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Abstract 

Background: Acute appendicitis remains the most common surgical emergency, with 

appendectomy being one of the most frequently performed surgical procedures worldwide. While 

open appendectomy has been the traditional gold standard, laparoscopic appendectomy has emerged 

as a viable alternative with potential advantages in terms of reduced morbidity and faster recovery. 

This study aimed to compare clinical outcomes, complications, and cost-effectiveness between 

laparoscopic and open appendectomy techniques in patients with acute appendicitis. 

Methods: A prospective comparative study was conducted at NIMS, Jaipur, from January 2011 to 

December 2011. A total of 240 patients with acute appendicitis were enrolled, with 120 patients in 

each group (laparoscopic and open appendectomy). Data collection included demographic 

characteristics, operative parameters, postoperative pain scores using visual analog scale, recovery 

metrics, complications, and cost analysis. Statistical analysis was performed using SPSS version 

20.0, with significance set at p<0.05. 

Results: Laparoscopic appendectomy demonstrated significantly longer operative time (52.6±18.4 

vs 38.2±12.7 minutes, p<0.001) but superior outcomes in multiple domains. Postoperative pain 

scores were consistently lower at all time points (VAS at 6 hours: 4.2±1.8 vs 6.8±2.1, p<0.001). 

Hospital stay was significantly shorter (1.8±0.9 vs 3.2±1.4 days, p<0.001), with faster return to 

normal activities (8.4±3.6 vs 14.7±5.8 days, p<0.001). Overall complication rates were lower in the 

laparoscopic group (10.0% vs 23.3%, p=0.006), particularly wound infections (2.5% vs 15.0%, 

p<0.001). Patient satisfaction scores were significantly higher across all measured domains. 

Conclusions: Laparoscopic appendectomy offers significant advantages over open appendectomy 

including reduced postoperative pain, shorter hospital stays, lower complication rates, and higher 

patient satisfaction, supporting its adoption as the preferred surgical approach for acute appendicitis 

in appropriately selected patients. 

 

Keywords: laparoscopic appendectomy, open appendectomy, acute appendicitis, minimally 
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Introduction 

Acute appendicitis represents one of the most common surgical emergencies worldwide, affecting 

approximately 7% of the population during their lifetime and accounting for over 300,000 

appendectomies performed annually in the United States alone. The condition predominantly affects 

individuals between the ages of 10 and 30 years, with a slight male predominance, though it can 

occur across all age groups (Addiss et al., 1990). The clinical presentation of acute appendicitis 

ranges from classic symptoms of periumbilical pain migrating to the right iliac fossa, accompanied 

by nausea, vomiting, and fever, to atypical presentations that can challenge even experienced 

clinicians (Flum & Koepsell, 2002). 

The surgical management of acute appendicitis has undergone significant evolution since its first 

description by Reginald Fitz in 1886 and the subsequent performance of the first successful 

appendectomy by Charles McBurney in 1889. For over a century, open appendectomy remained the 

gold standard treatment, with the McBurney incision becoming the traditional approach for 

accessing the appendix. However, the advent of minimally invasive surgery in the late 20th century 

introduced laparoscopic appendectomy as a viable alternative, fundamentally challenging 

established surgical practices (Semm, 1983). 

Laparoscopic appendectomy was first performed by Kurt Semm in 1981, marking the beginning of a 

new era in appendiceal surgery. The technique gained widespread acceptance following 

technological advances in laparoscopic instrumentation and improved surgeon expertise in 

minimally invasive techniques. The procedure typically involves three small incisions for trocar 

placement, allowing visualization of the appendix through a laparoscope and removal using 

specialized laparoscopic instruments. This approach contrasts significantly with the traditional open 

technique, which requires a larger incision and direct visualization of the operative field (Sauerland 

et al., 2004). 

The theoretical advantages of laparoscopic appendectomy include reduced postoperative pain, 

shorter hospital stays, faster return to normal activities, improved cosmetic outcomes, and decreased 

risk of wound infections. Additionally, the laparoscopic approach offers superior visualization of the 

entire abdominal cavity, enabling identification of alternative diagnoses and treatment of concurrent 

pathology when present. The magnified view provided by laparoscopy can be particularly beneficial 

in cases of complicated appendicitis or when anatomical variants are encountered (Garbutt et al., 

1999). 

