
Biological and Clinical Sciences Research Journal 
eISSN: 2708-2261; p ,  ISSN: 2958-4728 
www.bcsrj.com    
DOI: https://doi.org/10.54112/bcsrj.v2024i1.696 
Biol. Clin. Sci. Res. J., Volume, 2024: 696    

[Citation:  Ullah, R., Shah, M., Babar, Y., Khan, A. (2024). Comparison of laparoscopic and open appendectomy in terms 
of surgical site infection. Biol. Clin. Sci. Res. J., 2024: 696. doi: https://doi.org/10.54112/bcsrj.v2024i1.696] 

1 
 

Original Research Article 

 COMPARISON OF LAPAROSCOPIC AND OPEN APPENDECTOMY IN TERMS OF SURGICAL SITE 
INFECTION 

 
ULLAH R1, SHAH M*2, BABAR Y3, KHAN A4 

 
1Department of General Surgery, Cat C Hospital Tangi Charsadda, Khyber Pakhtunkhwa, Pakistan 

2Jinnah Teaching Hospital Peshawar, Khyber Pakhtunkhwa, Pakistan 
3Department of General Surgery, MRHSM Hospital Pabbi Nowshera, Khyber Pakhtunkhwa, Pakistan 

4DHQ Hospital Daggar Buner, Khyber Pakhtunkhwa, Pakistan 
*Corresponding author email address: drmonawarshah@gmail.com  

(Received, 25th October 2023, Revised 17th December 2023, Published 4th February 2024) 
Abstract: Appendectomy is a common surgical procedure, and the choice between laparoscopic and open approaches has clinical 
significance. Surgical site infection (SSI) is a critical postoperative complication. This study aimed to compare laparoscopic and 
open appendectomy in terms of SSI rates. A prospective observational study was conducted at multiple centers including 
Department of General Surgery, MRHSM Hospital Pabbi Nowshera, Jinnah Teaching Hospital Peshawar and Cat C Hospital 
Tangi Charsadda, DHQ Hospital Daggar Buner, Khyber Pakhtunkhwa Pakistan in the duration from July, 2023 to December, 
2023. The research is involving 320 patients aged 14 to 64 years. Data included demographic information, surgical approach, 
operative time, hospital stay, and SSI severity using the Southampton grading system. Statistical analysis was performed using 
SPSS. Laparoscopic (Group A, n=110) and open (Group B, n=210) appendectomies were compared. Group A had a shorter 
hospital stay (p < 0.05) and similar operative times. SSI rates favored laparoscopic surgery (p < 0.05), with fewer patients 
developing infections within 10 days post-surgery. Laparoscopic appendectomy demonstrated reduced SSI risk and improved 
postoperative outcomes. Laparoscopic appendectomy is associated with lower SSI rates, shorter hospital stays, and comparable 
operative times compared to open appendectomy. These findings support the preference for laparoscopic surgery, especially in 
low-risk patients, to enhance postoperative outcomes. 
Keywords: Appendectomy, Laparoscopic Surgery, Open Surgery, Surgical Site Infection, Postoperative Outcomes 

Introduction  
 
Appendectomy, the surgical removal of the appendix, is one 
of the most common surgical procedures performed 
worldwide (Sartelli et al., 2018). Traditionally, open 
appendectomy has been the standard approach for treating 
acute appendicitis. However, with advancements in surgical 
techniques, laparoscopic appendectomy has gained 
popularity as a minimally invasive alternative (Basunbul et 
al., 2022; Cai et al., 2013). The choice between laparoscopic 
and open appendectomy depends on various factors, 
including the patient's condition, surgeon's expertise, and 
hospital resources (Robinson et al., 2018). 
Laparoscopic appendectomy involves making several small 
incisions in the abdomen to insert a camera and specialized 
instruments for appendix removal. In contrast, open 
appendectomy requires a larger incision in the abdominal 
wall to directly access and remove the inflamed appendix 
(McAnena and Willson, 1993). 
The selection between laparoscopic and open 
appendectomy is a critical decision that can impact 
postoperative outcomes, including the risk of surgical site 
infection (SSI) (Danwang et al., 2018; Tansawet et al., 
2023). Surgical site infection is a common complication 
following abdominal surgery and can lead to prolonged 
hospital stays, increased healthcare costs, and patient 
discomfort. 
The rationale behind this study is to compare laparoscopic 
and open appendectomy in terms of surgical site infection 

rates. While both procedures have been widely practiced, 
there is a need to provide evidence-based data that can 
inform surgical decisions and improve patient care. 
Understanding the differences in SSI rates between 
laparoscopic and open appendectomy can help healthcare 
professionals make informed choices when selecting the 
surgical approach. 
The primary objective of this study is to assess and compare 
the incidence of surgical site infection between laparoscopic 
and open appendectomy procedures. By evaluating the 
infection rates, this study aims to contribute to the body of 
knowledge surrounding the choice of surgical approach for 
appendectomy and its impact on patient outcomes.  
 
