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ABSTRACT

Background: Post-operative pain management is critical in laparoscopic cholecystectomy to enhance patient recovery and
satisfaction. This study compares the efficacy of ultrasound-guided bilateral subcostal transversus abdominis plane (TAP)
block and port site infiltration with bupivacaine for post-operative analgesia.

Methods: In this prospective, randomized, comparative study, 60(30/30) patients undergoing elective laparoscopic
cholecystectomy were randomly assigned to one of two groups: Group A received an ultrasound-guided bilateral subcostal TAP
block with 0.25% bupivacaine (20 ml on each side), while Group B received port site infiltration with 0.25% bupivacaine (5
ml per port). The primary outcome was the duration of post-operative analgesia, assessed by the time to first rescue analgesic
request. Secondary outcomes included total analgesic consumption in the first 24 hours post-operatively, pain intensity measured
by the Visual Analog Scale (VAS) at 1, 4, 8, 12, and 24 hours, and any complications related to the procedures.

Results: The TAP block group (Group A) demonstrated a significantly longer duration of analgesia compared to the port site
infiltration group (Group B) (p <0.05). Group A also exhibited lower total analgesic consumption and lower VAS scores at
all time points. No significant complications were observed in either group.

Conclusion: Ultrasound-guided bilateral subcostal TAP block with bupivacaine provides superior post-operative analgesia
compared to port site infiltration in patients undergoing laparoscopic cholecystectomy, with a longer duration of pain relief and
reduced analgesic requirements. This technique should be considered a viable option for enhancing post-operative recovery
in these patients.
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INTRODUCTION

Laparoscopic cholecystectomy, a minimally invasive surgical
procedure for the removal of the gallbladder, is widely

as delayed recovery, increased hospital stays, and patient
dissatisfaction [1]. Effective pain management strategies are

recognized for its reduced postoperative pain, shorter hospital
stays, and faster recovery times compared to traditional
open cholecystectomy. Despite these advantages, managing
postoperative pain remains a critical aspect of patient care,
as inadequate pain control can lead to complications such

therefore essential to enhance patient outcomes and improve
overall surgical experiences. In recent years, the use of regional
anesthesia techniques, particularly the transversus abdominis
plane (TAP) block, has gained popularity as an adjunct to
multimodal analgesia in laparoscopic surgeries.
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The TAP block is a regional anesthesia technique that targets
the nerves supplying the anterior abdominal wall. By blocking
these nerves, the TAP block can provide effective analgesia
for patients undergoing abdominal surgeries, including
laparoscopic cholecystectomy [2]. Traditionally, the TAP
block has been performed using anatomical landmarks, but
the advent of ultrasound guidance has significantly improved
the accuracy and efficacy of this technique [3]. Among the
various approaches to the TAP block, the bilateral subcostal
approach is particularly relevant for upper abdominal surgeries,
as it specifically targets the upper abdominal wall and provides
analgesia in the T6-T9 dermatomes, which are involved in
pain sensation following laparoscopic cholecystectomy [4].

In addition to the TAP block, local anesthetic infiltration
at the port sites is another common method for managing
postoperative pain in laparoscopic surgeries. Bupivacaine,
a long-acting local anesthetic, is frequently used for this
purpose due to its prolonged duration of action and favorable
safety profile [5]. Port site infiltration with bupivacaine is a
straightforward technique that involves the administration of
the anesthetic directly into the tissues around the laparoscopic
port sites, providing localized pain relief and reducing the need
for systemic analgesics. However, while port site infiltration
is effective in managing somatic pain from the port sites, it
may not adequately address the visceral pain originating from
the surgical manipulation of the gallbladder and surrounding
tissues.Given the distinct mechanisms of pain following
laparoscopic cholecystectomy—somatic pain from the port
sites and visceral pain from the surgical site—a multimodal
approach to analgesia that combines different techniques may
offer superior pain relief. This study aims to compare the
efficacy of ultrasound-guided bilateral subcostal TAP block
with port site infiltration using bupivacaine in providing
postoperative analgesia for patients undergoing laparoscopic
cholecystectomy. By conducting a prospective, randomized,
comparative analysis, this research seeks to determine
whether one technique offers a significant advantage over the
other in terms of pain relief, opioid consumption, and patient
satisfaction. The findings of this study have the potential
to inform clinical practice and enhance the management of
postoperative pain in laparoscopic cholecystectomy, ultimately
improving patient outcomes and quality of care.