However, the adoption of laparoscopic appendectomy has not been universal, with ongoing debate 

regarding its superiority over the conventional open approach. Critics have raised concerns about 

increased operative time, higher equipment costs, potential for serious complications such as bowel 

injury during trocar insertion, and the learning curve associated with laparoscopic techniques. 

Furthermore, questions have been raised about the cost-effectiveness of laparoscopic appendectomy, 

particularly in resource-limited settings where economic considerations play a crucial role in 

surgical decision-making (Hellberg et al., 1999). 

The comparison between laparoscopic and open appendectomy has been the subject of numerous 

studies, with varying conclusions regarding the optimal approach. Several randomized controlled 

trials have demonstrated advantages for laparoscopic appendectomy in terms of reduced 

postoperative pain, shorter hospital stays, and faster recovery times. However, other studies have 

shown no significant differences in major outcomes, leading to continued controversy in the surgical 

community (Kapischke et al., 2006). 

Patient selection criteria for laparoscopic versus open appendectomy remain a topic of considerable 

debate. Factors such as patient age, body mass index, presence of complications, surgeon 

experience, and institutional resources all influence the choice of surgical approach. Some surgeons 

advocate for laparoscopic appendectomy in young females to rule out gynecological pathology, 

while others recommend the open approach for complicated cases or in patients with extensive 

previous abdominal surgery (Guller et al., 2004). 

The economic implications of surgical approach selection extend beyond immediate perioperative 

costs to include long-term considerations such as time off work, productivity loss, and quality of life 
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measures. While laparoscopic appendectomy may incur higher immediate costs due to equipment 

and potentially longer operative times, these may be offset by reduced hospital stays, faster 

recovery, and earlier return to normal activities. However, the economic analysis becomes more 

complex when considering the learning curve associated with laparoscopic techniques and the initial 

investment in equipment and training (Wei et al., 2010). 

Complications associated with both surgical approaches include wound infections, intra-abdominal 

abscesses, bowel obstruction, and inadvertent organ injury. The incidence and severity of these 

complications may vary between techniques, with some studies suggesting lower wound infection 

rates with laparoscopic appendectomy due to smaller incisions and reduced tissue manipulation. 

However, the risk of trocar-related injuries and potential for missed pathology during laparoscopic 

procedures must also be considered (Jaschinski et al., 2010). 

The Indian healthcare context presents unique challenges and considerations for appendectomy 

technique selection. With a large population, varying levels of healthcare infrastructure, and diverse 

socioeconomic conditions, the choice between laparoscopic and open appendectomy must consider 

factors such as equipment availability, surgeon training, cost implications, and patient expectations. 

Several Indian studies have contributed to the global literature on appendectomy techniques, 

providing valuable insights into outcomes in the Indian population (Katkhouda et al., 2005). 

Training and credentialing requirements for laparoscopic appendectomy have evolved significantly, 

with surgical residency programs increasingly incorporating minimally invasive techniques into 

their curricula. The learning curve for laparoscopic appendectomy is generally considered shorter 

than for more complex laparoscopic procedures, making it an ideal training case for residents 

learning minimally invasive techniques. However, adequate supervision and structured training 

programs remain essential for safe implementation (Croce et al., 2001). 

Quality of life considerations following appendectomy have gained increasing attention, with 

patients and healthcare providers recognizing the importance of functional outcomes beyond 

traditional surgical metrics. Factors such as postoperative pain, time to return to work, cosmetic 

satisfaction, and long-term abdominal wall function all contribute to overall patient satisfaction and 

quality of life. These patient-reported outcome measures are increasingly being incorporated into 

comparative studies of surgical techniques (McCahill et al., 2006). 

The evolution of surgical techniques and technology continues to influence appendectomy practices, 

with developments such as single-incision laparoscopic surgery (SILS), natural orifice transluminal 

endoscopic surgery (NOTES), and robotic-assisted procedures representing the frontier of 

minimally invasive appendectomy. While these newer techniques are still under investigation, they 

highlight the ongoing quest for optimal surgical approaches that minimize patient morbidity while 

maintaining surgical efficacy (St. Peter et al., 2011). 

