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Abstract 

Background: Acute appendicitis is a common surgical emergency, and both open and laparoscopic appendectomy 
are widely used. Laparoscopic surgery may provide advantages in postoperative recovery, although operative time 
can be longer. 

Objective: To compare operative and postoperative outcomes of traditional open versus laparoscopic appendectomy 
in patients with acute appendicitis. 

Methods: This 5-year retrospective comparative study was conducted at KIDS Kohat from may 2024 to may 2025 
included 120 adult patients who underwent appendectomy, with 60 patients in each group. Demographic and clinical 
information including age, gender, body mass index, duration of symptoms, fever, leukocyte count, comorbidities, 
and radiological findings were recorded.  

Results: Operative time was significantly longer with laparoscopic appendectomy than open surgery (58.9±17.2 vs. 
47.8±14.6 minutes, p<0.001). However, laparoscopic patients had lower postoperative pain scores (3.8±1.3 vs. 
5.1±1.4, p<0.001), fewer analgesic doses (2.5±0.9 vs. 3.4±1.1, p<0.001), earlier oral intake (13.4±5.8 vs. 18.7±7.2 
hours, p<0.001), earlier ambulation (11.8±5.1 vs. 17.9±6.8 hours, p<0.001), and shorter hospital stay (2.6±1.2 vs. 
3.8±1.6 days, p<0.001). Overall postoperative complications were lower after laparoscopy (15.0% vs. 30.0%, 
p=0.049), while prolonged hospital stay >3 days occurred in 18.3% versus 41.7% (p=0.005).  

Conclusion: Laparoscopic appendectomy was associated with better postoperative recovery, fewer overall 
complications, and shorter hospitalization compared with open appendectomy, although operative time was longer. 
Both approaches showed comparable major short-term safety outcomes. 
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Acute appendicitis is a common cause of acute 
abdominal pain that needs emergency surgery globally 
[1]. For acute appendicitis surgical treatment is still the 
standard care and appendectomy is performed [2]. To 
date, open appendectomy through a right lower 
quadrant incision has been the most popular surgical 
approach due to its technical simplicity, minimal 
requirements for equipment and proven effectiveness 
[3]. Laparoscopic appendectomy is increasingly 
preferred due to enhanced visualization of the 
abdominal cavity, which may aid in the diagnosis and 
management of uncertain and complicated cases; with 
the availability of minimally invasive surgery, this 
approach is becoming more and more popular [4]. 
Existing guidelines tend to agree that laparoscopic 
appendectomy is the preferred surgical procedure 
when available and conditions are appropriate [5]. 
Although both open and laparoscopic appendectomy 
procedures work, they have different operative and 
postoperative features. Laparoscopic appendectomy is 
performed via small abdominal ports, and there is a 
reduction in trauma to the tissues, and better cosmetic 
results [6]. Laparoscopy has been shown to be superior 
to laparotomy in reducing postoperative pain, wound 
infection, requirement for analgesics and hospital stay 
in previous studies [7][8]. Recently, a retrospective 
comparative study of 450 patients has shown reduced 
analgesic requirements and shorter hospital stay after 
laparoscopic appendectomy but at the same time in the 
laparoscopic approach, the operative time was 
significantly increased when compared to the open 
approach [9]. 

One disadvantage that is generally reported for 
laparoscopic appendectomy is the duration of surgery. 
When port placement and pneumoperitoneum and 
intracorporeal dissection have to be performed, the 
operating time may be longer, especially for the 
learning curve or technically difficult cases [10]. 
Today, however, this difference has been diminished 
by improvements in laparoscopic instrumentation and 
the growing expertise of the surgeon in these 
techniques [11]. Whereas operative time has been 
demonstrated to be a time which may be shortened 
markedly with increasing institutional experience with 
laparoscopy [12]. Another factor to take into account 
is the risk of complications after surgery. Surgical-site 
infection is generally less common after laparoscopic 
appendectomy; however, there have been a number of 
concerns about abdominal abscess formation, 
especially in complicated appendicitis, historically 
[13]. However, more recent studies indicate that 
laparoscopic appendectomy can be performed without 
increased risk for postoperative ileus or a shortened 
hospital stay in patients with uncomplicated and 
complicated appendicitis, and may actually be 

associated with reduced postoperative ileus and 
hospital stay [14]. Other factors that could affect the 
decision of open versus laparoscopic appendectomy 
include the severity of the appendicitis, patient age, 
surgeon experience, resource availability, and 
institutional preference [15]. The recent retrospective 
data suggests that Laparoscopic surgery still has a 
shorter length of stay even after the controlling of 
severity of appendicitis and patients' factors [16]. 

