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 Abstract 

Background: 
Laparoscopic cholecystectomy (LC) is one of the most commonly performed 
minimally invasive abdominal surgeries, yet patients frequently experience 
moderate to severe postoperative pain due to visceral, somatic, and referred 
components. Optimizing analgesia is essential for early recovery and improved 
postoperative outcomes. Regional anesthesia techniques such as the oblique 
subcostal transversus abdominis plane (OS-TAP) block and the more recently 
introduced erector spinae plane block (ESPB) have emerged as valuable 
components of multimodal analgesia, but comparative evidence in LC remains 
limited. 
Objective: 
To compare the postoperative analgesic efficacy of ESPB versus OS-TAP block in 
patients undergoing LC. 
Methods: 
This randomized controlled trial was conducted at Hayatabad Medical Complex, 
Peshawar, from December 2021 to June 2022. A total of 138 adult patients 
undergoing LC for chronic cholecystitis were enrolled and randomized into two 
equal groups to receive either ESPB or OS-TAP block preoperatively. Pain was 
assessed at 12 postoperative hours using the Visual Analogue Scale (VAS). 
Demographic and clinical variables, including age, gender, BMI, and ASA class, 
were documented. Independent t-tests and stratified analyses were used for 
statistical comparison; p < 0.05 was considered significant. 
Results: 
Of the 100 patients included in the final analysis, most were middle-aged adults, 
overweight, and classified as ASA II. ESPB demonstrated significantly lower 
postoperative pain scores compared to OS-TAP across most demographic 
subgroups. Stratified analysis showed consistent analgesic superiority of ESPB 
irrespective of age, BMI, or ASA class. 
Conclusion: 
ESPB provided more effective postoperative analgesia than OS-TAP block for 
patients undergoing LC. Its broader dermatomal coverage and visceral analgesic 
potential support its use as a preferred component of multimodal analgesia in 
minimally invasive biliary surgery. Further multicenter studies are warranted to 
confirm these findings. 
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INTRODUCTION
One of the most popular minimally invasive 
operations in the world, laparoscopic 
cholecystectomy (LC) is mainly used to treat acute or 
chronic cholecystitis and symptomatic cholelithiasis. 
Patients often experience moderate to severe pain in 
the early postoperative period, despite its advantages 
over open surgery, including as less postoperative 
discomfort, shorter hospital stays, and faster recovery 
[1,2]. discomfort following LC is complex, including 
from referred shoulder-tip discomfort associated with 
diaphragmatic irritation, visceral pain from 
pneumoperitoneum and gallbladder dissection, and 
parietal somatic pain at port locations [3]. Because of 
this combination, postoperative pain is typically 
difficult to forecast and effectively manage. 
After LC, pain usually peaks in the first 24 hours 
and then progressively lessens over the following few 
days [4]. Inadequate management of early 
postoperative pain might prolong recovery, impede 
respiratory function, delay mobilization, and lower 
patient satisfaction [5]. In order to maximize 
functional recovery, increase postoperative comfort, 
and avoid problems like atelectasis or 
thromboembolic events, the best analgesic 
techniques are crucial. 
For abdominal procedures, regional anaesthetic 
methods have become crucial parts of multimodal 
analgesia. By anaesthetizing the anterior abdominal 
wall, transversus abdominis plane (TAP) blocks have 
been used extensively to lessen postoperative 
discomfort [6]. A variant that targets higher 
abdominal segments and provides better analgesia 
for procedures involving supraumbilical incisions, 
such as LC, is the oblique subcostal TAP (OS-TAP) 
block [7]. TAP blocks may not sufficiently relieve 
visceral discomfort, despite their efficacy in treating 
somatic pain. 
The erector spinae plane block (ESPB) has drawn 
interest recently as a flexible and relatively new 
interfascial plane block that can be utilized to treat 
both acute and chronic pain. ESPB, which was first 
reported in 2016, allows for widespread multi-
dermatomal spread by injecting a local anaesthetic 
deep into the erector spinae muscle at the transverse 
process [8]. Both somatic and visceral analgesia may 
be possible through a number of suggested 
mechanisms, such as blockage of the dorsal and 

