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Abstract: 
Background: Effective postoperative pain management after laparoscopic cholecystectomy is crucial for early 
recovery, reduced opioid use, and improved patient comfort. While port-site infiltration is commonly practiced, 
ultrasound-guided sTAP (subcostal Transversus Abdominis Plane) block has emerged as a promising alternative 
for superior somatic analgesia in upper abdominal surgeries. This study compares the analgesic efficacy of sTAP 
block with port-site infiltration in LC patients. 
Materials and Methods: This prospective randomized controlled study included 60 ASA I–II patients 
undergoing elective LC. Participants were randomized into two groups (n=30 each): Group S, receiving bilateral 
ultrasound-guided sTAP block with 20 ml of 0.25% bupivacaine per side, and Group P, receiving 20 ml of 0.25% 
bupivacaine via port-site infiltration. Standard general anesthesia protocols were followed. Postoperative pain was 
assessed using the VAS (Visual Analog Scale) at intervals from 15 minutes to 8 hours. Hemodynamic parameters 
(SBP, DBP), oxygen saturation (SpO₂), time to first rescue analgesia, and total tramadol consumption were 
recorded. Data were analyzed for statistical significance. 
Results: Baseline demographics were comparable between groups. Group S demonstrated significantly lower 
VAS scores from 1 hour to 8 hours post-surgery compared to Group P (p < 0.05). Mean VAS at 8 hours was 4.0 
in Group S vs5.53 in Group P. Group S exhibited more stable SBP and DBP values and consistently higher SpO₂ 
levels (p < 0.05). Time to first rescue analgesia was longer and total tramadol requirement was significantly lower 
in the sTAP group, indicating superior and sustained analgesia. 
Conclusion: The ultrasound-guided subcostal TAP block provides significantly better postoperative pain relief, 
hemodynamic stability, and oxygenation compared to port-site infiltration in laparoscopic cholecystectomy. It 
reduces analgesic requirements and enhances early recovery, supporting its routine use as an effective component 
of multimodal analgesia. 
Keywords: Subcostal TAP Block, Port-Site Infiltration, Laparoscopic Cholecystectomy, Postoperative 
Analgesia, Ultrasound-Guided Block, VAS Score, Bupivacaine. 
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Introduction

Laparoscopic cholecystectomy is the preferred 
surgical treatment for symptomatic gallstones 
because it is safe, effective, and associated with 
faster recovery, reduced postoperative pain, shorter 
hospital stay, and improved cosmetic outcomes 
compared with open cholecystectomy.[1-4] Despite 
being minimally invasive, many patients continue to 
experience moderate-to-severe pain during the early 
postoperative period, arising from somatic, visceral, 
and referred components.[5-7] Effective pain 
control is therefore essential for early mobilization, 
reduced pulmonary and cardiovascular 

complications, and enhanced postoperative 
recovery. 

Several analgesic modalities have been used for pain 
relief following laparoscopic cholecystectomy, 
including NSAIDs, opioids, port-site infiltration, 
and regional anesthesia techniques. [8,9] Opioids, 
although effective, are associated with adverse 
effects such as nausea, vomiting, respiratory 
depression, and ileus.[9] In contrast, peripheral 
nerve blocks offer superior analgesia with minimal 
systemic effects. The TAP (Transversus Abdominis 
Plane) block, introduced by Rafi in 2001, provides 
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somatic analgesia by targeting thoracolumbar nerves 
supplying the anterolateral abdominal wall. [10-12] 
However, the posterior TAP approach primarily 
covers dermatomes below T10 and may be 
inadequate for upper abdominal surgeries such as 
laparoscopic cholecystectomy.[13] 

To overcome this limitation, Hebbard described the 
subcostal TAP block, which deposits local 
anesthetic more cephalad along the costal margin to 
achieve analgesia from T6–T9, thereby providing 
better coverage for supra-umbilical procedures.[14] 
Studies have shown that subcostal TAP block 
reduces postoperative pain scores, opioid 
consumption, and improves patient comfort after 
abdominal surgery.[15] Port-site infiltration, 
although widely practiced, provides only localized 
incisional analgesia and may be insufficient for 
deeper somatic and visceral pain.[3]  

Given the ongoing need for effective postoperative 
pain control and the growing interest in ultrasound-
guided regional anesthesia, the present study 
compares the analgesic efficacy of ultrasound-
guided subcostal TAP block with port-site 
infiltration in patients undergoing laparoscopic 
cholecystectomy. 

