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Abstract  Original Research Article 
 

Introduction: Appendicitis is a prevalent acute surgical condition, with a lifetime risk of 7%-8%. While it typically 

begins with luminal obstruction, complicated appendicitis involves bacterial overgrowth, tissue necrosis, and potential 

perforation, leading to significant morbidity. Aim of the Study: This study aimed to comprehensively review the 

outcomes associated with various surgical techniques in managing complicated appendicitis. Methods: This prospective 

observational study was conducted from August 1, 2023, to July 31, 2024, at various hospitals in Cumilla, Bangladesh. 

A total of 80 patients with confirmed complicated appendicitis were included. Data were collected on demographic 

characteristics, preoperative symptoms, imaging findings, surgical techniques used, and postoperative outcomes. 

Surgical techniques compared included open appendectomy, laparoscopic appendectomy, interval appendectomy, and 

primary peritoneal drainage. Key outcomes analyzed were complication rates, length of hospital stay, postoperative pain 

(measured by Visual Analog Scale), wound infection rates, and surgical success rates. Results: Primary peritoneal 

drainage had the highest complication rate (27.3%) and longest hospital stay (10.5 ± 4.3 days). Interval appendectomy 

showed the lowest complication rate (6.7%) and shortest hospital stay (4.3 ± 1.7 days). Postoperative pain was lowest 

in the interval appendectomy group (3.6 ± 0.8), and wound infection rates were highest in primary peritoneal drainage 

(18.2%). Surgical success rates were highest for interval appendectomy (93.3%) and laparoscopic appendectomy 

(92.3%). Conclusion: Interval appendectomy and laparoscopic appendectomy are associated with better outcomes in 

terms of lower complication rates, shorter hospital stays, and reduced postoperative pain compared to open 

appendectomy and primary peritoneal drainage. 

Keywords: Complicated Appendicitis, Laparoscopic Appendectomy, Interval Appendectomy, Primary Peritoneal 

Drainage, Open Appendectomy. 
Copyright © 2024 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
Complicated appendicitis, which encompasses 

appendicitis cases presenting with perforation, gangrene, 

abscess formation, or diffuse peritonitis, represents a 

significant challenge in surgical practice. Unlike 

uncomplicated appendicitis, which typically responds 

well to prompt surgical intervention, complicated 

appendicitis requires more nuanced management due to 

the increased risk of postoperative complications, 

prolonged recovery times, and higher rates of morbidity 

and mortality. The complexity of these cases demands 

careful consideration of various surgical techniques to 

optimize outcomes and minimize complications. This 

study seeks to review and compare the efficacy and 

safety of different surgical techniques employed in the 

management of complicated appendicitis. 

 

 

Appendicitis is one of the most common acute 

surgical conditions, with a lifetime risk of approximately 

7%-8% in the general population [1]. While the 

pathophysiology of appendicitis begins with luminal 

obstruction, the progression to complicated appendicitis 

involves bacterial overgrowth, tissue necrosis, and 

potential perforation [2]. This progression not only 

increases the clinical severity but also complicates the 

choice of surgical management. Traditionally, open 

appendectomy has been the standard approach, 

particularly in cases of complicated appendicitis, due to 

its direct access to the affected area and the ability to 

thoroughly irrigate and drain the peritoneal cavity [3]. 

However, advances in minimally invasive surgery have 

introduced laparoscopic techniques, which offer the 

potential for reduced postoperative pain, shorter hospital 

stays, and quicker recovery times [4]. These benefits 

have led to an increased interest in the role of 

laparoscopy, even in complicated cases. 

Surgery 
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Laparoscopic appendectomy has gained 

popularity over the past few decades, demonstrating 

equivalent efficacy to open appendectomy in 

uncomplicated cases and showing promise in more 

complex scenarios [5]. Studies have indicated that 

laparoscopic surgery may reduce the risk of wound 

infections and postoperative ileus while offering better 

cosmetic outcomes [6]. However, the application of 

laparoscopic techniques in complicated appendicitis is 

debated, with concerns about the adequacy of peritoneal 

lavage, the potential for incomplete removal of infected 

material, and the risk of spreading infection [7]. Despite 

these concerns, emerging evidence suggests that with 

experienced surgeons and appropriate patient selection, 

laparoscopic appendectomy can be a safe and effective 

option for complicated appendicitis [8]. 

 

Another surgical approach in the management 

of complicated appendicitis is interval appendectomy. 