Objective 

To compare operative and postoperative outcomes of 
traditional open versus laparoscopic appendectomy in 
patients with acute appendicitis. 

Methodology 

This retrospective comparative study was conducted at 
KIDS Kohat from may 2024 to may 2025 and included 
records from a 5-year period. A total of 120 adult 
patients who underwent appendectomy for acute 
appendicitis were included. Patients were categorized 
according to surgical approach into traditional open 
appendectomy and laparoscopic appendectomy 
groups. Acute appendicitis was diagnosed on the basis 
of compatible clinical findings supported by 
laboratory and/or radiological assessment where 
available. Patients aged ≥18 years who underwent 
emergency appendectomy with complete medical and 
operative records were included. Patients managed 
conservatively, those undergoing interval 
appendectomy, patients with incidental 
appendectomy, pregnancy, appendiceal malignancy, 
or incomplete records were excluded. 

Data Collection 

Demographic and clinical information including age, 
gender, body mass index, duration of symptoms, fever, 
leukocyte count, comorbidities, and radiological 
findings were recorded. Operative variables included 
surgical approach, operative time, intraoperative 
findings, uncomplicated or complicated appendicitis, 
perforation, gangrene, abscess, conversion from 
laparoscopic to open surgery, and intraoperative 
complications. Postoperative outcomes included 
postoperative pain, analgesic requirement, time to oral 
intake, time to ambulation, surgical-site infection, 
intra-abdominal abscess, postoperative ileus, wound 
dehiscence, reoperation, length of hospital stay, 30-
day readmission, and mortality. Histopathological 
findings of the resected appendix were also 
documented where available. Outcomes were 
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compared between patients undergoing open and 
laparoscopic appendectomy. 

Statistical Analysis 

Data were entered and analyzed using SPSS version 
26.0. Continuous variables such as age, operative time, 
leukocyte count, time to oral intake, and hospital stay 
were expressed as mean±SD or median with 
interquartile range according to data distribution. 
Categorical variables were presented as frequency and 
percentage. Normality was assessed using the 
Shapiro–Wilk test. Independent-samples t-test or 
Mann–Whitney U test was used for continuous 
variables, while Chi-square or Fisher’s exact test was 
used for categorical variables. Multivariable logistic 
regression was performed to identify independent 
factors associated with postoperative complications 
and prolonged hospital stay, with adjusted odds ratios 
and 95% confidence intervals reported. A p-value 
≤0.05 was considered statistically significant. 

Results 

Baseline characteristics were comparable between 
open and laparoscopic groups. Mean age was 
29.8±10.6 vs. 28.9±9.8 years, BMI 25.8±3.9 vs. 
25.4±4.1 kg/m², symptom duration 31.6±15.4 vs. 
29.8±14.7 hours, and leukocyte count 13.8±3.7 vs. 
13.4±3.5×10³/µL. Male gender (60.0% vs. 56.7%), 
fever (48.3% vs. 43.3%), diabetes (10.0% vs. 8.3%), 
hypertension (13.3% vs. 11.7%), complicated 
appendicitis (28.3% vs. 25.0%), perforation (13.3% 
vs. 10.0%), and gangrene (11.7% vs. 10.0%) also 
showed no significant differences. 