Aims and Objectives: The study aimed to compare 
the efficacy of ultrasound-guided subcostal TAP 
block with port-site infiltration for postoperative 
pain relief in patients undergoing laparoscopic 
cholecystectomy. Specifically, the study seeks to 
assess and compare the analgesic effectiveness of 
these two techniques by evaluating postoperative 
pain scores at 30 minutes, 1, 2, 3, 4, 5, 6, 7, and 8 
hours after surgery, determining the time to first 
request for analgesia, measuring total rescue 
analgesic consumption, and monitoring immediate 
postoperative complications and hemodynamic 
stability. 

Materials and Methods 

Study Design: This prospective randomized case–
control study was conducted over 18 months and 
included 60 patients of ASA Grade I and II 
undergoing elective laparoscopic cholecystectomy 
in the general surgery theatre at GEMS Hospital. 
Using a computer-generated randomization sheet, 
patients were allocated into two equal groups. In 
Group S (STA), each patient received 20 mL of 
0.25% bupivacaine injected bilaterally under 
ultrasound guidance using a sterile subcostal TAP 
block technique. In Group P (PORT), patients 
received a total of 20 mL of 0.25% bupivacaine 
administered through port-site infiltration divided 
equally across the port sites. This design enabled a 
structured comparison of postoperative analgesic 
outcomes between the two analgesic techniques. 

Inclusion and Exclusion Criteria: The study 
included patients aged 15 to 65 years who consented 

to participate and were scheduled for elective 
laparoscopic cholecystectomy. Patients were 
excluded if they refused to participate, were younger 
than 15 or older than 65 years, required emergency 
cholecystectomy, had conditions associated with 
increased airway resistance or decreased lung 
compliance such as COPD, or had skin conditions 
that precluded the administration of the block. 

Sample Size Calculation 

Group S STA – 30 Group PPORT–30. 

 
Confidence interval =75%, Margin of error = 5%, 
Population proportion=13%, Sample size = 60, each 
group =30. Patients who have been admitted for 
cholecystectomy surgery in GEMS Hospital Ragolu, 
Srikakulam. 

Data Collection Tools: Data for the study was 
collected using a standardized set of equipment that 
included a linear probe ultrasound machine (VF 5–
10 MHz) for guidance during block administration, 
along with a 1.5-inch, 27- to 30-gauge needle for 
injections. A 20-mL syringe and a 5-mL syringe 
were used to administer the anesthetic agent, while 
sterile gloves and sterile linens ensured aseptic 
technique. The anesthetic agent utilized for both 
groups was 0.25% bupivacaine, which served as a 
key component in evaluating the analgesic efficacy 
of the two techniques. 

Data Collection Procedure: Data collection 
followed a structured protocol in this prospective 
randomized controlled trial. After obtaining 
informed consent, each patient scheduled for 
elective laparoscopic cholecystectomy underwent a 
thorough preoperative evaluation, including history, 
physical examination, and baseline investigations 
such as hemoglobin, blood grouping and Rh typing, 
renal function tests, viral markers, random blood 
sugar, serum electrolytes, chest X-ray, and 
coagulation profile. In the operating room, standard 
monitoring (HR, BP, SpO₂, ECG) was applied, IV 
access secured, and patients were briefed on the 
VAS (Visual Analogue Scale). Following induction 
of general anesthesia with standard agents and 
administration of intravenous paracetamol, patients 
were randomized to receive either ultrasound-
guided bilateral subcostal TAP block (Group S) or 
port-site infiltration (Group P) with 0.25% 
bupivacaine. All blocks were performed under 
sterile conditions, with Group S receiving 20 mL of 
bupivacaine per side under ultrasound guidance, and 
Group P receiving 20 mL divided equally across all 
port sites. Postoperatively, patients were monitored 
for hemodynamic stability and signs of local 
anesthetic toxicity, while a blinded investigator 
recorded VAS pain scores and vital parameters at 
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predefined intervals up to eight hours. Rescue 
analgesia with 50 mg IV tramadol was administered 
when VAS exceeded 3, and both the time to first 
analgesic request and total tramadol consumption 
were documented. 

Statistical Analysis: Statistical analysis was 
performed using data from 60 patients who were 
randomly allocated into two groups through a 
computer-generated randomization sheet. 

