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Abstract: Background: Acute appendicitis remains one of the most common 

causes of emergency abdominal surgery worldwide. While both 

laparoscopic appendectomy (LA) and open appendectomy (OA) are 

standard treatments, their comparative outcomes in resource-limited 

settings, such as Bangladesh, require further investigation. Methods: A 

cross-sectional study was conducted on 100 patients diagnosed with acute 

appendicitis. Patients were divided equally into two groups: laparoscopic 

appendectomy (n=50) and open appendectomy (n=50). Data on operative 

duration, post-operative pain (VAS scale), hospital stay, complications, 

recovery time, and patient satisfaction were collected and analyzed using 

SPSS version 26.0. A p-value of <0.05 was considered statistically significant. 

Results: Laparoscopic appendectomy showed significantly better outcomes 

across several parameters. Operative time was shorter in the LA group (p < 

0.001), with 30% of patients completing surgery in under 30 minutes 

compared to 10% in the OA group. Post-operative pain scores were 

significantly lower in the LA group on day 1 (p < 0.001). The LA group had 

a shorter hospital stay, with 60% discharged within one day (p < 0.001). Post-

operative complications, such as wound infections and ileus, were less 

frequent in the LA group (p < 0.001). Additionally, 50% of LA patients 

returned to normal activities within three days, compared to only 10% in the 

OA group (p < 0.001). Patient satisfaction was significantly higher in the LA 

group (p < 0.001). Conclusion: Laparoscopic appendectomy improves pain 

management, recovery, complications, and patient satisfaction over open 

surgery, supporting its use in resource-limited settings. 
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Introduction 
Acute appendicitis remains one of the most 

prevalent causes of emergency abdominal surgery 

worldwide, with a significant impact on global 

healthcare systems. It affects approximately 7% of 

the global population during their lifetime and is 

responsible for a substantial number of emergency 

surgical admissions annually.1 According to the 

Global Burden of Disease Study, the worldwide 

incidence of acute appendicitis increased by 63.55% 

from 1990 to 2019, indicating a rising global trend 

in disease burden.1 Despite advancements in 

surgical techniques and perioperative care, acute 

appendicitis continues to be associated with 

considerable morbidity and, in severe cases, 

mortality, particularly due to complications such as 

perforation, peritonitis, and intra-abdominal 

abscesses.2 Globally, the incidence rate of acute 
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appendicitis is estimated at 228 cases per 100,000 

people, with a mortality rate of 0.43 per 100,000, 

underscoring its significant clinical and public 

health relevance.2 In Bangladesh, acute appendicitis 

constitutes a notable proportion of emergency 

surgical cases, contributing to a substantial 

healthcare burden in both urban and rural settings.3 

Data from various tertiary hospitals in Bangladesh 

highlight that appendicitis predominantly affects 

young adults, with most patients falling within the 

age range of 13 to 30 years. A study conducted at 

Rajshahi Medical College Hospital revealed that 

complications occurred in up to 32% of patients, 

often due to delayed presentation and diagnosis.3 

Factors unique to Bangladesh, such as delayed 

access to healthcare, lack of diagnostic 

infrastructure, and limited surgical expertise, 

further exacerbate the risk of complications like 

perforation, which has been reported in up to 25% 

of cases in certain tertiary care hospitals.4 These 

challenges highlight the pressing need for timely 

intervention and improvements in surgical care 

infrastructure, especially in resource-limited 

settings. The surgical management of acute 

appendicitis primarily involves two standard 

approaches: Laparoscopic Appendicectomy (LA) 