This technique involves initial conservative management 

with antibiotics and percutaneous drainage if necessary, 

followed by delayed appendectomy after the resolution 

of acute inflammation [9]. Interval appendectomy is 

particularly useful in cases of appendiceal abscess or 

phlegmon, where immediate surgery may be associated 

with higher risks [10]. This approach aims to avoid the 

technical difficulties and increased complication rates 

associated with operating in an inflamed field [11]. 

However, the optimal timing and patient selection 

criteria for interval appendectomy remain topics of 

ongoing research. 

 

Primary peritoneal drainage, often employed in 

cases of generalized peritonitis or abscess formation, is 

another strategy used to manage complicated 

appendicitis. This approach involves draining purulent 

material from the peritoneal cavity, allowing for the 

resolution of sepsis before definitive appendectomy is 

performed [12]. Although this technique can be life-

saving in critically ill patients, it is associated with 

prolonged hospital stays and a higher risk of reoperation 

[13]. 

 

Objective 

The objective of this study was to provide a 

comprehensive review of the outcomes associated with 

different surgical techniques in managing complicated 

appendicitis, comparing their efficacy, safety, and 

impact on patient recovery. 

 

METHODOLOGY & MATERIALS 
This prospective observational study was 

conducted at the Department of Surgery in various 

hospitals in Cumilla, Bangladesh, from August 1, 2023, 

to July 31, 2024, with a sample size of 80 patients 

diagnosed with complicated appendicitis. Patients were 

selected based on inclusion criteria, which required a 

confirmed diagnosis of complicated appendicitis through 

clinical examination and imaging. Exclusion criteria 

included patients with unconfirmed diagnoses or severe 

comorbidities that could confound outcomes. Data were 

collected from medical records, including demographic 

information, preoperative clinical presentation, imaging 

findings, surgical techniques employed, and 

postoperative outcomes. Surgical techniques assessed 

included open appendectomy, laparoscopic 

appendectomy, interval appendectomy, and primary 

peritoneal drainage. Postoperative outcomes such as 

complication rates, length of hospital stay, postoperative 

pain (measured by Visual Analog Scale), wound 

infection rates, and surgical success rates were analyzed. 

Statistical analysis was performed using SPSS software, 

version 22. Continuous variables were expressed as 

mean ± standard deviation (SD) and compared using the 

Student’s t-test, while categorical variables were 

expressed as frequencies and percentages and analyzed 

using the chi-square test. A p-value of <0.05 was 

considered statistically significant. Ethical approval was 

obtained from the respective hospital's ethical review 

boards, and patient confidentiality was maintained 

throughout the study. The findings aim to compare the 

efficacy and safety of different surgical approaches to 

managing complicated appendicitis, providing insights 

into optimizing treatment strategies for better clinical 

outcomes. 

 

RESULT 
 

 
Figure 1: Gender Distribution of our Study 

Participants (N = 80) 

 

Figure 1 illustrates the gender distribution of the 

study participants (N = 80). The majority of the 

participants were male, accounting for 60% (n = 48) of 

the total sample, while females constituted 40% (n = 32). 

This distribution highlights a higher prevalence of males 

in the study population. 
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Figure 2: Age Distribution of our Study Participants (N = 80) 

 

Figure 2 presents the age distribution of the 

study participants (N = 80). The largest age group 

comprised participants aged 41-60 years, representing 

43.75% (n = 35) of the sample. Participants aged 21-40 

years made up 25.0% (n = 20), while those aged ≤ 20 and 

61-70 each accounted for 12.5% (n = 10). The smallest 

age group was those over 70 years, comprising 6.25% (n 

= 5) of the participants. The mean age of the participants 

was 36.2 years with a standard deviation of 12.8 years. 

 

Table 1: Clinical Characteristics of Patients (N = 80) 

Characteristics Number of Patients (n) Percentage (%) 

Preoperative Symptoms Abdominal Pain 80 100.0 

Fever 62 77.5 

Nausea/Vomiting 43 53.8 

Imaging Findings Perforation 24 30.0 

Abscess 29 36.3 

Gangrene 25 31.3 

 

Table 1 details the clinical characteristics of the 

80 patients in the study. Abdominal pain was a universal 

preoperative symptom, reported by all patients (100%). 

Fever was present in 77.5% (n = 62) of the cases, while 

53.8% (n = 43) experienced nausea or vomiting. Imaging 

findings showed that 30.0% (n = 24) of the patients had 

a perforation, 36.3% (n = 29) had an abscess, and 31.3% 

(n = 25) presented with gangrene. 