Results

Table 1: Demographic Profile (Age & Gender Distribution) 
Variable  Group S (n=30) Group P (n=30) P-value 

Age Groups 28–37 yrs. 8 (26.7%) 11 (36.7%) 0.667 
38–47 yrs. 15 (50.0%) 12 (40.0%) 
48–57 yrs. 7 (23.3%) 7 (23.3%) 

Gender Male 17 (56.7%) 17 (56.7%) 
Female 13 (43.3%) 13 (43.3%) 

Table 1 shows that both groups were comparable in 
age and gender distribution. There were no 

statistically significant differences, indicating 
successful randomization.

Table 2: Clinical Profile (Diagnosis & Procedure) 
Parameter Group S (n=30) Group P (n=30) 
Diagnosis Acute Cholecystitis – 30 (100%) Acute Cholecystitis – 30 (100%) 

Procedure Type Laparoscopic Cholecystectomy – 
30 (100%) 

Laparoscopic Cholecystectomy – 
30 (100%) 

Table 2 illustrates that all patients in both groups underwent the same diagnosis and same surgical procedure, 
maintaining homogeneity. 

Table 3: SBP (Systolic Blood Pressure) Trends Over 8 Hours 
Time Interval Group S Mean ± SD Group P Mean ± SD P-Value 

15 mins. 112.53 ± 7.21 111.73 ± 9.62 0.717 
30 mins. 114.07 ± 4.65 120.80 ± 10.49 0.002 

1 hr 112.10 ± 0.54 117.20 ± 8.46 0.002 
2 hrs. 115.57 ± 1.52 122.53 ± 14.50 0.011 
3 hrs. 115.73 ± 4.77 128.27 ± 13.99 <0.001 
4 hrs. 118.27 ± 5.03 124.67 ± 12.24 0.010 
5 hrs. 120.67 ± 2.59 122.00 ± 6.64 0.310 
6 hrs. 125.20 ± 4.25 132.53 ± 12.46 0.003 
7 hrs. 126.80 ± 2.76 136.53 ± 14.64 0.001 
8 hrs. 132.87 ± 7.73 139.87 ± 12.87 0.013 

 
Table 3 highlights significantly higher SBP values 
in Group P at almost all time points after 30 minutes, 

implying higher pain-related sympathetic activity 
compared to Group S.

Table 4: DBP (Diastolic Blood Pressure) Trends Over 8 Hours 
Time Interval Group S Mean ± SD Group P Mean ± SD P-value 

15 mins. 80.40 ± 6.93 73.87 ± 8.05 0.001 
30 mins. 79.80 ± 3.29 82.67 ± 6.91 0.045 

1 hr 60.00 ± 0.00 76.00 ± 11.01 <0.001 
2 hrs. 71.67 ± 5.30 80.13 ± 10.38 <0.001 
3 hrs. 72.27 ± 5.98 80.67 ± 7.85 <0.001 
4 hrs. 81.87 ± 5.00 82.00 ± 5.50 0.922 
5 hrs. 80.80 ± 2.75 80.00 ± 7.42 0.582 
6 hrs. 80.67 ± 1.76 82.00 ± 6.64 0.293 
7 hrs. 81.20 ± 2.76 85.33 ± 8.19 0.011 
8 hrs. 86.80 ± 5.13 90.27 ± 5.34 0.013 

Table 4 demonstrates fluctuating but predominantly higher DBP values in Group P, aligning with increased 
discomfort and sympathetic stimulation. 
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Table 5: SpO₂ (Oxygen Saturation) Over Time 
Time Interval Group S Mean ± SD Group P Mean ± SD P-Value 

15 mins. 99.00 ± 0.00 98.46 ± 0.97 0.004 
30 mins. 98.00 ± 0.00 98.13 ± 0.50 0.155 

1 hr 100.00 ± 0.00 99.20 ± 1.12 <0.001 
2 hrs. 100.00 ± 0.00 99.06 ± 1.20 <0.001 
3 hrs. 100.00 ± 0.00 99.13 ± 1.27 <0.001 
4 hrs. 100.00 ± 0.00 99.33 ± 0.95 <0.001 
5 hrs. 99.00 ± 0.00 98.80 ± 0.55 0.051 
6 hrs. 100.00 ± 0.00 99.33 ± 1.02 0.001 
7 hrs. 100.00 ± 0.00 99.40 ± 0.96 0.001 
8 hrs. 100.00 ± 0.00 99.40 ± 0.96 0.001 

Table 5 shows consistently higher oxygen saturation 
levels in Group S, indicating better ventilation and 

reduced pain-related splinting or respiratory 
compromise.

