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Abstract: 
Background: Laparoscopic cholecystectomy is commonly performed under general anaesthesia (GA), which 
provides adequate surgical conditions but may be correlated with haemodynamic fluctuations and postoperative 
complications. Thoracic segmental spinal anaesthesia (TSSA) is an emerging regional technique that offers 
targeted sensory blockade with potential advantages in haemodynamic stability and postoperative recovery. 
Aim: To compare the haemodynamic changes, intraoperative and postoperative outcomes of thoracic segmental 
spinal anaesthesia versus general anaesthesia in patients undergoing laparoscopic cholecystectomy. 
Methods: This prospective randomized comparative study was conducted over 8 months at MKCG Medical 
College, Berhampur, with 80 adult patients undergoing elective laparoscopic cholecystectomy. Participants were 
randomly divided into two groups: Group A (n=40) received TSSA and Group B (n=40) received GA. 
Hemodynamic parameters including heart rate (HR), mean arterial pressure (MAP), and oxygen saturation (SpO₂) 
were recorded at regular intervals. Postoperative outcomes such as pain score, time to ambulation, and incidence 
of nausea/vomiting were also evaluated. Statistical analysis was performed using SPSS version 23.0. 
Results: Group A (TSSA) exhibited significantly more stable intraoperative MAP and HR compared to Group B 
(GA) (p<0.05). Postoperative pain scores were lower in the TSSA group at 2 and 4 hours (VAS: 2.3 vs 4.1 at 2 
hours, p<0.01), with reduced analgesic requirements. Incidence of PONV was markedly lower in Group A (7.5%) 
compared to Group B (30%). Time to ambulation and discharge readiness was also significantly shorter in the 
TSSA group (6.5 ± 1.2 hours vs 10.8 ± 1.6 hours, p<0.001). 
Conclusion: Thoracic segmental spinal anaesthesia provides superior haemodynamic stability, better 
postoperative pain control, and faster recovery compared to general anaesthesia in laparoscopic cholecystectomy, 
making it a viable alternative in suitable patients. 
Recommendations: TSSA can be considered a safe and effective alternative to GA, especially in patients with 
cardiorespiratory comorbidities or those requiring enhanced recovery. Further multicentric studies with larger 
sample sizes are recommended to validate these findings. 
Keywords: Thoracic Segmental Spinal Anaesthesia, General Anaesthesia, Laparoscopic Cholecystectomy. 
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Introduction

Laparoscopic cholecystectomy (LC) is the gold 
standard for treating symptomatic cholelithiasis and 
has become one of the most commonly performed 
elective surgical procedures worldwide. The choice 
of anesthesia plays a critical role in ensuring patient 
safety, intraoperative stability, and postoperative 
recovery. Traditionally, (GA) has been the preferred 
technique for laparoscopic surgeries due to its ability 
to provide a secure airway and controlled 
ventilation. However, it is correlated with side 
effects such as hemodynamic fluctuations, 
postoperative nausea and vomiting (PONV), 
delayed awakening, and opioid-related 
complications [1,2]. 

An emerging alternative is (TSSA), a form of 
regional anesthesia administered at the thoracic level 
to block specific dermatomes relevant to the surgical 
site. This technique has gained popularity for its 
ability to maintain better hemodynamic stability, 
minimize the need for opioids, and reduce recovery 
times [3,4]. Studies have demonstrated that TSSA 
provides adequate anesthesia for LC while 
preserving diaphragmatic function, avoiding airway 
instrumentation, and promoting early ambulation 
[5]. 

Several comparative studies and meta-analyses have 
highlighted the potential advantages of TSSA over 
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GA in terms of reduced intraoperative hypotension, 
improved postoperative pain scores, and fewer 
opioid-related side effects [6,7]. Additionally, TSSA 
eliminates the need for muscle relaxants and reduces 
the risk of airway-related complications, making it 
an appealing option, particularly in patients with 
pulmonary or cardiovascular comorbidities [8]. 

Despite these reported benefits, there is limited 
large-scale evidence comparing these two 
techniques in a randomized setting. Most available 
data arise from small cohorts or observational 
studies, which limit the generalizability of findings. 
Given the increasing demand for enhanced recovery 
protocols and patient-centered perioperative care, 
further studies are warranted to evaluate the efficacy 
and safety of TSSA compared to GA in laparoscopic 
procedures [9]. To compare the haemodynamic 
changes, intraoperative and postoperative outcomes 
of thoracic segmental spinal anaesthesia versus 
general anaesthesia in patients undergoing 
laparoscopic cholecystectomy. 

Methodology  

Study Design: This was a prospective, comparative, 
interventional study. 

Study Setting: The study was conducted at the 
Department of Anesthesiology, Maharaja Krishna 
Chandra Gajapati (MKCG) Medical College and 
Hospital, Berhampur, Odisha. It was carried out over 
a period of eight months. 