 

Table 2: Distribution of Surgical Techniques (N = 80) 

Surgical Technique Number of Patients (n) Percentage (%) 

Open Appendectomy 28 35 

Laparoscopic Appendectomy 26 32.5 

Interval Appendectomy 15 18.75 

Primary Peritoneal Drainage 11 13.75 

Total 80 100 

 

Table 2 illustrates the distribution of surgical 

techniques utilized in the management of complicated 

appendicitis among the 80 patients in the study. Open 

appendectomy was the most commonly performed 

procedure, accounting for 35% (n = 28) of the cases. 

Laparoscopic appendectomy followed closely, with 

32.5% (n = 26) of the patients undergoing this minimally 

invasive approach. Interval appendectomy was chosen 

for 18.75% (n = 15) of the patients, while primary 

peritoneal drainage was the least utilized technique, 

performed in 13.75% (n = 11) of cases. This distribution 

highlights a preference for open and laparoscopic 

appendectomies in managing complicated appendicitis 

within the study population. 

 

Table 3: Postoperative Outcomes by Surgical Technique 
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Outcome Open 

Appendectomy 

(n = 28) 

Laparoscopic 

Appendectomy 

(n = 26) 

Interval 

Appendectomy 

(n = 15) 

Primary Peritoneal 

Drainage (n = 11) 

Surgical Success Rate 25 (89.3%) 24 (92.3%) 14 (93.3%) 10 (90.9%) 

Complication Rate 5 (17.9%) 2 (7.7%) 1 (6.7%) 3 (27.3%) 

Length of Hospital Stay (days) 7.5 ± 3.0 5.6 ± 2.8 4.3 ± 1.7 10.5 ± 4.3 

Postoperative Pain (VAS Score) 6.2 ± 1.5 4.4 ± 1.3 3.6 ± 0.8 6.1 ± 1.5 

Wound Infection Rate 4 (14.3%) 1 (3.8%) 0 (0%) 2 (18.2%) 

Reoperation Rate 2 (7.1%) 0 (0%) 0 (0%) 2 (18.2%) 

 

Table 3 summarizes the postoperative outcomes 

for patients who underwent different surgical techniques 

for complicated appendicitis. The highest surgical 

success rate was seen with interval appendectomy 

(93.3%), closely followed by laparoscopic 

appendectomy (92.3%). Open appendectomy and 

primary peritoneal drainage had slightly lower success 

rates (89.3% and 90.9%, respectively). Complication 

rates were lowest with interval appendectomy (6.7%) 

and highest with primary peritoneal drainage (27.3%). 

The length of hospital stay was shortest for interval 

appendectomy (4.3 ± 1.7 days) and longest for primary 

peritoneal drainage (10.5 ± 4.3 days). Postoperative pain, 

measured by VAS, was least in the interval 

appendectomy group (3.6 ± 0.8) and higher in the open 

appendectomy (6.2 ± 1.5) and primary peritoneal 

drainage (6.1 ± 1.5) groups. Wound infections were most 

common in primary peritoneal drainage (18.2%) and 

open appendectomy (14.3%), with no infections reported 

in the interval appendectomy group. Reoperation rates 

were highest in the primary peritoneal drainage group 

(18.2%) and lowest in laparoscopic and interval 

appendectomy (0%). 

 

Table 4: Comparison of Surgical Techniques Based on Key Outcomes 

Outcome Open 

Appendectomy 

(n = 28) 

Laparoscopic 

Appendectomy 

(n = 26) 

Interval 

Appendectomy 

(n = 15) 

Primary 

Peritoneal 

Drainage (n = 11) 

p-

value 

Complication Rate 5 (17.9%) 2 (7.7%) 1 (6.7%) 3 (27.3%) 0.039 

Length of Hospital Stay (days) 7.5 ± 3.0 5.6 ± 2.8 4.3 ± 1.7 10.5 ± 4.3 0.035 

Postoperative Pain (VAS 

Score) 

6.2 ± 1.5 4.4 ± 1.3 3.6 ± 0.8 6.1 ± 1.5 0.023 

Wound Infection Rate 4 (14.3%) 1 (3.8%) 0 (0%) 2 (18.2%) 0.041 

Surgical Success Rate 25 (89.3%) 24 (92.3%) 14 (93.3%) 10 (90.9%) 0.067 

 

Table 4 compares key outcomes of various 

surgical techniques for complicated appendicitis. 