The aim of the study is to compare the clinical outcomes, complications, operative parameters, and 

cost-effectiveness between laparoscopic and open appendectomy techniques in patients with acute 

appendicitis at a tertiary care center. 

 

Methodology 

Study Design 

A prospective comparative study  

Study Setting 

The study was conducted at the Department of General Surgery, NIMS, Jaipur, India.  

Study Duration 

The study was conducted over a period of 12 months from January 2011 to December 2011.  

 

Sampling and Sample Size 

A convenience sampling method was employed to recruit consecutive patients presenting with acute 

appendicitis who met the inclusion criteria during the study period. Sample size calculation was 

performed using the formula for comparing two proportions: n = 2[(Zα/2 + Zβ)²] × [p1(1-p1) + 

p2(1-p2)] / (p1-p2)², where p1 and p2 represented expected complication rates in laparoscopic and 
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open groups respectively, based on previous literature showing complication rates of approximately 

15% for open and 8% for laparoscopic appendectomy. With α = 0.05, β = 0.20 (power = 80%), and 

accounting for 10% dropout rate, the calculated sample size was 120 patients per group, totaling 240 

patients. The final sample comprised all eligible patients who underwent appendectomy during the 

study period, with group allocation based on surgical approach performed. 

 

Inclusion and Exclusion Criteria 

Inclusion criteria encompassed patients aged 12 years and above presenting with clinical diagnosis 

of acute appendicitis confirmed by clinical examination, laboratory investigations including elevated 

white blood cell count, and imaging studies such as ultrasonography or computed tomography when 

indicated, patients providing informed consent for participation in the study, and patients fit for 

general anesthesia as assessed by anesthesiologist evaluation. Exclusion criteria included patients 

with perforated appendicitis with generalized peritonitis, patients with appendicular mass or abscess 

requiring initial conservative management, patients with significant comorbidities contraindicating 

laparoscopic surgery such as severe cardiac or respiratory disease, patients with previous extensive 

abdominal surgery creating contraindications for laparoscopic approach, pregnant patients where 

laparoscopic surgery might pose additional risks, patients requiring conversion from laparoscopic to 

open procedure due to technical difficulties or complications, and patients unwilling to provide 

informed consent or participate in follow-up evaluations. 

 

Data Collection Tools and Techniques 

A structured data collection proforma was developed to capture comprehensive information 

including demographic details such as age, gender, body mass index, and relevant medical history, 

clinical presentation parameters including duration of symptoms, pain characteristics, physical 

examination findings, and vital signs, laboratory investigations including complete blood count, C-

reactive protein levels, and urinalysis, imaging findings from ultrasonography or computed 

tomography when performed, operative details including surgical approach, operative time 

measured from skin incision to skin closure, intraoperative findings such as appendix condition and 

presence of complications, conversion rate from laparoscopic to open procedure when applicable, 

and surgeon experience level. Postoperative data collection included pain assessment using visual 

analog scale at 6, 12, 24, and 48 hours postoperatively, analgesic requirements documented as 

morphine equivalent doses, time to oral feeding, length of hospital stay, wound characteristics and 

healing, complications such as wound infection, intra-abdominal abscess etc using standardized 

questionnaires. 

 

Data Management and Statistical Analysis 

All collected data were entered into a computerized database using Microsoft Excel software and 

subsequently analyzed using Statistical Package for Social Sciences (SPSS) version 20.0. Data 

validation and cleaning procedures were implemented to ensure accuracy and completeness of the 

dataset. Descriptive statistics were calculated for all variables, with continuous variables presented 

as mean ± standard deviation or median with interquartile range depending on data distribution, 

while categorical variables were presented as frequencies and percentages. Normality of continuous 

variables was assessed using Kolmogorov-Smirnov test. For comparative analysis between 

laparoscopic and open appendectomy groups, Student's t-test was used for normally distributed 

continuous variables, Mann-Whitney U test for non-normally distributed continuous variables, and 

Chi-square test or Fisher's exact test for categorical variables as appropriate. Multivariate analysis 

was performed using logistic regression to identify independent predictors of complications and 

outcomes while controlling for confounding variables such as age, gender, body mass index, and 

disease severity. Statistical significance was set at p-value less than 0.05 for all analyses, and 95% 

confidence intervals were calculated for relevant outcome measures. 
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Ethical Considerations 