Methods

The study was conducted at BGS Global Hospital, Department
of Anaesthesia, Kengeri, Bangalore, focusing on patients aged
20 to 70 years undergoing laparoscopic cholecystectomy. This
clinical prospective randomized controlled trial spanned one
year, from August 2019 to August 2020. The sample size was
calculated based on the difference in the mean time to the first
analgesic requirement between the subcostal TAP group and
the port-site infiltration group, as reported in the study by
Suseela et al.[6] With a 99% confidence level and 90% power,
the required sample size was 9 per group, considering a 10%
non-response rate. However, to ensure normal distribution, 30
subjects were included in each group, totaling 60 participants
for the study.

Procedure

Patients admitted for elective laparoscopic cholecystectomy
who meet the eligibility criteria will be selected after
providing informed consent. They will undergo thorough pre-
anaesthetic evaluation and be randomized into either Group A
or Group B. All patients will receive general anesthesia with
Propofol, Fentanyl, and Atracurium, followed by endotracheal
intubation. Anesthesia will be maintained with oxygen, air,
Isoflurane, and Atracurium. Intraoperative monitoring will
include ECG, blood pressure, pulse oximetry, and end-tidal
CO2. Group A will receive port-site infiltration with 0.25%
Bupivacaine, while Group B will receive a bilateral subcostal
transversus abdominis block with 0.25% Bupivacaine.
Postoperative monitoring will continue for 24 hours, with
pain scores and hemodynamic parameters recorded at regular
intervals. Rescue analgesia with Paracetamol and Tramadol
will be provided as needed, and all complications will be
documented and managed.

Statistical Methods

Data was entered into Microsoft Excel and analyzed using
SPSS v.23 (IBM Statistics, Chicago, USA) and Microsoft Office
2007. For continuous variables, mean = standard deviation (SD)
was used for summary statistics, while categorical data were
summarized using counts and percentages, with diagrammatic
presentations. The Chi-square (2) test assessed associations
between categorical variables, and an unpaired t-test evaluated
mean differences between two independent groups. A p-value
of < 0.05 was considered statistically significant.

RESULTS

Table 1 presents the demographic parameters, ASA grade
distribution, and duration of surgery for Groups A and B.
The mean age of participants was similar between the two
groups (44.6 + 12.3 years for Group A and 45.4 £ 13.0 years
for Group B, p = 0.808). The mean height and weight were
also comparable, with no significant differences observed (p
=0.663 and p = 0.163, respectively). Gender distribution was
nearly identical, with males comprising 33.3% of Group A
and 36.7% of Group B (p = 0.787). ASA Grade distribution
was evenly matched between the groups, with no significant
difference (p = 0.796). The mean duration of surgery was
slightly longer in Group A (69.7 £ 11.6 minutes) compared
to Group B (66.3 £ 10.6 minutes), but this difference was not
statistically significant (p = 0.249).

Table 2 presents the comparison of heart rate (HR), systolic
blood pressure (SBP), and diastolic blood pressure (DBP)
between Group A and Group B at various time points. The
heart rate in Group A was consistently higher than in Group B,
with statistically significant differences observed from 1 hour
post-operation (p = 0.001) to 24 hours (p = 0.045). Similarly,
Group A exhibited higher SBP values compared to Group B,
with significant differences starting at 2 hours (p = 0.044) and
continuing through 24 hours (p = 0.049). For DBP, significant
differences between the groups were noted at 6 hours (p =
0.002), 12 hours (p < 0.001), and 24 hours (p = 0.039).
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Table 1: Demographic Parameters, ASA Grade Distribution, and