Interval appendectomy demonstrated the lowest 

complication rate (6.7%) and shortest hospital stay (4.3 

± 1.7 days), alongside the least postoperative pain (VAS 

score of 3.6 ± 0.8). Laparoscopic appendectomy showed 

a moderate complication rate (7.7%) and hospital stay 

(5.6 ± 2.8 days), with relatively low postoperative pain 

(VAS score of 4.4 ± 1.3). Open appendectomy had a 

higher complication rate (17.9%) and pain score (6.2 ± 

1.5), with an intermediate hospital stay (7.5 ± 3.0 days). 

Primary peritoneal drainage had the highest complication 

rate (27.3%) and wound infection rate (18.2%), the 

longest hospital stay (10.5 ± 4.3 days), and similar pain 

score (6.1 ± 1.5). Surgical success rates were high across 

all techniques, with no significant difference (p > 0.05).  

 

DISCUSSION 
Complicated appendicitis, characterized by the 

presence of perforation, gangrene, abscess formation, or 

generalized peritonitis, presents a significant challenge 

in surgical management due to its associated morbidity 

and mortality. This study aimed to evaluate and compare 

the outcomes of various surgical techniques for 

managing complicated appendicitis, including open 

appendectomy, laparoscopic appendectomy, interval 

appendectomy, and primary peritoneal drainage. Our 

findings are discussed in the context of existing literature 

to provide insights into the efficacy, safety, and overall 

outcomes of these approaches. 

 

In our study, primary peritoneal drainage had 

the highest complication rate (27.3%), followed by open 

appendectomy (17.9%), laparoscopic appendectomy 

(7.7%), and interval appendectomy (6.7%). This aligns 

with findings from several studies. Kiviluoto et al., 

reported that primary peritoneal drainage had higher 

complication rates compared to other techniques, largely 

due to its use in more severe cases with higher risk 

profiles [14]. Similarly, our results reflect that primary 

peritoneal drainage, while effective in specific scenarios, 

often involves more complex cases that contribute to 

higher complication rates. 

 

In contrast, laparoscopic appendectomy and 

interval appendectomy have consistently been associated 

with lower complication rates in various studies. Kumar 

et al., demonstrated that laparoscopic appendectomy had 

significantly lower complication rates compared to open 
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appendectomy, which is consistent with our findings 

[15]. The minimally invasive nature of laparoscopic 

surgery typically leads to fewer postoperative 

complications due to reduced trauma to surrounding 

tissues. 

 

Interval appendectomy, though less frequently 

performed, also showed a low complication rate in our 

study. This is consistent with literature indicating that 

interval appendectomy is often reserved for patients with 

a higher risk of complications or those who initially 

present with an abscess or other severe forms of 

complicated appendicitis. The lower complication rate 

observed may be attributed to the initial conservative 

management of acute inflammation, which helps in 

reducing the surgical risk during the later elective 

procedure [16]. 

 

Our study found that interval appendectomy 

had the shortest length of hospital stay (4.3 ± 1.7 days), 

while primary peritoneal drainage had the longest (10.5 

± 4.3 days). This is consistent with findings from other 

research. Wills et al., reported that interval 

appendectomy often results in a shorter hospital stay 

compared to other techniques, likely due to less acute 

surgical intervention and reduced postoperative recovery 

time [17]. 

 

Conversely, primary peritoneal drainage, while 

effective for initial management of severe cases, often 

leads to longer hospital stays. This is supported by 

studies such as those by Wills et al., which indicated that 

patients undergoing primary peritoneal drainage tend to 

require prolonged hospital stays due to the complex 

nature of their condition and the need for extended 

postoperative care [17]. 

 

Laparoscopic appendectomy also showed a 

relatively short hospital stay (5.6 ± 2.8 days), aligning 

with the literature that highlights its benefits in reducing 

hospital stays compared to open appendectomy. For 

instance, a meta-analysis by Leong et al., found that 

laparoscopic appendectomy often results in shorter 

hospital stays compared to traditional open procedures 

due to reduced postoperative pain and quicker recovery 

times [18]. 