The study protocol was submitted to and approved by the Institutional Ethics Committee of NIMS, 

Jaipur prior to commencement of patient recruitment (Ethics Committee approval number: 

RMC/IEC/2010/147). The study was conducted in accordance with the Declaration of Helsinki 

principles for medical research involving human subjects and followed Good Clinical Practice 

guidelines. Informed consent was obtained from all participants or their legal guardians in case of 

minors, after explaining the study objectives, procedures, potential risks and benefits, and voluntary 

nature of participation. Participants were assured of confidentiality and their right to withdraw from 

the study at any time without affecting their medical care.  

 

Results: 

Table 1: Demographic and Clinical Characteristics of Study Participants 

Characteristics 
Laparoscopic Group 

(n=120) 

Open Group 

(n=120) 
Total (N=240) p-value 

Age (years)     

Mean ± SD 28.4 ± 12.6 32.1 ± 15.2 30.3 ± 14.1 0.028* 

Median (IQR) 26 (19-35) 30 (22-42) 28 (20-38)  

Gender, n (%)    0.156 

Male 68 (56.7) 76 (63.3) 144 (60.0)  

Female 52 (43.3) 44 (36.7) 96 (40.0)  

BMI (kg/m²) 22.8 ± 3.4 23.2 ± 3.8 23.0 ± 3.6 0.372 

Duration of symptoms (hours)    0.089 

<24 hours 78 (65.0) 69 (57.5) 147 (61.3)  

24-48 hours 32 (26.7) 35 (29.2) 67 (27.9)  

>48 hours 10 (8.3) 16 (13.3) 26 (10.8)  

White Blood Cell Count (×10³/μL) 11.8 ± 3.2 12.4 ± 3.8 12.1 ± 3.5 0.183 

Temperature (°F) 100.2 ± 1.4 100.6 ± 1.6 100.4 ± 1.5 0.024* 

*Student's t-test; Chi-square test for categorical variables; *p<0.05 

 

Table 2: Operative Parameters and Intraoperative Findings 

Parameters 
Laparoscopic Group 

(n=120) 

Open Group 

(n=120) 
p-value 

Operative Time (minutes)    

Mean ± SD 52.6 ± 18.4 38.2 ± 12.7 <0.001* 

Median (IQR) 48 (42-60) 35 (30-45)  

Surgeon Experience, n (%)   0.234 

Resident 42 (35.0) 48 (40.0)  

Senior Resident 38 (31.7) 34 (28.3)  

Consultant 40 (33.3) 38 (31.7)  

Appendix Condition, n (%)   0.428 

Simple/Catarrhal 76 (63.3) 71 (59.2)  

Suppurative 32 (26.7) 36 (30.0)  

Gangrenous 12 (10.0) 13 (10.8)  

Intraoperative Complications, n (%) 8 (6.7) 5 (4.2) 0.385 



Comparative Study Between Laparoscopic Vs Open Appendectomy in Acute Appendicitis 

 

Vol. 19 No. 01 (2012): JPTCP (107-117)                                                                               Page | 112 

Parameters 
Laparoscopic Group 

(n=120) 

Open Group 

(n=120) 
p-value 

Conversion to Open, n (%) 6 (5.0) - - 

Additional Pathology Identified, n (%) 14 (11.7) 3 (2.5) 0.003* 

*Student's t-test for continuous variables; Chi-square test or Fisher's exact test for categorical 

variables; *p<0.05 

 

Table 3: Postoperative Pain Assessment and Analgesic Requirements 

Pain Parameters 
Laparoscopic Group 

(n=120) 

Open Group 

(n=120) 
p-value 

VAS Pain Scores (0-10)    

6 hours post-op 4.2 ± 1.8 6.8 ± 2.1 <0.001* 

12 hours post-op 3.6 ± 1.5 5.9 ± 1.9 <0.001* 

24 hours post-op 2.8 ± 1.2 4.7 ± 1.6 <0.001* 

48 hours post-op 1.9 ± 0.9 3.2 ± 1.4 <0.001* 

Morphine Equivalent Dose (mg)    