Table 1. Baseline Clinical Characteristics of 
Patients 

Variable Open 
Appendecto
my (n=60) 

Laparoscopi
c 
Appendecto
my (n=60) 

p-
valu
e 

Age, years, 
mean±SD 

29.8±10.6 28.9±9.8 0.62
9 

Male, n (%) 36 (60.0) 34 (56.7) 0.71
3 

BMI, 
kg/m², 
mean±SD 

25.8±3.9 25.4±4.1 0.58
4 

Duration of 
symptoms, 
hours, 
mean±SD 

31.6±15.4 29.8±14.7 0.51
4 

Fever, n 
(%) 

29 (48.3) 26 (43.3) 0.58
3 

Leukocyte 
count, 
×10³/µL, 
mean±SD 

13.8±3.7 13.4±3.5 0.54
4 

Diabetes 
mellitus, n 
(%) 

6 (10.0) 5 (8.3) 0.75
2 

Hypertensi
on, n (%) 

8 (13.3) 7 (11.7) 0.78
1 

Complicate
d 
appendiciti
s, n (%) 

17 (28.3) 15 (25.0) 0.68
0 

Perforated 
appendix, n 
(%) 

8 (13.3) 6 (10.0) 0.57
0 

Gangrenou
s appendix, 
n (%) 

7 (11.7) 6 (10.0) 0.76
6 

Operative time was significantly shorter with open 
appendectomy (47.8±14.6 vs. 58.9±17.2 minutes, 
p<0.001). Intraoperative complications occurred in 
8.3% vs. 5.0% (p=0.464), peritoneal contamination in 
21.7% vs. 18.3% (p=0.644), drain placement in 30.0% 
vs. 18.3% (p=0.135), and intra-abdominal abscess in 
10.0% vs. 8.3% (p=0.752). Conversion to open 
surgery occurred in 6.7% of laparoscopic cases 
(p=0.042). 

Table 2. Comparison of Operative Outcomes 

Outcome Open 
Appendecto
my (n=60) 

Laparoscop
ic 
Appendecto
my (n=60) 

p-
valu
e 

Operative 
time, 
minutes, 
mean±SD 

47.8±14.6 58.9±17.2 <0.0
01 

Intraoperati
ve 
complicatio
n, n (%) 

5 (8.3) 3 (5.0) 0.46
4 

Conversion 
to open 
surgery, n 
(%) 

0 (0.0) 4 (6.7) 0.04
2 

Peritoneal 
contaminati
on, n (%) 

13 (21.7) 11 (18.3) 0.64
4 
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Drain 
placement, 
n (%) 

18 (30.0) 11 (18.3) 0.13
5 

Intra-
abdominal 
abscess 
found, n 
(%) 

6 (10.0) 5 (8.3) 0.75
2 

Laparoscopic appendectomy showed better 
postoperative recovery, with lower pain scores 
(3.8±1.3 vs. 5.1±1.4, p<0.001), fewer analgesic doses 
(2.5±0.9 vs. 3.4±1.1, p<0.001), earlier oral intake 
(13.4±5.8 vs. 18.7±7.2 hours, p<0.001), earlier 
ambulation (11.8±5.1 vs. 17.9±6.8 hours, p<0.001), 
and shorter hospital stay (2.6±1.2 vs. 3.8±1.6 days, 
p<0.001). Surgical-site infection was 5.0% vs. 15.0%, 
intra-abdominal abscess 6.7% vs. 5.0%, ileus 3.3% vs. 
11.7%, and wound dehiscence 1.7% vs. 6.7%. 

Table 3. Postoperative Outcomes 

Outcome Open 
Appendecto
my (n=60) 

Laparoscop
ic 
Appendecto
my (n=60) 

p-
value 

Postoperat
ive pain 
score at 24 
h, 
mean±SD 

5.1±1.4 3.8±1.3 <0.0
01 

Analgesic 
doses in 
first 24 h, 
mean±SD 

3.4±1.1 2.5±0.9 <0.0
01 

Time to 
oral intake, 
hours, 
mean±SD 

18.7±7.2 13.4±5.8 <0.0
01 

Time to 
ambulatio
n, hours, 
mean±SD 

17.9±6.8 11.8±5.1 <0.0
01 

Surgical-
site 
infection, 
n (%) 

9 (15.0) 3 (5.0) 0.068 

Intra-
abdominal 
abscess, n 
(%) 

3 (5.0) 4 (6.7) 0.697 

Postoperat
ive ileus, n 
(%) 