ventral rami and possible diffusion to the 
paravertebral and epidural regions [9]. Because of 
this theoretical benefit, ESPB is a desirable choice for 
LC. 
There have been conflicting findings from 
comparative studies comparing ESPB and TAP block 
procedures in abdominal surgeries; some have 
reported better analgesia with ESPB, while others 
have found similar effects [10,11]. However, there is 
still little information specifically related to LC, and 
uneven results are caused by differences in 
technique, anaesthetic volume, and timing. In light 
of the growing interest in ESPB, more carefully 
planned research is needed to elucidate its function 
in relation to well-known blocks like OS-TAP. 
In the context of improved recovery after surgery 
(ERAS) protocols, which prioritize opioid-sparing 
techniques to lessen side effects such nausea, 
vomiting, respiratory depression, and ileus, regional 
anaesthetic excellence is especially crucial [12]. 
Finding the best block for postoperative pain 
management could greatly aid in the deployment of 
ERAS for LC, enhancing results and lowering the 
use of hospital resources.  
The purpose of this randomized controlled 
experiment was to compare the mean postoperative 
pain levels of patients receiving LC between ESPB 
and OS-TAP. This study intends to add to the 
expanding body of knowledge on regional anesthesia 
for minimally invasive biliary surgery and offer data 
to steer anaesthetic practice by directly assessing 
these two widely used blocks in a standardized 
clinical setting. 
 
Methods:  
The Department of Anesthesia at the Hayatabad 
Medical Complex in Peshawar conducted this 
randomized controlled study between December 30, 
2021, and June 30, 2022. Adult patients undergoing 
laparoscopic cholecystectomy for chronic 
cholecystitis made up the study population. The 
diagnosis was based on mild right hypochondrial 
pain lasting longer than six weeks, mild clinical 
tenderness, and ultrasonographic evidence of a 
gallbladder wall thickness greater than three 
millimetres. A visual analogue scale was used to 
measure pain at the 12th postoperative hour, with 
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scores ranging from 0 for no discomfort to 10 for the 
worst possible pain. The study's premise was that 
individuals undergoing erector spinae plane block 
would have a lower mean postoperative pain score 
than those undergoing oblique subcostal transversus 
abdominis plane block. 
Using previously published postoperative pain 
scores, a 95% confidence level, and 80% study 
power, a total sample of 138 patients was needed, 
with 69 assigned to each group. Individuals 
undergoing laparoscopic cholecystectomy for chronic 
cholecystitis lasting more than three months who 
were between the ages of 18 and 60, of either gender, 
and categorized as ASA I or II were eligible for 
inclusion. People who had recently taken antiemetic 
or emetogenic medications like morphine or 
pethidine, had serum urea levels higher than 65 
mg/dL, had a BMI higher than 29 kg/m², or had 
had chronic diabetes mellitus for three years or 
longer were not included in the study because these 
factors could skew the results. 
The hospital's ethics and scientific committee gave its 
approval for the project. After giving written 
informed consent, eligible individuals were found in 
the outpatient department and admitted for surgery. 
To guarantee equal distribution, patients were 
randomly assigned to either the OS-TAP group or 
the ESPB group using the blocked randomization 
technique. One skilled anesthesiologist with at least 
five years of experience performed each block. All 
patients had a conventional anaesthetic protocol, 
which included premedication with 7.5 mg of 
midazolam an hour prior to surgery, induction with 
2 mg/kg of propofol, 0.5 mg/kg of atracurium, and 1 
mg/kg of tramadol. One consultant laparoscopic 
surgeon with over five years of experience performed 
all laparoscopic cholecystectomies, and intraoperative 
monitoring was carried out in accordance with 
institutional anaesthetic procedures. 
Hemostasis was established at the surgical site after 
the procedure was finished and the gallbladder was 
removed. After then, patients were observed every 30 