First 24 hours 12.4 ± 6.8 22.6 ± 9.4 <0.001* 

Total hospital stay 18.7 ± 8.9 34.2 ± 12.6 <0.001* 

Time to First Analgesic (hours) 6.8 ± 2.4 3.2 ± 1.6 <0.001* 

Patients requiring rescue analgesia, n (%) 28 (23.3) 67 (55.8) <0.001* 

*Student's t-test; *p<0.05 

 

Table 4: Recovery Parameters and Hospital Stay 

Recovery Measures 
Laparoscopic Group 

(n=120) 

Open Group 

(n=120) 
p-value 

Time to Oral Feeding (hours)    

Mean ± SD 8.4 ± 3.2 14.6 ± 5.8 <0.001* 

Median (IQR) 8 (6-10) 12 (10-18)  

Time to Ambulation (hours)    

Mean ± SD 12.6 ± 4.8 18.9 ± 7.2 <0.001* 

Median (IQR) 12 (8-16) 18 (14-24)  

Length of Hospital Stay (days)    

Mean ± SD 1.8 ± 0.9 3.2 ± 1.4 <0.001* 

Median (IQR) 2 (1-2) 3 (2-4)  

Return to Normal Activities (days)    

Mean ± SD 8.4 ± 3.6 14.7 ± 5.8 <0.001* 

Median (IQR) 7 (6-10) 14 (10-18)  

Return to Work (days) 12.6 ± 4.8 21.4 ± 7.9 <0.001* 

*Student's t-test; *p<0.05 

 

  



Comparative Study Between Laparoscopic Vs Open Appendectomy in Acute Appendicitis 

 

Vol. 19 No. 01 (2012): JPTCP (107-117)                                                                               Page | 113 

Table 5: Complications and Adverse Events 

Complications 
Laparoscopic Group 

(n=120) 

Open Group 

(n=120) 
p-value 

Relative Risk 

(95% CI) 

Overall Complications, n (%) 12 (10.0) 28 (23.3) 0.006* 0.43 (0.23-0.80) 

Wound Infection, n (%) 3 (2.5) 18 (15.0) <0.001* 0.17 (0.05-0.55) 

Intra-abdominal Abscess, n (%) 4 (3.3) 3 (2.5) 0.702 1.33 (0.31-5.78) 

Ileus, n (%) 2 (1.7) 8 (6.7) 0.054 0.25 (0.05-1.17) 

Pneumonia, n (%) 1 (0.8) 4 (3.3) 0.371 0.25 (0.03-2.18) 

Deep Vein Thrombosis, n (%) 0 (0.0) 2 (1.7) 0.498 - 

Readmission within 30 days, n 

(%) 
6 (5.0) 12 (10.0) 0.131 0.50 (0.19-1.30) 

Reoperation, n (%) 2 (1.7) 4 (3.3) 0.683 0.50 (0.09-2.67) 

*Chi-square test or Fisher's exact test; *p<0.05 

 

Table 6: Cost Analysis and Patient Satisfaction 

Parameters 
Laparoscopic 

Group (n=120) 

Open Group 

(n=120) 
p-value 

Direct Hospital Costs (INR)    

Operative costs 28,450 ± 4,680 18,320 ± 3,240 <0.001* 

Hospital stay costs 14,280 ± 6,420 25,680 ± 8,940 <0.001* 

Total direct costs 42,730 ± 8,920 44,000 ± 9,860 0.294 

Indirect Costs (INR)    

Lost productivity 15,840 ± 5,760 26,880 ± 9,480 <0.001* 

Patient Satisfaction Score (1-10)    

Overall satisfaction 8.6 ± 1.2 7.4 ± 1.6 <0.001* 

Pain management 8.2 ± 1.4 6.8 ± 1.8 <0.001* 

Cosmetic outcome 9.1 ± 0.8 6.9 ± 1.4 <0.001* 

Recovery experience 8.7 ± 1.1 7.1 ± 1.5 <0.001* 

Would recommend procedure, n (%) 112 (93.3) 89 (74.2) <0.001* 

*Student's t-test for continuous variables; Chi-square test for categorical variables; *p<0.05 

 

Discussion 

The demographic analysis revealed significant differences between the two surgical groups, with the 

laparoscopic group being younger (28.4 ± 12.6 years) compared to the open appendectomy group 

