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INTRODUCTION
Laparoscopic cholecystectomy is among the most frequently 
performed minimally invasive abdominal procedures. Despite smaller 
incisions, patients often experience moderate postoperative pain due to 
a combination of somatic pain from port-site incisions and visceral 
pain related to peritoneal irritation and pneumoperitoneum. 
Inadequately controlled postoperative pain can delay ambulation, 
impair respiratory function, increase stress response, and prolong 
hospital stay. Hence, effective postoperative analgesia is a key 
component of perioperative care following laparoscopic 
cholecystectomy.

Multimodal analgesia strategies incorporating regional anesthesia 
techniques have gained popularity because of their opioid-sparing 
effects and improved recovery profiles. The transversus abdominis 
plane (TAP) block provides analgesia by blocking the thoracolumbar 
nerves supplying the anterior abdominal wall. The oblique subcostal 
approach to the TAP block extends dermatomal coverage to the upper 
abdomen and has been widely used for analgesia following 
laparoscopic cholecystectomy.

More recently, the ultrasound-guided erector spinae plane block has 
emerged as an effective regional analgesic technique for thoracic and 
abdominal surgeries. Injection of local anesthetic in the fascial plane 
deep to the erector spinae muscle allows cranio-caudal spread and 
potential paravertebral extension, thereby providing both somatic and 
visceral analgesia. Several studies have reported favorable analgesic 
outcomes with ESPB in abdominal surgeries.

Although both ESPB and OSTAPB are used for postoperative 
analgesia following laparoscopic cholecystectomy, direct 
comparisons between these techniques are limited, and available 
evidence remains inconsistent. Furthermore, data comparing these 
blocks in the Indian population are scarce. Therefore, this randomized 
controlled trial was conducted to compare the analgesic efficacy of 
ultrasound-guided ESPB and OSTAPB in patients undergoing elective 
laparoscopic cholecystectomy under general anesthesia.

MATERIALS AND METHODS

Study Design And Registration
This prospective, single-blinded, randomized controlled trial was 
conducted in the Department of Anaesthesiology and Critical Care at a 
tertiary care teaching hospital. The study was prospectively registered with 
the Clinical Trials Registry of India (CTRI No: CTRI/2024/07/071473).

Ethical Approval
The study was approved by the Research Ethics Board (REB), Regional 
Institute of Medical Sciences (RIMS), Imphal (Approval No: 
A/206/REB-Comm(SP)/RIMS/2015/972/03/2023). Written informed 
consent was obtained from all participants prior to enrolment.

Patient Enrollment, Randomization, Allocation, Follow-up, And 
Analysis Are Summarized In The CONSORT Flow Diagram 
(Figure 1).

Study Population
Adult patients aged 18–65 years, belonging to the American Society of 
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ABSTRACT
Background And Aims: Effective postoperative analgesia after laparoscopic cholecystectomy is essential to enhance recovery and reduce opioid-
related adverse effects. Ultrasound-guided erector spinae plane block (ESPB) and oblique subcostal transversus abdominis plane block (OSTAPB) 
are commonly used truncal blocks for upper abdominal surgeries; however, comparative evidence between the two techniques remains limited. 
This study aimed to compare the analgesic efficacy of ESPB and OSTAPB following laparoscopic cholecystectomy.  This Material And Methods:
prospective, single-blinded, randomized controlled trial included adult patients undergoing elective laparoscopic cholecystectomy under general 
anesthesia. Patients were randomized to receive either bilateral ultrasound-guided ESPB or bilateral ultrasound-guided OSTAPB using 0.25% 
levobupivacaine. Postoperative pain was assessed using the numerical rating scale (NRS). Time to first rescue analgesia, total postoperative 
analgesic consumption within 24 hours, and incidence of postoperative nausea and vomiting (PONV) were recorded. Data were analyzed using 
appropriate statistical tests.  Eighty-six patients were analyzed (43 in each group). Demographic variables were comparable between the Results:
groups. The time to first rescue analgesia was significantly longer in the ESPB group compared with the OSTAPB group (419.0 ± 89.9 min vs. 
288.7 ± 62.1 min; p < 0.001). NRS scores were consistently lower in the ESPB group at multiple postoperative time points. Total postoperative 
analgesic consumption and incidence of PONV were comparable between groups.  Ultrasound-guided erector spinae plane block Conclusion:
provides a longer duration of postoperative analgesia compared with oblique subcostal transversus abdominis plane block following laparoscopic 
cholecystectomy, with similar analgesic requirements and side-effect profiles.
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Anesthesiologists (ASA) physical status I–II, scheduled for elective 
laparoscopic cholecystectomy under general anesthesia were 
considered for inclusion. Patients with refusal to participate, allergy to 
local anesthetics, coagulopathy, infection at the block site, pregnancy, 
chronic opioid use, or significant cardiopulmonary or neurological 
disorders were excluded.

Randomization And Blinding
Patients were randomized into two equal groups (ESPB and OSTAPB) 
using a computer-generated randomization sequence. Allocation 
concealment was ensured using sealed opaque envelopes. Patients 
were blinded to group allocation.

Block Technique
After induction of general anesthesia and under strict aseptic 
precautions, ultrasound-guided bilateral blocks were performed by an 
experienced anesthesiologist.
Ÿ Group A (ESPB): Bilateral erector spinae plane block was 

performed at the T9 vertebral level.
Ÿ Group B (OSTAPB): Bilateral oblique subcostal transversus 

abdominis plane block was performed.

Both groups received 20 mL of 0.25% levobupivacaine per side.