7 (11.7) 2 (3.3) 0.082 

Wound 
dehiscence
, n (%) 

4 (6.7) 1 (1.7) 0.171 

Hospital 
stay, days, 
mean±SD 

3.8±1.6 2.6±1.2 <0.0
01 

Overall postoperative complications were 
significantly lower after laparoscopic appendectomy 
(15.0% vs. 30.0%, p=0.049), while prolonged hospital 
stay >3 days was also less common (18.3% vs. 41.7%, 
p=0.005). Reoperation occurred in 1.7% vs. 5.0%, 
readmission in 5.0% vs. 10.0%, histologically 
confirmed appendicitis in 95.0% vs. 93.3%, and 
negative appendectomy in 5.0% vs. 6.7%. Thirty-day 
mortality was 0% after laparoscopy compared with 
1.7% after open surgery. 

Table 4. Overall Complications and Short-Term 
Outcomes 

Outcome Open 
Appendecto
my (n=60) 

Laparoscop
ic 
Appendecto
my (n=60) 

p-
valu
e 

Any 
postoperati
ve 
complicatio
n, n (%) 

18 (30.0) 9 (15.0) 0.04
9 

Reoperation
, n (%) 

3 (5.0) 1 (1.7) 0.30
9 

30-day 
readmission
, n (%) 

6 (10.0) 3 (5.0) 0.29
8 

Prolonged 
hospital 
stay >3 
days, n (%) 

25 (41.7) 11 (18.3) 0.00
5 

Histological
ly 
confirmed 
acute 
appendicitis
, n (%) 

56 (93.3) 57 (95.0) 0.69
7 

Negative 
appendecto
my, n (%) 

4 (6.7) 3 (5.0) 0.69
7 

30-day 
mortality, n 
(%) 

1 (1.7) 0 (0.0) 0.31
5 

Discussion 
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In the present study, 120 patients with acute 
appendicitis were randomly divided into two groups: 
open appendectomy and laparoscopic appendectomy. 
Both groups had similar baseline values, such as age, 
BMI, duration of symptoms, leukocyte count, 
comorbidities and complicated appendicitis. This 
comparability further bolsters the conclusion that the 
differences in postoperative outcomes were primarily 
due to surgical approach, and not to significant patient 
differences. The operative time was significantly 
longer for the laparoscopic appendectomy than the 
open appendectomy (58.9±17.2 vs. 47.8±14.6 
minutes, p<0.001). There was also a report that the 
laparoscopy surgery was more time-consuming than 
the open appendectomy (56.86±11.70 minutes vs 
46.08±13.10 minutes) in a study of 450 patients [17]. 
Another previous research also demonstrated mean 
operative times of 47.17±14.39 minutes for 
laparoscopic and 36.9±12.33 minutes for open 
appendectomy (p=0.001) [18]. The present results 
indicate that the laparoscopic method might 
necessitate more time for port insertion, abdominal 
exploration and intracorporeal dissection, but this 
might be reduced with increasing surgical experience. 
Although the laparoscopic appendix surgery was 
longer, there were definite gains in the postoperative 
period. Mean pain score at 24 hours was significantly 
lower after laparoscopy (3.8±1.3 vs. 5.1±1.4, 
p<0.001), while analgesic requirements were also 
reduced (2.5±0.9 vs. 3.4±1.1 doses, p<0.001). A 
previous study also reported less post-operative pain 
and less need for analgesics after laparoscopic 
appendectomy [17,18]. This is probably due to the 
smaller incisions and lower degree of trauma to the 
abdominal wall from the minimally invasive 
technique. Laparoscopic appendectomized patients 
also were started on oral feedings and mobility earlier. 
MTOT (13.4±5.8 hours) and ambulation (11.8±5.1 
hours) times were significantly shorter after closed 
surgery than after open surgery (18.7±7.2 hours and 
17.9±6.8 hours, respectively, both p<0.001). The 
results are similar to those reported earlier, indicating 
that laparoscopic appendectomy lets the patients 
recover faster and resume their normal activities 
earlier [18]. Minimized tissue handling and 
postoperative pain can help to facilitate early 
mobilization and gastrointestinal function. Length of 
hospital stay was significantly shorter following 
laparoscopic surgery (2.6±1.2 vs. 3.8±1.6 days, 
p<0.001). This is in accordance with the previous 
studies, which showed that hospital stay following 
laparoscopic appendectomy was 1.07±0.25 days, and 
1.28±0.80 days after open surgery [17]. Another 
previous research found postoperative stays of 
3.69±0.71 versus 5.28±0.63 days, respectively [18]. 
One previous study conducted in Pakistan also found 