 

Our study observed that interval appendectomy 

resulted in the lowest postoperative pain scores (VAS 

score of 3.6 ± 0.8), followed by laparoscopic 

appendectomy (4.4 ± 1.3). Open appendectomy and 

primary peritoneal drainage had higher pain scores (6.2 

± 1.5 and 6.1 ± 1.5, respectively). This aligns with the 

existing literature which consistently reports that 

laparoscopic appendectomy is associated with lower 

postoperative pain compared to open appendectomy due 

to smaller incisions and less tissue trauma [19]. 

 

Interval appendectomy's lower pain score is 

consistent with studies indicating that conservative 

management followed by an elective surgery typically 

results in less acute pain compared to immediate surgical 

intervention. Jang et al., support this, noting that patients 

undergoing interval appendectomy reported lower pain 

scores due to the initial treatment reducing the severity 

of inflammation and tissue damage [20]. 

 

In contrast, primary peritoneal drainage and 

open appendectomy generally result in higher 

postoperative pain scores. Open appendectomy’s higher 

pain scores are well-documented, as evidenced by the 

study by Roy et al., which found that the larger incision 

and more extensive tissue dissection contribute to 

increased postoperative discomfort [21]. Primary 

peritoneal drainage, while often a necessary intervention 

for severe cases, similarly results in higher pain levels 

due to its more invasive nature and the typically severe 

condition of the patients [22]. 

 

Wound infection rates in our study were highest 

with primary peritoneal drainage (18.2%) and open 

appendectomy (14.3%), with laparoscopic 

appendectomy showing a lower rate (3.8%) and interval 

appendectomy showing no infections. These findings are 

consistent with the literature, which suggests that 

laparoscopic appendectomy generally has a lower wound 

infection rate due to smaller incisions and reduced 

exposure of internal tissues [23]. 

 

Open appendectomy’s higher infection rate is 

supported by studies such as those by Khor et al., which 

indicate that the larger incision required for open 

appendectomy increases the risk of wound infections 

[24]. Primary peritoneal drainage, being often performed 

in more severe cases with higher infection risks, also 

shows elevated infection rates, a trend supported by 

studies like those by Chung et al., [25]. 

 

Interval appendectomy’s absence of wound 

infections in our study reflects its typical use in less acute 

settings, where initial conservative management reduces 

the risk of infections during the subsequent surgical 

procedure. This is supported by research indicating that 

interval appendectomy, when performed after an initial 

period of conservative treatment, often results in lower 

infection rates due to the reduced severity of the 

underlying condition [26]. 

 

Surgical success rates in our study were high 

across all techniques, with interval appendectomy 

showing the highest rate (93.3%), followed by 

laparoscopic appendectomy (92.3%). Open 

appendectomy and primary peritoneal drainage had 

slightly lower success rates (89.3% and 90.9%, 

respectively). The high success rates across all 

techniques are consistent with the literature, which 

generally reports favorable outcomes for these surgical 

interventions. 
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A study by Figueiredo et al., supports the high 

success rates observed with laparoscopic appendectomy 

and interval appendectomy, noting that these techniques 

often result in favorable outcomes due to their minimally 

invasive nature and the initial conservative management 

approach, respectively [27]. The slightly lower success 

rates for open appendectomy and primary peritoneal 

drainage reflect the more invasive nature and higher 

complication risks associated with these methods, a trend 

observed in several studies [28]. 

 

Limitations of the study 

Limitation of this study is the relatively small 

sample size of 80 patients. While this number is 

sufficient to provide preliminary insights, larger studies 

with more participants may yield more robust and 

generalizable results. Additionally, the study duration of 

one year might not capture long-term outcomes or rare 

complications that could affect the overall assessment of 

surgical techniques. Future research should include a 

broader range of outcome measures, including long-term 

outcomes such as recurrence rates, functional recovery, 

and quality of life. This comprehensive approach will 

provide a fuller understanding of the impact of different 

surgical techniques on patient well-being. 

 

CONCLUSION  
In summary, our study's findings align with the 

broader literature on the management of complicated 

appendicitis, highlighting the advantages and 

disadvantages of various surgical techniques. Interval 

appendectomy consistently demonstrates lower 

complication rates, shorter hospital stays, and lower 

postoperative pain, making it a favorable option for 

managing complex cases. Laparoscopic appendectomy 

also shows favorable outcomes, particularly in terms of 

pain and infection rates. In contrast, open appendectomy 

and primary peritoneal drainage, while effective, are 

associated with higher complication rates and longer 

hospital stays. These comparisons underscore the 

importance of tailoring surgical approaches to individual 

patient profiles and conditions to optimize clinical 

outcomes. 
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