(32.1 ± 15.2 years, p=0.028). This finding aligns with previous studies suggesting that younger 

patients are more likely to receive laparoscopic procedures due to surgeon preference and patient 

factors. Pittman-Waller et al. (2000) reported similar age distributions in their comparative study, 

noting that younger patients often have better outcomes with minimally invasive techniques. The 

gender distribution showed no significant difference between groups, consistent with the 

epidemiological pattern of acute appendicitis affecting both genders equally, though our study 

showed a slight male predominance (60%) which corresponds to established literature (Buckius et 

al., 2010). 

The duration of symptoms showed no significant difference between groups, indicating that patient 

selection was not biased by disease severity or presentation timing. However, the slightly higher 

temperature in the open group (100.6°F vs 100.2°F, p=0.024) may suggest that patients with more 
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severe inflammatory responses were more likely to receive open procedures, possibly reflecting 

surgeon concern about laparoscopic visualization in cases with increased inflammation (Ortega et 

al., 1995). 

The operative time demonstrated a significant difference, with laparoscopic procedures taking 

longer (52.6 ± 18.4 minutes) compared to open appendectomy (38.2 ± 12.7 minutes, p<0.001). This 

finding is consistent with multiple previous studies and reflects the additional time required for 

trocar placement, insufflation, and laparoscopic dissection techniques. Hansen et al. (1996) reported 

similar time differences in their randomized trial, attributing the increased duration to the learning 

curve associated with laparoscopic techniques and the inherent complexity of minimally invasive 

procedures. 

The conversion rate of 5.0% in our laparoscopic group falls within the acceptable range reported in 

literature, with most studies citing conversion rates between 2-15% depending on surgeon 

experience and case complexity. Moberg et al. (2005) reported conversion rates of 7.3% in their 

multicenter trial, emphasizing that conversion should not be considered a complication but rather 

appropriate surgical judgment when patient safety is at risk. 

A particularly notable finding was the significantly higher rate of additional pathology identification 

in the laparoscopic group (11.7% vs 2.5%, p=0.003). This advantage of laparoscopic appendectomy 

has been consistently reported in literature, with the superior visualization and ability to inspect the 

entire abdomen leading to diagnosis of conditions such as ovarian cysts, pelvic inflammatory 

disease, and other intra-abdominal pathology that might be missed during open procedures (Tate et 

al., 1993). 

The pain assessment revealed substantial advantages for laparoscopic appendectomy across all time 

points measured. Visual analog scale scores were consistently lower in the laparoscopic group, with 

the most pronounced difference at 6 hours postoperatively (4.2 vs 6.8, p<0.001). This finding 

corresponds with the work of Frazee et al. (1994), who demonstrated that smaller incisions and 

reduced tissue trauma associated with laparoscopic procedures result in significantly less 

postoperative pain. 

The analgesic requirements showed dramatic differences, with the laparoscopic group requiring less 

than half the morphine equivalent dose during the first 24 hours (12.4 mg vs 22.6 mg, p<0.001). 

This reduction in narcotic requirements not only improves patient comfort but also reduces the risk 

of opioid-related side effects such as respiratory depression, nausea, and delayed gastric emptying. 

Mutter et al. (1996) reported similar findings in their prospective study, noting that reduced 

analgesic requirements contributed to faster recovery and earlier hospital discharge. 

The recovery parameters demonstrated consistent advantages for the laparoscopic approach across 

multiple measures. Time to oral feeding was significantly shorter in the laparoscopic group (8.4 vs 

14.6 hours, p<0.001), reflecting reduced postoperative ileus and faster return of normal 

gastrointestinal function. This finding is supported by the work of McAnena et al. (1992), who 

attributed faster recovery to reduced bowel manipulation during laparoscopic procedures. 

Hospital length of stay showed a remarkable difference, with laparoscopic patients staying nearly 

half as long (1.8 vs 3.2 days, p<0.001). This reduction has significant implications for healthcare 

resource utilization and patient satisfaction. Pier et al. (1991) reported similar reductions in hospital 

stay, emphasizing the economic benefits of shorter hospitalizations in addition to improved patient 

outcomes. 

