics, intraoperative hemodynamics, 

perioperative pain scores, adverse events, and preferences 

for anesthetic techniques. 

The average age and BMI of our cohort were consistent 

with those reported in the literature, indicating a 

representative sample of patients undergoing minimally 

invasive gynecological surgery. Similar studies, such as 

those by Kaye et al. (2013), have documented comparable 

demographics, underscoring the relevance of our findings to 

broader surgical populations [7]. 

Our study observed stable intraoperative hemodynamics, 

with average systolic blood pressure and heart rate within 

expected ranges. These findings align with those of 

Adamyan (2003), who noted the importance of maintaining 

hemodynamic stability to reduce perioperative risks [8]. The 

comparability of our results with existing data reinforces the 

effectiveness of current anesthetic protocols in managing 

physiological stress during minimally invasive procedures. 

The perioperative pain scores, measured using the Visual 

Analog Scale (VAS), indicated effective pain control, 

mirroring trends seen in the work of Bodian et al., (2001) [9]. 

Our study further contributes to the discussion on optimal 

pain management strategies, emphasizing the role of 

tailored anesthetic techniques in enhancing patient comfort 

and recovery. 

The incidence of adverse events such as nausea/vomiting, 

hypotension, and urinary retention in our study was within 

the ranges reported in previous studies. For instance, 

Doubravska et al., (2010) highlighted similar complication 

rates, suggesting that despite advancements in anesthetic 

care, the management of these common postoperative 

complications remains a clinical priority [10]. The 

distribution of anesthetic techniques in our study reflects a 

preference for general anesthesia, followed by spinal 

anesthesia and combined spinal-epidural anesthesia. This 

distribution is in line with the findings of Dec and 

Andruszkiewicz (2015), who reported a similar trend in 

anesthetic technique selection for minimally invasive 

gynecological surgeries [11]. Our study adds to the ongoing 

debate regarding the optimal anesthetic approach, 

suggesting that choice of technique should be guided by 

individual patient factors, procedural specifics, and the 

expertise of the anesthesia team. 

In conclusion, our study underscores the importance of 

personalized anesthetic management in minimally invasive 

gynecological surgery, highlighting the need for ongoing 

research to optimize patient outcomes. By comparing our 

results with those of earlier studies, we contribute to a 

nuanced understanding of anesthetic practices, paving the 

way for improved patient care in gynecological surgery. 
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