Methodology  

This research employed a prospective observational study 
design to investigate the outcomes of appendectomies 
performed at at multiple centers including Department of 
General Surgery, MRHSM Hospital Pabbi Nowshera, 
Jinnah Teaching Hospital Peshawar and Cat C Hospital 
Tangi Charsadda, DHQ Hospital Daggar Buner, Khyber 
Pakhtunkhwa in the duration from July, 2023 to December, 
2023. Patient Selection: A total of 320 patients were 
enrolled in the study using a systematic sampling approach. 
Patients were selected from the pool of individuals 
undergoing appendectomy procedures at the hospital during 
the specified time frame. The Institutional Review Board 
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(IRB) of the Hospital granted ethical approval for this study. 
All participating patients or their legal guardians provided 
informed consent. Patients aged between 14 and 64 years 
who underwent either laparoscopic or open appendectomy 
were included in the study. Complete medical records and 
follow-up data were also required. Patients who had a 
history of chronic illnesses that could affect surgical 
outcomes, had concurrent infections or comorbidities that 
could confound the results, or were undergoing emergency 
appendectomy were excluded from the study. For each 
patient enrolled, the study collected demographic 
information such as age and gender, type of surgical 
procedure (laparoscopic or open), duration of operation (in 
minutes), length of hospital stay (in days), and whether or 
not they developed a surgical site infection (SSI) and its 
severity based on the Southampton grading system. 
Laparoscopic Appendectomy (Group A): This minimally 
invasive approach involved making small incisions and 
using a laparoscope to remove the inflamed appendix 
(Figure 1). 

Fig.01 Laparoscopic Appendectomy (Group A) 

Open Appendectomy (Group B): This conventional 
surgical method involved making a larger incision to access 
and remove the inflamed appendix (Figure 2). 

Fig 02 Open Appendectomy (Group B) 
 
The time taken for the surgical procedure, including 
anesthesia induction, surgery, and wound closure, was 
recorded for each patient. The duration of the postoperative 
hospital stay, from the day of surgery until discharge, was 
documented. 
 Patients were assessed for the presence of SSI within 10 
days post-surgery. The severity of SSI was classified 

according to the Southampton grading system, ranging from 
Grade 0 (no infection) to Grade V (most severe). 
Statistical analysis was performed using appropriate 
software (e.g., SPSS). Descriptive statistics such as means, 
standard deviations, frequencies, and percentages were used 
to summarize the data. The chi-squared test and t-test were 
employed to compare categorical and continuous variables, 
respectively. A p-value of < 0.05 was considered 
statistically significant. 

Results 

The demographic characteristics of the patients who 
underwent either laparoscopic (Group A) or open (Group B) 
appendectomy are presented in Table (Sartelli et al., 2018). 
Among the 320 patients included in the study, 110 belonged 
to Group A, while 210 were part of Group B.  

Figure 1: Gender distribution in study population 
 
The age range of patients in both groups varied from 14 to 
64 years. The overall mean age of all patients combined was 
28.9 years, with a standard deviation (SD) of 13.8. When 
considering gender differences, males had a mean age of 
27.9 years (±13.8 SD), while females had a mean age of 29.8 
years (±13.7 SD) (Table 1). This table highlights that the 
study comprised a higher number of patients in Group B 
(open appendectomy) compared to Group A (laparoscopic 
appendectomy). The age distribution within both groups 
ranged from young adults to middle-aged individuals, with 
an overall mean age that was quite consistent. Additionally, 
the gender-based analysis of mean ages indicated minor 
variations between males and females. 
Table 2 provides insights into the operative time and 
hospital stay for patients in Group A (laparoscopic surgery) 
and Group B (open surgery). In Group A, the mean 
operative time was 78.5 minutes, with a standard deviation 
of 22.7, while the mean hospital stay was 2.8 days (±0.9). In 
contrast, Group B patients experienced a mean operative 
time of 42.2 minutes (±19.6) and a mean hospital stay of 4.9 
days (±2.1). This table reveals a significant difference in 
operative time between the two groups, with laparoscopic 
surgery (Group A) requiring a longer duration. On the other 
hand, patients in Group A had a notably shorter mean 
hospital stay compared to those in Group B. These findings 
highlight the efficiency and potentially faster recovery 
associated with laparoscopic appendectomy. 
Table 3 focuses on the rates of Surgical Site Infection (SSI) 
observed in Group A (laparoscopic surgery) and Group B 
(open surgery) patients. It includes the percentage of 
patients falling into various categories of infection severity, 
as well as the p-value indicating statistical significance. In 

Male
47%

Female
53%

GENDER DISTRIBUTION

Male

Female
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Group A, 6.25% of patients had no SSI, 2.5% had 
Southampton Grade I infection, 2.25% had Grade II 
infection, 1.0% had Grade III infection, and no patients 
experienced Grade IV or Grade V infections. In Group B, 
11.90% of patients had no SSI, 4.25% had Grade I infection, 
6.0% had Grade II infection, 1.15% had Grade III infection, 
0.5% had Grade IV infection, and no patients had Grade V 
infections. The data demonstrates that Group A had a lower 

overall SSI rate compared to Group B, suggesting a 
potentially reduced risk of surgical site infections associated 
with laparoscopic surgery. Additionally, the majority of 
patients in both groups did not exhibit signs of infection 
within 10 postoperative days. The p-value indicates a 
statistically significant difference in SSI rates between the 
two groups, favoring laparoscopic appendectomy (Group 
A). 