The return to normal activities and work showed substantial improvements in the laparoscopic 

group, with patients returning to normal activities in 8.4 days compared to 14.7 days for open 

appendectomy (p<0.001). This finding has important socioeconomic implications, particularly for 

working individuals and families dependent on patient productivity. Attwood et al. (1992) 

demonstrated similar benefits, noting that the faster recovery translated to reduced indirect costs and 

improved quality of life measures. 

The overall complication rate was significantly lower in the laparoscopic group (10.0% vs 23.3%, 

p=0.006), with a relative risk of 0.43, indicating a 57% reduction in complication risk. This finding 
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contradicts early concerns about increased complications with laparoscopic procedures and supports 

the safety profile of minimally invasive appendectomy when performed by experienced surgeons. 

Wound infections showed the most dramatic difference (2.5% vs 15.0%, p<0.001), with a relative 

risk of 0.17, representing an 83% reduction in wound infection risk. This substantial reduction can 

be attributed to smaller incisions, reduced tissue exposure, and decreased bacterial contamination 

during laparoscopic procedures. Chung et al. (1999) reported similar infection rates, emphasizing 

that the reduced wound infection risk alone justifies the laparoscopic approach in many cases. 

Intra-abdominal abscess rates showed no significant difference between groups, suggesting that 

when proper technique is employed, laparoscopic appendectomy does not increase the risk of 

retained infected material or inadequate irrigation. This finding addresses historical concerns about 

the safety of laparoscopic appendectomy in complicated cases (Tang et al., 2001). 

The cost analysis revealed interesting patterns, with higher operative costs for laparoscopic 

procedures (INR 28,450 vs 18,320, p<0.001) offset by reduced hospital stay costs and significantly 

lower indirect costs related to lost productivity. The total direct costs showed no significant 

difference, indicating that the higher operative costs are balanced by savings in other areas. This 

finding supports the cost-effectiveness of laparoscopic appendectomy when all economic factors are 

considered. 

Patient satisfaction scores were consistently higher across all measured domains in the laparoscopic 

group, with overall satisfaction scoring 8.6 vs 7.4 (p<0.001). The most pronounced difference was 

in cosmetic outcomes (9.1 vs 6.9, p<0.001), reflecting patient appreciation for smaller scars and 

better aesthetic results. Little et al. (2002) reported similar satisfaction patterns, emphasizing that 

patient-reported outcomes are increasingly important in surgical decision-making. 

The overwhelming majority of laparoscopic patients (93.3%) indicated they would recommend the 

procedure compared to 74.2% of open appendectomy patients (p<0.001). This finding reflects the 

cumulative effect of improved pain control, faster recovery, better cosmetic results, and overall 

satisfaction with the laparoscopic approach. 

 

Conclusion 

This comprehensive comparative study demonstrates significant advantages of laparoscopic 

appendectomy over the traditional open approach across multiple clinical domains. Despite longer 

operative times and higher equipment costs, laparoscopic appendectomy consistently showed 

superior outcomes including reduced postoperative pain, faster recovery, shorter hospital stays, 

lower complication rates, and higher patient satisfaction scores. The most striking benefits were 

observed in wound infection rates, analgesic requirements, and return to normal activities. The 

ability to identify additional intra-abdominal pathology represents an important diagnostic 

advantage of the laparoscopic approach. While the initial operative costs were higher, the overall 

economic impact favored laparoscopic appendectomy when considering reduced hospital stays and 

lost productivity. These findings strongly support laparoscopic appendectomy as the preferred 

surgical approach for acute appendicitis in appropriately selected patients at centers with adequate 

laparoscopic expertise and resources. 

 

Recommendations 

Healthcare institutions should prioritize development of laparoscopic appendectomy programs 

including surgeon training, equipment acquisition, and standardized protocols to optimize patient 

outcomes. Surgical training programs must incorporate comprehensive laparoscopic skills 

development to ensure competency in minimally invasive techniques among residents and 

practicing surgeons. Patient counseling should emphasize the benefits of laparoscopic 

appendectomy while discussing realistic expectations regarding operative time and costs. Quality 

improvement initiatives should focus on reducing conversion rates through enhanced surgeon 

training and appropriate case selection criteria.  
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