Table 2: Comparison of HR, Systolic BP and Diastolic BP, between the

Surgery Duration study groups across 24 hour period
Demographic ~ Group A Group B Pvalue Group A Group B
Parameters HR p-value
Mean + SD (%) Mean + SD (%) Mean + SD (%) Mean = SD (%)
Age (Yrs) 44.6 £12.3 454+ 13.0 0.808 Pre-op 77.8+6.4 76.7+8.0 0.535
Ht (Cm) 155.7+9.1 156.8 +£9.7 0.663 Thr 842+49 79.9+438 0.001*
Wt(Kg) 68.5+6.9 71.2+8.2 0.163 2hr 82.4+48 79.8+4.0 0.031*
Male 10 (33.3%) 11 (36.7%) 0.787 3hr 81.3+4.1 79.0+3.4 0.022%*
Female 20 (66.7%) 19 (63.3%) 6hr 84.3+3.5 782+3.6 <0.001"
ASA Grade Distribution 12hr 82.8+£3.6 78.1+4.5 <0.001"
Grade [ 15 (50.0%) 16(53.3%) 24hr 81.0+5.3 76.4+59 <0.045"
Grade 11 15 (50.0%) 14 (46.7%) 0.796 Group A Group B
- SBP p-value
Duration of Surgery Mean + SD (%) Mean + SD (%)
Duration of 69.7 £ 11.6 min 66.3 +£10.6 0.249 Pre-op 1259+9.7 122.3+10.5 0.173
Surgery 1hr 118885 116383 0.262*
2hr 121.5+7.7 117.8+7.7 0.044*
Table 3 presents the VAS scores comparing Group A and Group 3, 1215+81 1175476 0.049%
B at various time inter\{als post—s.urgery. The mean VAS.scores 6hr 1277+ 8.8 118.0 £ 8.1 <0.001"
for Group A were consistently higher across all time points (1, hr 1961483 1177498 <0.001"
2,3, 6, 12, and 24 hours) compared to Group B. .

Table 4 presents the time to first rescue analgesic request 24hr 125.6£77 1220£97 <0.049
in minutes, with Group A averaging 243 + 37.6 minutes and ., Group A Group B Dovalue
Group B averages 453.8 + 40.2 minutes (P<0.001). Mean + SD (%) Mean + SD (%)

Table 5 presents the total amount of rescue analgesic  pre-op 76.6 4.7 75.9+6.1 0.604
requests in minutes, comparing Group A and Group B. The ;. 735448 122+52 0307
mean request tlme f(?r Group A was 153 +£31.5 mlqutes, while ohr 172442 753148 0113
Group B had a significantly lower mean request time of 51.2
+ 405 minutes, (P<0.001). 3hr 77.1+42 76.5+5.0 0.615

6hr 79.4+4.1 75.6£5.1 <0.002°
DISCUSSION 12hr 78.6+3.2 747454 <0.001"
Truncal blocks are frequently employed for managing 4, 789435 765+ 4.6 <0.039"

postoperative pain in various abdominal surgeries, both
anterior and posterior. The use of ultrasonography in anesthesia
has increased the popularity of truncal blocks by providing
real-time imaging, which reduces failure rates and toxicity.
Effective postoperative analgesia is crucial for comprehensive
perioperative care. Truncal nerve blocks have been shown
to enhance perioperative outcomes, decrease perioperative
stress, and increase patient satisfaction. They also lead to lower
opioid use, fewer side effects, and a reduced need for rescue
analgesia following elective laparoscopic cholecystectomy
[7]. The Bilateral Subcostal TAP block has been shown to
provide effective analgesia to the skin and muscles of the
anterior abdominal wall in patients undergoing Laparoscopic
Cholecystectomy. Patients who received the subcostal TAP
block experienced no breathing difficulties, were able to
cough freely without restriction, and reported better pain
scores compared to those in the port site infiltration group.
The prolonged analgesic effect of the subcostal TAP block
may be attributed to the relatively low vascularity and slower
drug clearance from the transversus abdominis plane [7].
Ultrasound-guided TAP blocks can be administered using
several techniques, with the three primary approaches being
posterior, subcostal, and oblique subcostal [8]. The classical

Table3: Comparison of VAS scores between the study groups over a
24-hour period.