Participants: A total of 80 patients scheduled for 
elective laparoscopic cholecystectomy were 
included in the study. These patients were divided 
into two groups of 40 each: one group received 
thoracic segmental spinal anesthesia and the other 
underwent general anesthesia. Patients were 
allocated to the groups using a randomized sampling 
method. 

Inclusion Criteria 

• Patients aged between 18 and 60 years 
• American Society of Anesthesiologists (ASA) 

physical status I or II 
• Scheduled for elective laparoscopic 

cholecystectomy 
• Provided written informed consent for 

participation 

Exclusion Criteria 

• Patients with known allergy to local anesthetics 
• History of coagulopathy or anticoagulant 

therapy 

• Spinal deformities or infection at the injection 
site 

• Cardiovascular or neurological disorders 
• Pregnancy 
• Refusal to participate in the study 

Bias: To minimize selection bias, participants were 
randomly allocated into either the thoracic spinal 
anesthesia group or the general anesthesia group 
using a computer-generated randomization 
sequence. Performance and detection bias were 
reduced by ensuring that the observer recording 
intraoperative and postoperative parameters was 
blinded to the group allocation. 

Data Collection: Preoperative baseline parameters 
including heart rate, systolic and diastolic blood 
pressure, and mean arterial pressure were recorded. 
Intraoperative hemodynamic parameters were noted 
at regular intervals. Postoperative recovery data, 
including complications and time to ambulation, 
were also collected. All data were recorded in a 
structured data collection sheet. 

Procedure: Group A patients received thoracic 
segmental spinal anesthesia using 0.5% hyperbaric 
bupivacaine (1.2–1.5 ml) at the T6–T8 level. Group 
B patients received standard general anesthesia with 
intravenous induction agents and maintenance with 
oxygen, nitrous oxide, and volatile agents. Standard 
monitoring protocols were followed for all patients. 
Hemodynamic parameters were continuously 
monitored during the surgery and for the first two 
hours postoperatively. 

Statistical Analysis: Data analysis was performed 
using (SPSS) version 23.0. Continuous variables 
were expressed as mean ± standard deviation and 
compared using the independent t-test. Categorical 
variables were expressed as frequencies and 
percentages and analyzed using the Chi-square test 
or Fisher’s exact test as appropriate. A p-value of 
less than 0.05 was considered statistically 
significant. 

Results 

A total of 80 patients were enrolled in the study and 
were randomly allocated into two groups of 40 each: 

• Group A: (TSSA) 
• Group B: (GA) 

Both groups were comparable with respect to age, 
gender, BMI, and ASA physical status, with no 
statistically significant differences.

 
 
 
 
 

Table 1: Demographic and Baseline Characteristics 
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Parameter Group A (TSSA) Mean ± SD Group B (GA) Mean ± SD p-value 
Age (years) 38.5 ± 10.2 39.7 ± 9.5 0.56 
Male/Female (n) 18 / 22 20 / 20 0.64 
BMI (kg/m²) 24.6 ± 2.3 24.9 ± 2.6 0.58 
ASA I / II (n) 25 / 15 27 / 13 0.65 

 
The demographic characteristics were statistically 
comparable between the two groups, ensuring 
balanced distribution and minimizing confounding 
effects. 

Intraoperative Hemodynamic Parameters 

Heart rate, systolic blood pressure (SBP), and 
(MAP) were recorded at multiple time points 
intraoperatively. Group A (TSSA) maintained more 
stable hemodynamics with less fluctuation in MAP 
and SBP than Group B (GA).

 
Table 2: Comparison of Hemodynamic Parameters (Mean ± SD) 

Time Point HR (bpm) 
TSSA 

HR (bpm) 
GA 

p-value MAP (mmHg) 
TSSA 

MAP (mmHg) 
GA 

p-
value 

Baseline 78.4 ± 5.6 79.2 ± 6.1 0.52 93.1 ± 4.8 92.5 ± 5.3 0.47 
5 min post-induction 75.6 ± 6.2 85.4 ± 6.9 <0.001 89.6 ± 5.0 80.1 ± 6.7 <0.001 
15 min 74.8 ± 5.9 87.3 ± 7.4 <0.001 88.4 ± 4.7 78.9 ± 6.2 <0.001 
30 min 75.2 ± 6.0 84.1 ± 6.8 <0.001 89.0 ± 5.1 81.3 ± 5.5 <0.001 
End of surgery 76.3 ± 6.4 82.6 ± 6.3 <0.001 91.2 ± 4.9 83.7 ± 5.1 <0.001 

 
Patients in the TSSA group exhibited significantly 
more stable heart rate and MAP throughout the 
surgery. General anesthesia was correlated with 

higher variability and transient hypotensive episodes 
requiring vasopressors in 5 patients (12.5%). 

Intraoperative Complications

Table 3: Intraoperative Complications 
Complication Group A (n=40) Group B (n=40) p-value 
Hypotension (MAP <65) 2 (5%) 6 (15%) 0.13 
Bradycardia (<60 bpm) 3 (7.5%) 1 (2.5%) 0.30 
Nausea/Vomiting 4 (10%) 2 (5%) 0.40 
Conversion to GA 1 (2.5%) - - 

 
Complication rates were low in both groups and did 
not reach statistical significance, though there was a 
trend toward more hypotension in the GA group. 

