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ABSTRACT

Although laparoscopy in abdominal surgery is considered a gold standard, some surgeons still question its safety.
Therefore, this study aims to compare potential postoperative complications of traditional open appendectomy
versus laparoscopy in patients with acute appendicitis. This retrospective analysis was conducted for patients in
Iraqi hospitals within the cities of Kirkuk and Jalawla from February 2020 and continued until May 2022. A total of
260 patients who underwent appendectomy were enrolled in 2 groups, the first for open surgery and the second for
laparoscopic surgery. The basic characteristics of groups, the surgical approaches and their results (postoperative
complications) were studied. The results proved that 140 (53.8%) patients had undergone open surgery versus 120
(46.2%) had undergone laparoscopy, and the majority of them were of the age group (18-30) years and they were
females 46 (56.79%). The complication rates after open surgery were significantly higher in terms of surgical site
infection (14.3%), paralytic ileus (5.0%) and abdominal abscess (1.9%) compared to the laparoscopic approach
(6.5%, 0.8%, and 0.0% respectively). Thus, it has been concluded that laparoscopic appendectomy is a typical and safe
surgical procedure.
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INTRODUCTION

One of the main reasons for abdominal surgery is
acute appendicitis, which can affect all ages, and is
the most common abdominal emergency worldwide
[1]. In general, open appendectomy (OA) has been
considered the key standard in the remedy of acute
appendicitis since it was described by Charles Mc Brney,
et al. [2,3]. Besides, the German physician Semm, et
al. performed the first laparoscopic appendectomy in
1983, and with the advent of laparoscopy, abdominal
surgery has witnessed a remarkable improvement [4-
6]. Laparoscopic appendectomy (LA) has gained great
popularity among surgeons since its inception, due to its
many advantages such as minimal incisions, best view
of the peritoneal cavity, safe reconnoitering, mild pain,
and relatively quick recovery. Despite this, some of them
remained skeptical about its safety and preference over

open appendectomy [7,8]. It is worth noting, that cases
of appendicitis are often an emergency and at odd hours
when the laparoscopic equipment is not fully prepared
and even the competent staff in all hospitals [9]. One
of the main criticisms of laparoscopic appendectomy
may be the costs involved in surgery for the use of
single-use instruments, in addition to the possibility of
some troublesome consequences after surgery [10,11].
Several studies have been conducted to compare the two
surgical approaches to appendectomy, with conflicting
results [12-14]. Therefore, we designed this comparative
study to evaluate the post-operative consequences of
conventional open appendectomy and laparoscopic
surgery in acute appendicitis patients.

METHODS

A retrospective analysis was conducted of 260 Iraqi
patients diagnosed with acute appendicitis who
underwent a surgical procedure for appendectomy
(either laparoscopic or open) in the surgical and
emergency surgery departments of hospitals in the
cities of Kirkuk and Jalawla by surgeons with experience
in open surgery as well as laparoscopic, for the extended
period from February 2020 to May 2022. The approval
of the Research Ethics Committee of the Directorate
of Health of both cities was obtained. For all patients,
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before surgery, the necessary clinical and laboratory
examinations were performed, in addition to an
abdominal ultrasound to ensure the correct diagnosis,
after obtaining the informed consent of each patient.
The study included both genders, whose ages ranged
from 18-50 years old. On the contrary, patients with
no proven diagnosis, ages less than 18 years, who had
undergone any previous abdominal surgery, who had
coagulation disorders, contraindicated laparoscopic
surgery, and who were not qualified for anesthesia, and
pregnancy were excluded. The cases of appendectomy
were separated into two groups; the first one was
open appendectomy (OA), while the second group was
laparoscopic appendectomy (LA). As for comparing
patients between the two groups in this study, the
variables included the characteristics of the patient (age
and gender) and the time of the operation (from skin
incision to wound closure). While the post-operative
complications included the following: wound infection,
paralytic ileus, and intra-abdominal abscesses. These
complications were monitored by specialized health
personnel, and all information was recorded. After data
collection, statistical analysis was performed using SPSS
program (version 26) descriptively and also in order to
compare between the variables of the surgical groups.
Appropriate parametric and non-parametric tests were
used for specific differences between study variables,
considering that a p-value of less than 0.05 is statistically
significant.

RESULTS

Of the total 260 patients, 140 (53.8%) of whom
underwent a conventional open appendectomy (0OA),
while 120 (46.2%) of them underwent a laparoscopic
(LA) procedure as shown in Figure 1. In general, no
deaths were recorded during the study period. Among
260 patients, 126 (48.5%) were between (18-30) years
old, compared to 134 (51.5%) aged between (31-50)
years. It was noticed that the highest percentage of
patients whose ages ranged between (18-30) years

was in the laparoscopic surgery group (26.5%), while
the highest percentage of patients whose ages ranged
between (31-50) years was in the open surgery group
(31.9%). There was a clear significant difference
between them (p=0.007). As for the distribution of
participating patients by gender, 106 (40.8%) patients
were male and 154 (59.2%) were female. The highest
proportion of females was recorded in the open group
(35.8 %), while the highest proportion of males was in
the laparoscopic group (22.7 %), with a clear significant
difference (p=0.011) as presented in Table 1.

As for the average operating time in both surgical groups,
it was shorter in the laparoscopic surgery group (46.67
3.57 minutes) than the open surgery group (51.11 + 1.64
minutes) as shown in Table 2. 37 infection sites (14.3%),
13 paralytic ileus, and 5 (1.9%) abdominal abscesses
were recorded in the open group versus 17 (6.5 %), 2
(0.8%), 0 (0.0 %), respectively in the laparoscopic group.
Significant difference was seen in each postoperative
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Figure 1: Proportions of appendectomy surgeries.