and Open Appendicectomy (OA). Since its 

introduction in 1983, LA has gained widespread 

acceptance as a minimally invasive procedure, 

offering advantages such as reduced postoperative 

pain, shorter hospital stays, faster recovery times, 

and better cosmetic outcomes. 5, 6 In contrast, OA, 

introduced in the late 19th century, remains a 

conventional approach, particularly favored in 

cases of complicated appendicitis or in settings 

where laparoscopic expertise and equipment are 

limited.6 The fundamental procedural difference 

lies in the surgical technique: LA involves small 

incisions and the use of a laparoscope for 

visualization and removal of the appendix, 

whereas OA requires a larger incision through 

which the appendix is directly accessed and 

removed.7 Numerous studies have consistently 

demonstrated that LA is associated with shorter 

postoperative hospital stays, fewer complications 

such as wound infections, and quicker resumption 

of normal activities compared to OA.8, 9 Despite the 

global recognition of LA's clinical advantages, there 

remains a significant gap in the literature regarding 

its application in low- and middle-income countries 

(LMICs) like Bangladesh. Studies conducted in 

LMICs often reveal inconsistent findings, with 

factors such as limited surgical expertise, 

infrastructural challenges, and economic 

constraints playing a critical role in determining 

surgical outcomes.10, 11 A study conducted in 

Dhaka's tertiary hospitals found that although LA 

resulted in fewer complications and shorter 

hospital stays compared to OA, resource 

limitations often necessitated the continued use of 

OA in many public healthcare settings.10 

Additionally, research focusing on pediatric 

populations has shown that LA significantly 

reduces postoperative pain and infection rates in 

children compared to OA, yet similar large-scale 

studies in adult populations within Bangladesh 

remain scarce.11 From a public health and clinical 

perspective, assessing the postoperative outcomes 

of LA versus OA holds significant implications for 

improving patient care, especially in resource-

limited settings. Evaluating outcomes such as 

infection rates, postoperative pain, length of 

hospital stay, and complication rates is essential to 

optimize surgical decision-making and patient 

management strategies.12 Furthermore, the 

economic implications of surgical interventions are 

particularly relevant in LMICs. Studies have 

demonstrated that shorter hospital stays and faster 

recovery associated with LA can reduce healthcare 

costs, benefiting both healthcare systems and 

patients.13 However, despite these potential 

advantages, economic constraints, lack of adequate 

surgical infrastructure, and limited access to 

trained laparoscopic surgeons continue to hinder 

the widespread adoption of LA in many parts of 

Bangladesh.3 The existing literature underscores 

the need for region-specific studies that account for 

the unique socio-economic and infrastructural 

challenges in Bangladesh. Although several studies 

have compared the outcomes of LA and OA 

globally, there remains a lack of comprehensive 

research addressing these outcomes within the 

Bangladeshi healthcare context, especially 

considering local resource constraints and surgical 

expertise disparities.3, 13 Furthermore, most studies 

conducted within Bangladesh have focused on 

pediatric populations or specific patient subgroups, 

leaving a gap in understanding postoperative 

outcomes among the general adult population.14 

Given these considerations, this study aims to 

compare the postoperative outcomes of 

laparoscopic versus open appendicectomy in 
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patients treated at a tertiary care hospital in 

Bangladesh. By employing a cross-sectional study 

design, this research seeks to capture real-world 

data reflecting the diverse range of patient 

experiences and outcomes within the local 

healthcare infrastructure. The findings of this study 

are anticipated to contribute valuable insights into 

optimizing surgical practices in Bangladesh, 

potentially influencing policy decisions and 

improving patient care outcomes in similar 

resource-constrained settings. 

 

Methods 
This cross-sectional study was conducted at 

Department of Hepatobiliary Surgery, Rajshahi 

Medical College, Rajshahi, Bangladesh from 

January, 2023 to December, 2023 to compare post-

operative outcomes between laparoscopic and 

open appendectomy. A total of 100 patients 

diagnosed with acute appendicitis and scheduled 

for surgery were included. Patients were divided 

into two groups: laparoscopic appendectomy 

(n=50) and open appendectomy (n=50). The 

selection of the surgical approach was based on 

surgeon preference, patient condition, and the 

availability of laparoscopic equipment. Pre-

operative demographic data, including age, 

gender, and comorbidities such as hypertension 

and diabetes mellitus, were recorded for all 

participants. All patients underwent surgery under 

general anesthesia.  

 

The operative time was measured from the initial 

skin incision to the final closure. Post-operative 

outcomes were evaluated based on pain scores 

(using the Visual Analog Scale [VAS]), length of 

hospital stay, post-operative complications 

(including wound infection, intra-abdominal 

abscess, and ileus), and time required to return to 

normal activities. Post-operative pain was assessed 

on the first post-operative day using the VAS scale, 

ranging from 0 (no pain) to 10 (worst possible pain). 

The length of hospital stay was recorded in days 

and categorized as ≤1 day, 2–3 days, or ≥4 days. 

Post-operative complications, including wound 

infections, intra-abdominal abscesses, and ileus, 

were documented systematically. Patients were 

followed until their return to normal activities and 

classified based on recovery time: ≤3 days, 4–7 days, 

or >7 days. Additionally, patient satisfaction with 

the surgical procedure was evaluated using a 4-

point Likert scale (highly satisfied, satisfied, 

neutral, and dissatisfied). All collected data were 

analyzed using SPSS version 26.0. Descriptive 

statistics were presented as frequencies and 

percentages for categorical variables, while 

continuous variables were summarized using 

means and standard deviations. Comparisons 

between the two groups were made using the chi-

square test for categorical variables. A p-value of 

<0.05 was considered statistically significant. 