Table 6: Pain Scores (VAS) Over Time 
Time Interval Group S Mean ± SD Group P Mean ± SD P-Value 

15 mins. 1.00 ± 0.00 1.00 ± 0.00 0.004 
30 mins. 1.00 ± 0.00 1.00 ± 0.00 0.015 

1 hr 1.13 ± 0.34 1.47 ± 0.50 <0.001 
2 hrs. 2.00 ± 0.00 2.27 ± 0.58 0.004 
3 hrs. 2.06 ± 0.25 2.80 ± 0.92 <0.001 
4 hrs. 3.00 ± 0.00 3.33 ± 0.60 <0.001 
5 hrs. 3.00 ± 0.00 3.80 ± 0.92 <0.001 
6 hrs. 3.00 ± 0.00 4.27 ± 1.01 <0.001 
7 hrs. 4.00 ± 0.00 4.67 ± 0.60 0.004 
8 hrs. 4.00 ± 0.00 5.53 ± 1.16 0.015 

Table 6 clearly demonstrates that pain scores were significantly lower in the sTAP group at all-time points, 
indicating superior analgesic efficacy. 

Table 7: Analgesia Requirement (Rescue Tramadol Use) 
Analgesic Parameter Group S Group P 

Mean time to first rescue analgesia Longer Shorter 
Total tramadol consumption ≈ 56.3 mg ≈ 107.5 mg 

 
Table 7 highlights that Group S required much less 
rescue tramadol and had a delayed need for first 
analgesic, confirming stronger and longer-lasting 
analgesia. 

Discussion 

In our study, ultrasound-guided bilateral sTAP block 
resulted in significantly lower pain scores (VAS), 
longer duration before first rescue analgesia, and 
reduced total analgesic consumption compared to 
port-site infiltration in patients undergoing 
laparoscopic cholecystectomy. These findings 
corroborate earlier evidence where the subcostal 
TAP block significantly reduced serial VAS scores 
and decreased opioid requirement by nearly 50% 
over 8 hours compared to port-site infiltration.[16] 

Similarly, a randomized comparison reported that 
patients receiving ultrasound-guided bilateral sTAP 
had lower pain scores over 24 hours, longer time to 
first analgesic request, and markedly reduced 
tramadol consumption versus port-site 
infiltration.[17] These observations align with our 
results, indicating that sTAP provides more effective 
and sustained somatic analgesia than wound 

infiltration. Complementing these trial data, 
multiple systematic reviews and meta-analyses have 
shown that TAP blocks, as a group, reduce 
postoperative pain and opioid consumption better 
than local wound infiltration in abdominal surgery. 
[18,19] 

However, not all studies uniformly favour TAP 
blocks. One randomized trial found no significant 
difference in 24-hour pain scores or analgesic 
consumption between bilateral TAP block and port-
site infiltration.[20] Methodological differences 
may explain such discrepancies - for example, 
variations in local anesthetic agent (ropivacainevs 
bupivacaine), block variant (classic lateral/posterior 
TAP vs. subcostal TAP), timing of administration 
(preemptivevs postoperative), and 
volume/concentration used. 

Technique and guidance modality also influence 
outcomes. Evidence indicates that ultrasound 
guidance improves block accuracy and consistency 
of local anesthetic deposition, enhancing analgesic 
efficacy and reducing complications; comparisons 
of ultrasound-guided versus laparoscopic-guided or 
blind techniques support improved results with 
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ultrasound.[21] This greater precision likely 
contributed to the more stable hemodynamics and 
higher oxygen saturation observed in our sTAP 
group, reflecting reduced nociceptive input and 
attenuated sympathetic activation. 

Overall, our data strengthen the evidence that 
ultrasound-guided subcostal TAP block is an 
effective analgesic modality for laparoscopic 
cholecystectomy, providing superior pain control 
and opioid-sparing benefit compared with port-site 
infiltration. Given some conflicting reports in the 
literature, [18,20] further large, standardized 
randomized trials are recommended to establish 
optimal block technique, agent, dose, and timing. 

Conclusion 

In conclusion, this study found that ultrasound-
guided subcostal TAP block provided significantly 
better postoperative pain relief than port-site 
infiltration in laparoscopic cholecystectomy 
patients, with improved early postoperative SpO₂ 
levels and no major hemodynamic instability. 
Although a brief rise in SBP was noted, the TAP 
block consistently ensured superior analgesia 
throughout the postoperative period, aligning with 
findings from previous studies. Overall, TAP block 
is a reliable and effective technique for enhancing 
postoperative recovery, and further research with 
larger samples may help validate its broader 
applicability. 
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