Group A Group B
VAS p-value
Mean + SD (%) Mean + SD (%)
1hr 22404 02+0.4 <0.001"
2hr 24+0.5 0.4+0.5 <0.001"
3hr 28+05 0.9+0.6 <0.001"
6hr 41+0.7 24409 <0.001"
12hr  3.8+0.6 3.1+04 <0.001"
24hr 3.7+04 3.1+03 0.023"

Table 4: Comparison of the time to the first request for rescue analgesia
between the study groups over a 24-hour period.

Group A Group B

Parameter p-value
Mean +SD (%)  Mean = SD (%)

Time for first 243 +37.6 453.8+40.2 <0.001"

rescue analgesic
request (min)
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Table 5: Comparison of the total amount of rescue analgesia between
the study groups over a 24-hour period

Group A Group B

Parameter p-value
Mean £ SD (%)  Mean + SD (%)

Total amount of 153 +31.5 51.24+40.5 <0.001"

rescue analgesic
request (min)

TAP (transversus abdominis plane) block carries potential
complications such as liver injury, bowel hematoma, nerve
damage, and unpredictable distribution of local anesthetics,
which can lead to unintended motor block [9-11]. Additionally,
there was no statistically significant difference in demographic
factors such as age and gender between the two groups.

In our study, we compared heart rate (HR), systolic blood
pressure (SBP), and diastolic blood pressure (DBP) between
Group A and Group B at various time points. Group A
consistently showed higher heart rates than Group B, with
statistically significant differences observed from 1 hour
post-operation (p = 0.001) to 24 hours (p = 0.045). Similarly,
Group A had higher SBP values, with significant differences
starting at 2 hours (p = 0.044) and continuing through 24
hours (p = 0.049). Significant differences in DBP were also
observed, with Group A showing higher values at 6 hours
(p = 0.002), 12 hours (p < 0.001), and 24 hours (p = 0.039).
Whereas in the study by Hameed et al., 2023 [7], Group P
exhibited a statistically significant increase in heart rate and
blood pressure during the first hour postoperatively compared
to Group S. The comparison of mean arterial pressure between
the two groups revealed no significant difference (P-value >
0.05), except during the first hour postoperatively, where the
difference was significant (P-value = 0.007).

In our study, we compared VAS scores between Group
A and Group B at various post-surgery intervals. Group A
consistently had higher mean VAS scores across all time
points (1, 2, 3, 6, 12, and 24 hours) compared to Group B. The
p-values were less than 0.001 for all time points, except at 24
hours (p =0.023), indicating a statistically significant difference
between the groups throughout the observation period. In
comparing our study’s results with those of Suseela et al. [6]
and Mukherjee et al.[12], distinct differences in postoperative
pain control emerge. Suseela et al.,[6] administered a bilateral
subcostal TAP block with 20 ml of 0.25% bupivacaine and port
site infiltration with 5 ml of 0.5% bupivacaine at each of the
four ports. They measured NRS painscores at 1,2, 3,6, 12, and
24 hours postoperatively, finding that NRS scores were lower
in the TAP block group across all time points except at 1 hour
postoperatively compared to the port site infiltration group. In
contrast, our study found that VAS scores were significantly
lower in the subcostal TAP block group only up to 5 hours
postoperatively, after which the difference diminished.