 

Results 
Table 1: Demographic and Baseline 

Characteristics (n=100) 

Characteristic Laparoscopic 

(n=50) 

Open 

(n=50) 

p-

value 

Age Group 

18-30 years 25 (50%) 22 

(44%) 

0.612 

31-45 years 18 (36%) 20 

(40%) 

>45 years 7 (14%) 8 (16%) 

Gender 

Male 28 (56%) 30 

(60%) 

0.685 

Female 22 (44%) 20 

(40%) 

Comorbidities 

Hypertension 5 (10%) 6 (12%) 0.723 

Diabetes 

Mellitus 

4 (8%) 5 (10%) 

No 

Comorbidities 

41 (82%) 39 

(78%) 

 

The demographic and baseline characteristics of the 

study population are presented in Table 1. A total 

of 100 patients were included, with 50 undergoing 

laparoscopic appendectomy and 50 undergoing 

open appendectomy. The age distribution between 

the two groups showed no statistically significant 

difference (p = 0.612). In the laparoscopic group, the 

majority of patients (50%) were aged between 18 

and 30 years, compared to 44% in the open 

appendectomy group. Patients aged 31–45 years 

comprised 36% of the laparoscopic group and 40% 

of the open group, while those older than 45 years 

accounted for 14% and 16% in the laparoscopic and 

open groups, respectively. Gender distribution was 

also similar between the groups, with no 

statistically significant difference (p = 0.685). Males 

represented 56% of the laparoscopic group and 60% 
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of the open appendectomy group, while females 

comprised 44% and 40% in the respective groups. 

Regarding comorbidities, 10% of patients in the 

laparoscopic group and 12% in the open group had 

hypertension, while 8% and 10% of patients, 

respectively, had diabetes mellitus. The majority of 

patients had no comorbidities, with 82% in the 

laparoscopic group and 78% in the open 

appendectomy group. There were no statistically 

significant differences between the two groups 

concerning the presence of comorbidities (p = 

0.723). 

 

Table 2: Distribution of participants by operative 

duration (n=100) 

Operative 

Time 

(Minutes) 

Laparoscopic 

(n=50) 

Open 

(n=50) 

p-value 

<30 min 15 (30%) 5 

(10%) 

<0.001** 

30-60 min 28 (56%) 20 

(40%) 

>60 min 7 (14%) 25 

(50%) 

 

The distribution of participants based on operative 

duration is presented in Table 2. A statistically 

significant difference was observed between the 

laparoscopic and open appendectomy groups (p < 

0.001). In the laparoscopic group, 30% of patients 

had an operative time of less than 30 minutes, 

compared to only 10% in the open appendectomy 

group. The majority of patients undergoing 

laparoscopic surgery (56%) had operative times 

ranging between 30 and 60 minutes, while 40% of 

those in the open group fell into this category. 

Notably, a longer operative duration exceeding 60 

minutes was more frequent in the open 

appendectomy group, with 50% of patients 

compared to only 14% in the laparoscopic group. 

 

Table 3: Post-Operative Pain Score (VAS Scale 0-

10) (n=100) 

Pain Score 

(Day 1) 

Laparoscopic 

(n=50) 

Open 

(n=50) 

p-value 

0-3 (Mild) 20 (40%) 5 

(10%) 

<0.001** 

4-6 

(Moderate) 

25 (50%) 30 

(60%) 

7-10 

(Severe) 

5 (10%) 15 

(30%) 

Table 3 presents the post-operative pain scores on 

day 1, measured using the Visual Analog Scale 

(VAS). A statistically significant difference was 

observed between the laparoscopic and open 

appendectomy groups (p < 0.001). In the 

laparoscopic group, 40% of patients reported mild 

pain (VAS score 0–3) on the first post-operative 

day, compared to only 10% in the open 

appendectomy group. Moderate pain levels (VAS 

score 4–6) were experienced by 50% of patients who 

underwent laparoscopic surgery and 60% of those 

who had open appendectomy. Notably, severe pain 

(VAS score 7–10) was more prevalent among 

patients in the open appendectomy group, affecting 

30% of patients, while only 10% of those who 

underwent laparoscopic surgery experienced 

severe pain. 