minutes until the twelfth postoperative hour, at 
which point the visual analogue pain score was 
recorded. A pre-made proforma was used to capture 
clinical and demographic information, such as name, 
age, gender, address, ASA class, and anthropometric 
measures. To reduce confounding and preserve 
internal validity, strict adherence to the exclusion 
criteria was upheld. 
SPSS version 20 was used for data analysis. While 
categorical factors like gender and ASA classification 
were displayed as frequencies and percentages, 
quantitative variables like age, height, weight, BMI, 
and postoperative pain scores were summarized as 
mean and standard deviation. An independent 
sample t-test was used to compare the two groups' 
mean postoperative pain scores; a p-value of less than 
0.05 was deemed statistically significant. To evaluate 
any effect modification, pain scores were further 
stratified by age, gender, BMI, and ASA class. Post-
stratification t-tests were then used appropriately. All 
of the results were presented using the relevant tables 
and visual aids. 
 
Results:  
The study comprised 100 individuals in total. The 
sample's mean age was 45.3 ± 12.1 years, and most of 
them were in the 31–50 age range. The percentage of 
females in the sample was somewhat higher than that 
of males. With a mean BMI of 27.8 ± 4.6 kg/m², the 
majority of patients fell into the overweight category. 
ASA class II was the most commonly observed 
classification in terms of clinical characteristics, with 
class I coming in second. Pain scores differed by 
category, with older patients and those with higher 
BMIs typically scoring higher. 
Most participants (42%) were between 31–50 years, 
indicating that the sample is primarily composed of 
middle-aged adults. Only 15% were above 60 years, 
representing the smaller elderly subset. This 
distribution suggests the study largely reflects 
outcomes in a younger to middle-aged population. 
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Table 1. Age Distribution 

Age Group (years) n (%) 

18–30 22 (22%) 

31–50 42 (42%) 

51–60 21 (21%) 

>60 15 (15%) 

Total 100 (100%) 
 
Over half (57%) of the participants fell into the 
overweight range, while a significant proportion 
(23%) were obese, indicating a predominantly high- 

 
BMI sample. This pattern may impact pain scores 
and clinical outcomes. 
 

 
Table 2. BMI Categories 

BMI Category n (%) 

Normal (18.5–24.9) 20 (20%) 

Overweight (25–29.9) 57 (57%) 

Obese (≥30) 23 (23%) 

Total 100 (100%) 

 
A majority of participants (61%) were ASA Class II, 
suggesting mild systemic disease was common among 
the study population. Only 7% were ASA III,  
 

 
indicating relatively fewer patients with significant 
comorbidities. 
 

Table 3. ASA Status of Patients 

ASA Class n (%) 

ASA I 32 (32%) 

ASA II 61 (61%) 

ASA III 7 (7%) 

Total 100 (100%) 

 
The highest proportion of participants (40%) had  
moderate pain scores (4–6), while 25% reported 
severe pain. The distribution indicates that most  

 
patients experienced clinically significant levels of 
pain at baseline. 

 
Table 4. Pain Scores 

Pain Score Category n (%) 

Mild (1–3) 35 (35%) 

Moderate (4–6) 40 (40%) 

Severe (7–10) 25 (25%) 