Table 1: Demographic Information of the Patients (n=320) 
Variables Group A Group B 

Patients (n) 110 210 
Age Range (years) 15-64 14-63 
Overall Mean Age (±SD) 30.1 ± 15.2 27.8 ± 12.4 
Mean Age (±SD) - Males 28.6 ± 14.7 27.4 ± 12.9 
Mean Age (±SD) - Females 29.7 ± 15.8 28.3 ± 12.1 

Table 2: Operative Time and Hospital Stay (n=320) 
Variables Group A Group B p-Value 
Mean Operative Time (±SD) 78.5 ± 22.7 minutes 42.2 ± 19.6 minutes < 0.05 
Mean Hospital Stay (±SD) 2.8 ± 0.9 days 4.9 ± 2.1 days < 0.05 

Table 3: Surgical Site Infection (SSI) Rates (n=320) 
Variables Group A Group B 
No SSI (%) 6.25% 11.90% 
Southampton Grade I (%) 2.5% 4.25% 
Southampton Grade II (%) 2.25% 6.0% 
Southampton Grade III (%) 1.0% 1.15% 
Southampton Grade IV (%) 0% 0.5% 
Southampton Grade V (%) 0% 0% 
P Value < 0.05 

Discussion 
 
The choice between laparoscopic and open appendectomy 
has been a subject of debate in the surgical community. This 
study aimed to compare the outcomes of these two 
approaches in terms of surgical site infection (SSI), 
operative time, and hospital stay. The findings provide 
valuable insights into the considerations surrounding the 
selection of the surgical technique for appendectomy. 
One of the key findings of this study is the significant 
difference in operative time between laparoscopic and open 
appendectomy (Hansen et al., 1996). Laparoscopic surgery 
required a longer mean operative time (78.5 minutes) 
compared to open surgery (42.2 minutes) (Ayoub et al., 
2020). This difference can be attributed to the complexity 
and technical demands of laparoscopic procedures, 
including the need for insufflation, trocar placement, and 
intracorporeal suturing. However, it's important to note that 
despite the longer operative time, laparoscopic 
appendectomy offers other advantages, such as reduced 
postoperative pain and faster recovery (Sauerland et al., 
2002). 
The study also revealed a notable difference in hospital stay 
duration between the two groups. Patients who underwent 
laparoscopic appendectomy had a significantly shorter 
mean hospital stay (2.8 days) compared to those who had 
open appendectomy (4.9 days) [Table 2]. This finding aligns 
with the well-documented benefits of laparoscopic surgery, 

which include early mobilization and reduced postoperative 
ileus. The shorter hospital stay not only contributes to cost 
savings but also enhances patient satisfaction and overall 
experience (Allegranzi et al., 2016). 
Surgical site infection is a significant concern in abdominal 
surgery, including appendectomy. The study assessed the 
incidence of SSI in both laparoscopic and open 
appendectomy groups. The results indicated that 
laparoscopic appendectomy (Group A) had a lower overall 
SSI rate (6.25%) compared to open appendectomy (Group 
B) (11.90%) This finding is consistent with previous studies 
that have reported a reduced risk of SSI associated with 
laparoscopic surgery  (Zaman et al., 2021). 
Further analysis of the SSI rates in both groups revealed that 
the majority of patients did not develop infections within 10 
postoperative days. However, when infections did occur, 
they were generally of lower severity in the laparoscopic 
group. The Southampton grading system allowed for a 
standardized classification of infection severity, and the 
data showed that Grade IV and Grade V infections were 
absent in the laparoscopic group, highlighting the safety 
profile of this approach (Kelly et al., 2014; Rogmark et al., 
2013). 
The statistically significant difference in SSI rates between 
the two groups underscores the importance of considering 
laparoscopic appendectomy as a preferred option, 
particularly in low-risk patients (Bessoff and Forrester, 
2020). The reduced risk of infection contributes to improved 
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postoperative outcomes and reduces the burden on 
healthcare resources (Allegranzi et al., 2016; Shander et al., 
2011). 
This study has some limitations, including its single-center 
nature and the potential for selection bias. Additionally, the 
study focused on short-term outcomes, and long-term 
follow-up data were not included. Future research could 
explore long-term outcomes, including scar formation and 
quality of life, to provide a more comprehensive assessment 
of both surgical approaches (Lipman et al., 2020; 
Ziolkowski et al., 2019).  

Conclusion 

In conclusion, this study provides evidence supporting the 
advantages of laparoscopic appendectomy over open 
appendectomy. Laparoscopic surgery is associated with 
shorter hospital stays, reduced risk of surgical site infection, 
and similar operative times compared to open surgery. 
These findings underscore the importance of considering 
laparoscopic appendectomy as a preferred option, 
particularly in low-risk patients, to improve postoperative 
outcomes and healthcare resource utilization. 
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