Table 1: Basic variables of patients and operation time between the two surgical groups.

OA LA Total
Basic variables P value
N=140 (53.8%) N=120 (46.2%) N=260 (100%)
18-30 57 (21.9 %) 69 (26.5 %) 126 (48.5 %)
Age 0.007
31-50 83 (31.9 %) 51(19.6 %) 134 (51.5 %)
Male 47 (18.0 %) 59 (22.7 %) 106 (40.8 %)
Gender 0.011
Female 93 (35.8 %) 61 (23.5%) 154 (59.2 %)
Table 2: Operating time (minutes) for both surgical groups.
L OA LA P value
Operating time (Mean % SD)
51.11+1.64 46.67 +3.57 0.001
Table 3: Postoperative complications for both surgical groups.
L OA LA Total
Complications P value
N=140 (53.8%) N=120 (46.2%) N=260 (100%)
Site infection 37 (143 %) 17 (6.5 %) 54 (20.8 %) 0.015
Paralytic ileus 13 (5.0%) 2(0.8%) 15 (5.8%) 0.009
Abdominal abscesses 5(1.9%) 0(0.0%) 5(1.9 %) 0.037
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Table 4: Comparison post-operative complications by age and gender between groups.

OA LA Total
Complications Basic variables P value
N=140 N=120 N=260
6(2.3%) 4(1.5) 10 (3.8 %)
Age 0.001
31(11.9 %) 13 (5.0 %) 44 (16.9 %)
Site infection 5(1.9%) 7 (2.7%) 12 (4.6 %)
Gender 0.002
Female 32 (12.3 %) 10 (3.9 %) 42 (16.2 %)
Total 37 (14.3 %) 17 (6.5 %) 54 (20.8 %)
1(0.4%) 0(0.0%) 1(0.4%)
Age 0.001
12 (4.6 %) 2(0.8%) 14 (5.4 %)
Paralytic ileus 3(1.2%) 0(0.0 %) 3(1.2%)
Gender 0.092
Female 10 (0.8 %) 2(0.8%) 12 (4.6 %)
Total 13 (5.0%) 2 (0.8%) 15 (5.8%)
Age 0(0.0%) 0(0.0%) 0(0.0%) 0.029
5 (1.9 %) 0 (0.0 %) 5(1.9 %) ’
) Gender 1(0.4 %) 0 (0.0 %) 1(0.4 %)
Abdominal abscesses 0. 340
Female 4(1.5 %) 0 (0.0 %) 4(1.5 %)
Total 5 (1.9 %) 0 (0.0 %) 5 (1.9 %)

complication between the two groups and the most of
those complications were observed in the open group as
shown in Table 3. The results proved that the majority of
these postoperative complications occurred in patients
whose ages ranged between (31-50) years and in
females as illustrated in Table 4.

DISCUSSION

Since the 2000s, laparoscopic appendectomy has
become increasingly popular in countries of the world,
as it has proven to be more efficient than traditional
open surgery [15]. However, it may be associated with a
relatively increased risk of postoperative complications,
especially in cases of complicated appendicitis [16].
The use of endoscopic appendectomy is mainly
characterized by its effectiveness as a diagnostic tool,
in addition to being a minimally invasive surgery that
results in less postoperative pain, fewer problems
and shorter recuperation period compared to open
surgeries [17,18]. This study performed a retrospective
analysis to compare the postoperative complications
of both surgical methods of appendectomy. As for the
operation time when comparing the two surgeries,
LA was less than OA, which indicates the experience
and skill of the surgeons, and that most of the surgical
staff had performed advanced laparoscopic procedures
[19]. Our findings are consistent with a recent study
conducted by Nazir, et al. where they demonstrated that
the mean operation time was (46.98 + 2.99) minutes
for laparoscopic appendectomy versus (53.02+2.88)
minutes for open appendectomy [20]. In 2018, Shimoda,
et al. conducted a clinical study of the results of both
surgical approaches and found that the average operation
time in the laparoscopic approach was less (61.5) than
in the open approach (64) minutes [15]. According to
our results, LA was performed for younger age groups
more than older ones, and this may be explained by
the fact that young ages are more susceptible to acute
appendicitis [21]. This was supported by Chaitanya, et al.
through their similar study, as they found that patients

of the age group (21-30) years were more (42.8%) than
the age group (31-40) years which reached (2.8%)
in the laparoscopic appendectomy group [22]. In the
same study, more female patients (57.1%) underwent
appendectomy than males (42.8%), and this is similar
to our result, as females were more than males. In
our current study, postoperative complications (site
infection, paralytic ileus, and abdominal abscesses) were
significantly more observed in open appendectomy than
in laparoscopic surgery, especially in older females. In a
previous comparative study conducted by Kumar, et al.
they demonstrated that post-operative complications
in laparoscopic patients were the least and concluded
that laparoscopic appendectomy is the most efficient
and safe procedure and can be performed on all patients
regardless of age and gender [17]. Also, a recent study
conducted by Singh, et al. found that postoperative
complications (wound infection and prolonged ileus) in
the laparoscopic group were significantly less than the
open approach [23].

CONCLUSIONS

Laparoscopic appendectomy may be adopted as the
preferred approachinthe treatmentofacute appendicitis.
It is characterized by minimal surgical intervention, as
well as low complication rates depending on surgical
experience. Thus, it is possible to advise patients with
acute appendicitis to resort to it as a safe treatment.
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