 

Table 4: Length of Hospital Stay (n=100) 

Hospital 

Stay 

(Days) 

Laparoscopic 

(n=50) 

Open 

(n=50) 

p-value 

≤1 day 30 (60%) 10 

(20%) 

<0.001** 

2-3 days 15 (30%) 25 

(50%) 

≥4 days 5 (10%) 15 

(30%) 

 

The distribution of participants based on the length 

of hospital stay is presented in Table 4. A 

statistically significant difference was observed 

between the laparoscopic and open appendectomy 

groups (p < 0.001). In the laparoscopic group, 60% 

of patients were discharged within one day, 

compared to only 20% in the open appendectomy 

group. A hospital stays of 2–3 days was reported for 

30% of patients in the laparoscopic group, whereas 

50% of patients in the open group required this 

duration. Furthermore, a longer hospital stays of 4 

days or more was more common among patients 

who underwent open appendectomy (30%) 

compared to those who had laparoscopic surgery 

(10%). 
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Table 5: Post-Operative Complications (n=100) 

Complication Laparoscopi

c (n=50) 

Open 

(n=50

) 

p-

value 

Wound 

Infection 

2 (4%) 10 

(20%) 

0.015* 

Intra-

abdominal 

Abscess 

1 (2%) 3 (6%) 0.612 

Ileus 2 (4%) 7 

(14%) 

0.082 

No 

Complication

s 

45 (90%) 30 

(60%) 

<0.001*

* 

 

 

 
Figure 1: Time to Return to Normal Activities 

(n=100) 

 

The time taken for patients to return to normal 

activities is illustrated in Figure 1. A statistically 

significant difference was observed between the 

laparoscopic and open appendectomy groups (p < 

0.001). In the laparoscopic group, 50% of patients 

resumed normal activities within three days, 

compared to only 10% in the open appendectomy 

group. A return to normal activities within 4–7 days 

was reported in 40% of the laparoscopic group, 

while 50% of patients in the open appendectomy 

group fell into this category. Notably, a longer 

recovery period exceeding seven days was more 

frequent among patients who underwent open 

appendectomy (40%) compared to just 10% in the 

laparoscopic group. 

 

 
Figure 3: Post-Operative Outcomes Comparison 

with Pain Score, Satisfaction, and Time to 

Recovery (Laparoscopic vs Open Surgery) 

 

For post-operative pain scores, a statistically 

significant difference was observed between the 

two groups (p < 0.001). In the laparoscopic group, 

80% of patients reported mild pain (VAS score 0–3) 

on the day of discharge, compared to only 40% in 

the open appendectomy group. Moderate pain 

(VAS score 4–6) was reported by 20% of patients in 

the laparoscopic group, whereas 50% of those who 

underwent open appendectomy experienced 

similar levels of pain. Notably, none of the patients 

in the laparoscopic group reported severe pain 

(VAS score 7–10), while 10% of patients in the open 

appendectomy group did. In terms of overall post-

operative satisfaction, a statistically significant 

difference was also observed (p < 0.001). A higher 

proportion of patients who underwent 

laparoscopic appendectomy reported being highly 

satisfied (70%) compared to only 30% in the open 

appendectomy group. Additionally, 24% of 

patients in the laparoscopic group were satisfied, 

compared to 50% in the open group. A neutral 

response was recorded for 6% of patients in the 

laparoscopic group and 14% in the open group. 

Notably, none of the patients who underwent 

laparoscopic surgery reported dissatisfaction, 

whereas 6% of patients in the open group did. 

 

Discussion 
This study highlights notable differences in post-

operative outcomes between the two surgical 

approaches. In terms of demographic 

characteristics, no statistically significant 

differences were observed between the 

laparoscopic and open appendectomy groups 

concerning age, gender, or comorbidities. This 

aligns with prior research that reported comparable 

baseline characteristics across both groups, thereby 

eliminating demographic variables as confounding 
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factors in surgical outcome comparisons.15, 16 This 

comparability strengthens the validity of our 

outcome comparisons by ensuring that the surgical 

approach, rather than patient-specific demographic 

factors, primarily influenced the observed results. 

Our findings demonstrated that laparoscopic 

appendectomy was associated with a significantly 

shorter operative time compared to open 

appendectomy, with a larger proportion of 

laparoscopic procedures completed in less than 30 

minutes. This observation contrasts with earlier 

studies that reported longer operative times for 

laparoscopic surgery due to the technical 

complexity of the procedure.17, 18 However, recent 

studies suggest that as surgical expertise improves 

and laparoscopic equipment becomes more widely 

available, operative times for laparoscopic 

procedures can decrease substantially .19 This 

efficiency observed in our study highlights the 

growing proficiency in laparoscopic techniques in 

our setting. The assessment of post-operative pain 

revealed that patients who underwent laparoscopic 

appendectomy experienced significantly lower 

pain scores on the first post-operative day 

compared to those who underwent open 

appendectomy.  