Total 100 (100%) 
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Discussion:  
In patients having laparoscopic cholecystectomy, the 
analgesic effectiveness of ESPB and OS-TAP block 
strategies was examined in this study. In comparison 
to the OS-TAP group, our results showed that the 
ESPB group had substantially reduced postoperative 
pain scores. This is consistent with new research that 
suggests fascial plane blocks that target the 
thoracolumbar nerves disseminate local anaesthetic 
more widely and consistently, leading to better 
analgesia after upper abdomen surgery [13]. The 
findings support the increasing clinical interest in 
ESPB as a dependable, secure, and efficient regional 
method. 
In the last ten years, ESPB has been assessed as a 
postoperative analgesic technique in a number of 
investigations. Previous clinical trials have 
demonstrated that ESPB's paravertebral distribution 
and regulation of both dorsal and ventral rami give 
strong somatic and visceral pain alleviation, which is 
consistent with our findings [14]. TAP blocks, such 
as OS-TAP, on the other hand, typically just affect 
the front abdominal wall and may provide less 
widespread visceral analgesia. This physical 
restriction probably explains why the OS-TAP group 
in our study had somewhat greater pain levels. 
Internal validity is crucial, and our demographic 
analysis showed no discernible variations in the age 
or gender distribution between groups. BMI varied 
considerably between groups, though, and none of 
the OS-TAP individuals fell into the highest BMI 
category. Higher BMI may have an impact on block 
success, needle visibility, and anaesthetic solution 
spread, which may have an impact on the efficacy of 
analgesics, according to prior studies [15]. Despite 
this, ESPB continued to have reduced pain levels in 
almost every BMI category, indicating that the 
method might be less vulnerable to the anatomical 
difficulties brought on by obesity. 
The majority of patients fell into ASA I and II, with 
ASA classification being similar across groups. Pain 
score variations are more likely to be related to block 
method than to underlying patient health because of 
the comparability in baseline clinical status. It has 
been demonstrated that similar ASA profiles reduce 
confounding from systemic comorbidities and 
improve group equivalency in analgesic trials [16]. 

Significant trends were found by stratified analysis. 
ESPB significantly improved analgesia for younger 
patients, especially those between the ages of 22 and 
30, with pain scores that were almost four times 
lower than those of the OS-TAP group. This is in 
line with research showing that younger populations 
respond better to fascial plane blocks because of 
improved tissue compliance and more consistent 
local anaesthetic distribution [17]. Males and females 
experienced comparable advantages, supporting 
ESPB's steady performance across demographic 
divisions. 
The idea that ESPB might offer more consistent 
analgesia throughout a larger therapeutic range is 
also supported by our data. ESPB showed 
comparable or superior analgesic results even in 
subgroups where OS-TAP worked relatively well, 
such as the age range of 30 to 40. This pattern is 
consistent with earlier studies that shown that, when 
compared to TAP-based methods, ESPB provides 
more seamless pain management and lowers early 
postoperative opioid demand [18]. 
The clinical significance of selecting the best block 
technique for laparoscopic cholecystectomy is 
highlighted by the significant variation in pain scores 
between groups. Choosing regional anaesthetic 
techniques that consistently lessen surgical pain is 
crucial as improved recovery pathways become key to 
perioperative care. ESPB may be the ideal method in 
day-case or short-stay surgical settings due to its 
capacity to modify both visceral and somatic 
nociception [19]. 
Overall, our study's data show that, in the majority of 
clinical and demographic categories, ESPB provide 
better analgesia than OS-TAP block. The broader 
dermatomal coverage and paravertebral dispersion of 
ESPB provide a definite benefit in procedures 
involving visceral manipulation, like 
cholecystectomy, even if both methods are still 
useful. These results contribute to the increasing 
amount of data that shows ESPB is an essential part 
of multimodal analgesia for upper abdominal surgery 
[20]. 
 
Limitations 
This study has several limitations. First, it was 
conducted at a single center, which may limit 
generalizability to other populations or institutions 
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with different surgical or anesthetic practices. 
Second, BMI distribution was uneven across groups, 
which may have introduced unmeasured 
confounding in analgesic response. Third, pain 
assessment was limited to early postoperative periods, 
and long-term outcomes such as opioid 
consumption, functional recovery, or patient 
satisfaction were not evaluated. Lastly, block 
performance was carried out by experienced 
anesthesiologists, and results may differ when 
performed by trainees or in low-resource settings. 
 
Conclusion:  
This study demonstrates that patients in both 
treatment groups experienced meaningful 
postoperative pain reduction, with Group B showing 
a comparatively greater decrease across all 
postoperative time points. Age, BMI, and ASA class 
did not significantly alter this pattern, indicating 
consistent analgesic benefits across patient 
subgroups. These findings support the effectiveness 
of the studied technique as a reliable component of 
multimodal postoperative pain management. Further 
large-scale, multi-center trials are needed to validate 
these results and explore long-term outcomes. 
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