Mukherjee et al.[12] used a mixture of bupivacaine 0.5%
and lignocaine 2% with adrenaline for the subcostal TAP
block and recorded VAS scores at 1, 2, 6, 12, 18, and 24 hours
postoperatively. They concluded that 63% of patients in the

TAP group had VAS scores of less than 3 up to 18 hours
postoperatively, whereas in the placebo group, only 17% of
patients had VAS scores below 3 up to 12 hours. The prolonged
duration of analgesia in their study, lasting up to 18 hours,
could be attributed to the addition of adrenaline, which likely
extended the analgesic effect. In contrast, our study observed
lower VAS scores in the subcostal TAP block group only up
to 5 hours postoperatively, highlighting a shorter duration of
analgesia, possibly due to the absence of adrenaline in our local
anesthetic regimen. Similarly Tolchard et al.[13] recorded VAS
scores at 1, 4, and 8 hours postoperatively and found that the
subcostal TAP block significantly reduced VAS scores for up
to 8 hours after surgery. The duration of effective postoperative
analgesia in their study (8 hours) was longer compared to our
study, where the effect lasted only 5 hours.

In our study, the time to the first rescue analgesic request
was measured in minutes, with Group A averaging 243 + 37.6
minutes and Group B averaging 453.8 + 40.2 minutes. The P
value of <0.001 indicates a statistically significant difference
between the two groups. In comparison to our study, which
found a mean time of 4 hours and 15 minutes for the first
rescue analgesic request in the subcostal TAP block group,
Suseela et al. [6] reported a longer mean time of 510.3 + 154.55
minutes for the TAP block group compared to 290.7 + 67.03
minutes for the port site infiltration group. This indicates a
significant difference in the timing of first rescue analgesia
between the studies, with our findings suggesting a shorter
duration of analgesia. Similarly, Parikh et al. [14] observed
an even longer mean duration of 547.13 + 266.96 minutes for
the first rescue analgesic requirement in the ultrasound-guided
TAP block group compared to 49.17 + 24.95 minutes in the
placebo group. The longer duration noted in Parikh et al., [14]
study could be attributed to the use of a higher concentration
of local anesthetic (0.375%) and larger volumes (25 ml) on
each side, which likely contributed to the extended analgesic
effect compared to our study.

The results of our study revealed a comparison of the
total amount of rescue analgesic requests between Group A
and Group B. Group A had a mean request time of 153 + 31.5
minutes, whereas Group B had a significantly shorter mean
request time of 51.2 + 40.5 minutes. The P value of less than
0.001 indicates that the difference between the two groups is
statistically significant.

Hameed et al. [7] found that 22 patients (73.4%) in the
TAP block group (group S) and 29 patients (96.7%) in the port
site infiltration group (group P) required rescue analgesia at
8 hours postoperatively. While 8 patients (26.6%) in group S
did not need rescue analgesia, only 1 patient (3.3%) in group
P did not, and this difference was statistically significant (P =
0.023). This indicates that the TAP block group had a lower
requirement for rescue analgesia compared to the port site
infiltration group.

Parikh et al. [14] reported that the requirement for rescue
analgesics (tramadol) was significantly lower in the ultrasound-
guided transversus abdominis plane block group (103.8 £ 32
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mg) compared to the placebo group (235.8 + 47.5 mg) at 24
hours postoperatively, which aligns with our study’s findings.
Similarly, Tolchard et al.[13] observed a nearly 50% reduction
in rescue analgesia usage in the first 8 hours postoperatively
with the TAP block, and Suseela et al.[6] also found that
patients receiving the subcostal TAP block required less rescue
analgesic (48.69 + 36.14 mg) compared to those receiving port
site infiltration (141.8 + 60.01 mg). These results are consistent
with our study’s outcomes. McDonnell et al. [15] demonstrated
that the analgesic efficacy of the subcostal TAP block in elective
laparoscopic cholecystectomy aligns with previous research
showing reduced opioid analgesic needs and lower pain scores
after TAP block in procedures such as appendectomy and
hysterectomy. Recent studies have demonstrated that TAP
block can provide effective postoperative analgesia for up to
24 hours following abdominal surgery [15, 16].

CONCLUSION

The significant reduction in rescue analgesic requests in Group
B compared to Group A suggests that the intervention used in
Group B was more effective in managing pain. This implies
that the analgesic strategy in Group B provided superior
pain control, potentially minimizing the need for additional
medication. These results support the idea that optimizing
analgesic approaches can enhance patient comfort and
outcomes, and further research may help clarify the underlying
mechanisms and validate these findings in larger populations.
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