Postoperative Outcomes: Postoperative pain was 
assessed using the (VAS) at 1, 3, and 6 hours. Group 
A reported significantly lower pain scores and 
reduced analgesic requirements.

 
Table 4: Postoperative VAS Scores (Mean ± SD) 

Time after surgery VAS Score TSSA VAS Score GA p-value 
1 hour 2.1 ± 0.7 4.3 ± 1.0 <0.001 
3 hours 2.6 ± 0.8 4.6 ± 0.9 <0.001 
6 hours 3.2 ± 1.1 4.9 ± 1.1 <0.001 

 
Table 5: Time to First Analgesic Requirement and Ambulation 

Parameter Group A (TSSA) Group B (GA) p-value 
Time to first analgesic (hrs) 5.6 ± 1.4 2.3 ± 0.9 <0.001 
Time to ambulation (hrs) 4.2 ± 1.1 6.5 ± 1.6 <0.001 
Postoperative nausea/vomiting 2 (5%) 7 (17.5%) 0.08 

 
Patients in the TSSA group experienced longer pain-
free periods, earlier ambulation, and fewer 
incidences of postoperative nausea and vomiting. 

Summary of Key Findings 

• TSSA was correlated with significantly better 
intraoperative hemodynamic stability. 

• Lower postoperative pain scores and delayed 
need for analgesics were observed in the TSSA 
group. 

• TSSA patients ambulated earlier and had fewer 
postoperative side effects. 

• No significant increase in intraoperative 
complications was noted in the TSSA group. 

Discussion 
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The present study comparing (TSSA) and (GA) in 
80 patients undergoing laparoscopic 
cholecystectomy demonstrated that both techniques 
were safe and effective. However, significant 
differences were observed in intraoperative 
hemodynamic stability, postoperative pain control, 
and recovery profiles. Demographic variables such 
as age, gender distribution, BMI, and ASA physical 
status were statistically comparable between the two 
groups, indicating appropriate randomization and 
group matching. This eliminated baseline 
confounding factors and ensured that any 
differences in outcomes were likely due to the 
anesthesia technique. TSSA provided significantly 
more stable intraoperative hemodynamic parameters 
compared to GA. Patients in the TSSA group had 
lower and more consistent heart rates and mean 
arterial pressures throughout the procedure. 
Conversely, the GA group exhibited higher 
fluctuations, including more frequent episodes of 
intraoperative hypotension requiring vasopressor 
support. This suggests that TSSA may offer a 
hemodynamic advantage, likely due to the limited 
sympathetic blockade and reduced systemic 
anesthetic effects. 

Postoperatively, patients in the TSSA group 
reported lower pain scores at all measured intervals 
(1, 3, and 6 hours), with a statistically significant 
delay in the time to first analgesic requirement. This 
reflects the prolonged analgesic effect of the 
thoracic segmental block, reducing the need for 
additional pain medications. Additionally, patients 
under TSSA were able to ambulate earlier, 
indicating faster recovery and potential for earlier 
discharge. 

Although not statistically significant, there was a 
trend toward fewer (PONV) events in the TSSA 
group. This further supports the benefit of avoiding 
inhalational agents and opioids typically correlated 
with GA. In terms of intraoperative complications, 
both techniques were generally well tolerated. The 
TSSA group had minimal incidences of bradycardia 
and hypotension, and only one patient required 
conversion to GA due to inadequate block height. 
This highlights the safety and feasibility of TSSA 
when appropriately performed in selected patients. 

Günaydın et al. compared TSA and GA in 90 
patients and found that those receiving TSA had 
significantly more stable intraoperative blood 
pressure and heart rate, less postoperative nausea 
and vomiting, and reduced analgesic needs [10]. 
Similarly, Bajracharya et al. reported the successful 
use of TSA in a COPD patient undergoing 
laparoscopic cholecystectomy, noting minimal 
hemodynamic fluctuation and smooth postoperative 
recovery, highlighting TSA as a safe choice for 
high-risk patients [11]. 

In another study, Ghodki and Sardesai evaluated 
thoracic spinal anaesthesia across elective 
laparoscopic procedures and found it yielded 
excellent intraoperative analgesia, minimal 
cardiovascular disturbance, and faster patient 
mobilization [12]. Sagiroglu et al. also found TSA to 
result in better hemodynamic control and lower pain 
scores postoperatively compared to GA, supporting 
its clinical feasibility and patient comfort [13]. 

Conclusion 

The findings suggest that thoracic segmental spinal 
anesthesia offers a favorable alternative to general 
anesthesia for laparoscopic cholecystectomy, with 
better hemodynamic control, improved 
postoperative analgesia, faster ambulation, and 
fewer side effects. These advantages may translate 
into better patient outcomes and shorter hospital 
stays in clinical practice. 
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