that patients had a shorter hospital stay after 
undergoing a laparoscopic appendectomy than after an 
open appendectomy [19]. These results are always 
consistent for the recovery benefit of the laparoscope 
surgery approach. 

The rates of surgical-site infection were 5.0% for 
patients who had laparoscopic surgery and 15.0% for 
patients who had open appendectomy surgery. This 
difference was not statistically significant (p=0.068), 
but in the favor of laparoscopy. Laparascopy also has 
been shown previously to have lower rates of wound 
infections, as does one large comparative study, which 
showed 3.8% wound infection following laparoscopy 
versus 14.0% following open appendectomy [20]. In 
another prior study, wound infection occurred in 
6.66% of the laparoscopically operated patients 
compared to 13.33% of the open surgery patients [18]. 
This may be explained by the smaller incisions and 
limited exposure of the operative field associated with 
laparoscopy. There was no difference in the rate of 
intra-abdominal abscess formation between the groups 
(after laparoscopic surgery, 6.7% vs after open 
surgery, 5.0%, p=0.697). This is significant as a prior 
concern was that there might be a higher risk of intra-
abdominal infection following laparoscopic 
appendectomy, especially in complicated appendicitis. 
Overall previous studies to compare laparoscopic and 
open surgery in complicated and uncomplicated cases 
have shown no significant difference in serious 
infectious complications, and even a significant 
increase in postoperative ileus was seen with 
laparoscopy in comparison to open surgery [21]. 
Postoperative complications were significantly less 
common for laparoscopic appendectomy (15.0% vs. 
30.0%, p=0.049), and longer hospitalization (more 
than 3 days) was less common (18.3% vs. 41.7%, 
p=0.005). Previous studies have also reported reduced 
overall complication rates after laparoscopic surgery, 
but not all studies were statistically significant [17]. In 
the present study, postoperative ileus also occurred 
less often after laparoscopy (3.3% vs. 11.7%) than in 
previous studies reporting ileus rates of 4.0% after 
laparoscopy and 14.7% after open appendectomy [21]. 
Laparoscopy was also numerically lower in terms of 
reoperation (1.7% vs. 5.0%), 30-day readmission 
(5.0% vs. 10.0%), negative appendectomy (5.0% vs. 
6.7%) and mortality (0% vs. 1.7%), but these 
differences were not significant. Previous studies have 
also consistently shown similar major morbidity and 
mortality rates between the two methods with a benefit 
for laparoscopy in pain, wound infection, recovery and 
hospitalization [17] [18]. There were several 
limitations in this study. The study was a single-center 
retrospective study with a relatively small number of 
patients (120); the results might not be generalizable. 
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The choice of surgical technique might have been a 
reflection of surgeon preference, disease severity, 
equipment availability, and patient factors. 
Retrospective data may also lack information 
regarding pain, medication use and post surgery 
recovery. Furthermore, long-term complications like 
incisional hernia, chronic pain, return to normal 
activity, and quality of life were not assessed. A large 
multicenter prospective study is recommended. 

Conclusion 

It is concluded that laparoscopic appendectomy was 
associated with lower postoperative pain, reduced 
analgesic requirement, earlier oral intake and 
ambulation, fewer overall complications, and shorter 
hospital stay compared with traditional open 
appendectomy. However, laparoscopic surgery 
required a longer operative time and carried a small 
risk of conversion to open surgery. Major outcomes 
including intra-abdominal abscess, reoperation, 
readmission, and mortality were comparable between 
the two approaches. Laparoscopic appendectomy may 
therefore be preferred where appropriate expertise and 
facilities are available. 
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