Anesthesia and postoperative analgesia
General anesthesia was standardized for all patients. Postoperative 
analgesia included intravenous paracetamol and intramuscular 
diclofenac(aqueous), tramadol as per institutional protocol. Rescue 
analgesia was administered when NRS score exceeded 4.

Outcome Measures
The primary outcome was the time to first rescue analgesia. Secondary 
outcomes included postoperative NRS scores at predefined intervals 
(0, 1, 3, 6, 12, 18 and 24 hours)(Figure 2)(Table3), total postoperative 
analgesic consumption within 24 hours, and incidence of PONV. 
Postoperative analgesic requirement was analyzed as the proportion of 
patients requiring rescue analgesia rather than equianalgesic dose 
conversion due to differing pharmacological profiles of drugs used.

Figure 2. Comparison of mean postoperative Numeric Rating Scale 
(NRS) pain scores between the ESPB and OSTAPB groups at different 
postoperative time intervals

Statistical Analysis
Data were analyzed using standard statistical software. Continuous 
variables were expressed as mean ± standard deviation and categorical 
variables as numbers and percentages. Intergroup comparisons were 
performed using Student's t-test or Chi-square test as appropriate. A p-
value <0.05 was considered statistically significant. 

RESULTS
A total of 86 patients were enrolled and analyzed, with 43 patients in 
each group. Demographic characteristics were comparable between 
the groups (Table 1).

Table 1. Demographic And Baseline Characteristics

*Data are presented as mean ± standard deviation or number 
(percentage). ASA = American Society of Anesthesiologists.

Continuous variables were compared using Student's t-test and 
categorical variables using Chi-square test or Fisher's exact test as 
appropriate.

Although patients with ASA physical status I–II were eligible, all 
enrolled patients belonged to ASA physical status II.

The time to first rescue analgesia was significantly longer in the ESPB 
group compared with the OSTAPB group (419.0 ± 89.9 min vs. 288.7 ± 
62.1 min; p < 0.001). Postoperative NRS scores were lower in the 
ESPB group at all measured time points (Table 2). However, total 
postoperative analgesic consumption and incidence of PONV were 
comparable between the groups (Table 3)

Table 2. Postoperative Pain Scores (Numeric Rating Scale)

Table 3. Postoperative Analgesic And Recovery Outcomes

DISCUSSION
This randomized controlled trial demonstrated that ultrasound-guided 
erector spinae plane block provided a significantly longer duration of 
postoperative analgesia compared with oblique subcostal transversus 
abdominis plane block following laparoscopic cholecystectomy. 
Patients receiving ESPB also had lower postoperative pain scores, 
while overall analgesic consumption and incidence of PONV were 
similar between the two groups.

Postoperative pain after laparoscopic cholecystectomy has both 
somatic and visceral components. While OSTAPB predominantly 
provides somatic analgesia to the anterior abdominal wall, ESPB may 
offer broader analgesic coverage through cranio-caudal spread and 
possible paravertebral diffusion of local anesthetic. This proposed 
mechanism may explain the prolonged analgesia observed with ESPB 
in the present study.

The findings of this study are consistent with previous reports 
demonstrating effective analgesia with ESPB in abdominal surgeries. 
Although OSTAPB has been shown to provide satisfactory analgesia 
for laparoscopic cholecystectomy, its limited visceral pain coverage 
may result in a shorter duration of analgesia. The comparable 
postoperative analgesic consumption observed in both groups may be 
attributed to the standardized multimodal analgesia protocol used.

Given its simplicity, favorable safety profile, and prolonged analgesic 
effect, ESPB may be considered a useful component of multimodal 
analgesia for laparoscopic cholecystectomy. 

Limitations
This study was conducted at a single center, which may limit the 
generalizability of the results. The spread of local anesthetic was not 
assessed using imaging techniques, and analgesic outcomes were 
evaluated only for the first 24 postoperative hours. Larger multicenter 
studies with longer follow-up are warranted to confirm these findings.

CONCLUSION
Ultrasound-guided erector spinae plane block provides a longer 
duration of postoperative analgesia compared with oblique subcostal 
transversus abdominis plane block in patients undergoing 
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Variable ESPB Group 
(n = 43)

OSTAPB 
Group (n = 43)

p-
value

Age (years) 44.6 ± 10.7 42.6 ± 11.2 0.395
Sex (M/F) 17 / 26 19 / 24 0.662
Body mass index (kg/m²) 23.3 (22.1-24.8) 22.5(22.1-23.5) 0.070
ASA physical status II, n (%) 43 (100) 43 (100) -------
Duration of surgery (min) 52.8 ± 11.2 53.2 ± 10.1 0.864

Group Time (hours) Effect size p value*
N 0 1 3 6 9 12 18 24

Between the groups (mean Numerical Rating Score)
A 43 2.0 2.3 2.6 3.3 3.3 3.1 2.8 2.6 0.002 0.704
B 43 2.3 2.5 2.9 3.4 3.2 2.9 2.7 2.6
Within the subjects (mean Numerical Rating Score)

N 0 1 3 6 9 12 18 24 Effect size p value*
86 2.2 2.4 2.7 3.3 3.2 3.0 2.8 2.6 0.194 <0.001

Outcome ESPB Group 
(n = 43)

OSTAPB 
Group (n = 43)

P value

Time to first rescue 
analgesia (min)

419.0 ± 89.9 288.7 ± 62.1 <0.001

Diclofenac requirement, n (%) 9 (20.9) 16 (37.2) 0.096
Paracetamol requirement, n 
(%)

5 (11.6) 3 (7.0) 0.713*

Incidence of postoperative 
nausea and vomiting, n (%)

5 8 0.366



laparoscopic cholecystectomy. Both techniques offer effective 
analgesia with comparable analgesic requirements and side-effect 
profiles.
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