 

This aligns with findings from previous research 

that consistently reported lower Visual Analog 

Scale (VAS) scores following laparoscopic surgery 

due to reduced tissue trauma and smaller 

incisions.20, 21 In particular, a larger proportion of 

laparoscopic patients experienced mild pain (VAS 

0–3), whereas a significant percentage of patients in 

the open group reported severe pain (VAS 7–10), 

indicating a marked reduction in post-operative 

discomfort with the minimally invasive approach. 

The length of hospital stay was significantly shorter 

for patients in the laparoscopic group, with 60% 

discharged within one day compared to only 20% 

in the open appendectomy group. These findings 

are consistent with previous studies that have 

demonstrated shorter hospitalization durations 

following laparoscopic surgery due to quicker 

recovery and fewer complications.8, 22 This shorter 

hospital stay can have significant economic 

implications, reducing healthcare costs and 

minimizing the financial burden on both patients 

and healthcare facilities, particularly in resource-

limited settings. The incidence of post-operative 

complications was notably lower in the 

laparoscopic appendectomy group, with fewer 

cases of wound infections and ileus. These results 

align with previous studies reporting that 

laparoscopic surgery is associated with fewer post-

operative complications than open surgery .23, 24 In 

our study, wound infections were significantly 

more frequent in the open appendectomy group, a 

finding supported by prior research emphasizing 

the benefits of minimally invasive surgery in 

reducing the risk of surgical site infections.25 

Although the rates of intra-abdominal abscesses 

and ileus were slightly higher in the open surgery 

group, the differences were not statistically 

significant, consistent with earlier studies 

suggesting that such complications are more 

closely linked to the severity of appendicitis rather 

than the surgical technique. Our findings further 

revealed that patients who underwent laparoscopic 

surgery returned to normal activities significantly 

faster than those who had open surgery. 

Approximately 50% of laparoscopic patients 

resumed normal activities within three days 

compared to only 10% in the open appendectomy 

group. These results are in line with previous 

research that highlighted the quicker recovery 

associated with laparoscopic surgery, emphasizing 

the benefits of minimally invasive techniques in 

reducing the physical and economic impact of post-

operative recovery.26 post-operative pain on the 

day of discharge was significantly lower in the 

laparoscopic group, with 80% of patients reporting 

mild pain compared to 40% in the open group. 

These findings are supported by studies that 

reported consistently lower discharge-day pain 

scores among laparoscopic appendectomy patients, 

reaffirming the role of laparoscopic surgery in 

enhancing patient comfort during early recovery.20, 

27 In terms of patient satisfaction, laparoscopic 

surgery outperformed open appendectomy 

significantly.  

 

Our findings showed that 70% of laparoscopic 

patients were highly satisfied with their outcomes, 

compared to 30% in the open group. This result is 

consistent with previous studies that have 

demonstrated higher satisfaction levels among 

patients undergoing laparoscopic surgery due to 

faster recovery times, reduced post-operative 

discomfort, and better cosmetic outcomes.28-38 

Additionally, the absence of dissatisfaction in the 

laparoscopic group, compared to 6% in the open 
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group, further underscores the positive patient 

experience associated with minimally invasive 

procedures. In conclusion, the findings from this 

study reaffirm the clinical and patient-centered 

advantages of laparoscopic appendectomy over 

open appendectomy. These advantages are 

reflected in shorter operative times, reduced post-

operative pain, shorter hospital stays, fewer 

complications, quicker return to normal activities, 

and higher patient satisfaction. 

 

Conclusion 
This study provides substantial evidence 

supporting the clinical superiority of laparoscopic 

appendectomy (LA) over open appendectomy 

(OA) in managing acute appendicitis. Our findings 

demonstrate that laparoscopic surgery offers 

significant advantages, including shorter operative 

time, reduced post-operative pain, shorter hospital 

stays, fewer complications, quicker return to 

normal activities, and higher patient satisfaction. 

These results are consistent with existing literature, 

further validating the efficacy and patient-centered 

benefits of laparoscopic surgery. In the context of 

Bangladesh, where healthcare resources are often 

limited, the adoption of laparoscopic 

appendectomy could significantly improve 

surgical outcomes, reduce hospitalization costs, 

and enhance overall patient recovery. Despite 

certain infrastructural and economic challenges 

that may limit access to laparoscopic facilities in 

some settings; this study highlights the importance 

of investing in minimally invasive surgical 

techniques to optimize patient care and outcomes. 

Future research should focus on larger, multi-

center studies to validate these findings and 

explore the scalability of laparoscopic surgery in 

diverse healthcare environments, particularly in 

resource-constrained settings. 
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