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Abstract
Background
Acute appendicitis is very common surgical cause of acute abdomen and needs surgical
removal either by laparoscopic or open appendicectomy. The aim of this study is to
compare frequency of surgical site infection (SSI) in patients undergoing laparoscopic and
open appendicectomy.
Materials and Methods
The study was prospective study conducted in NMCTH, Biratnagar. Total 200 patients
with diagnosis of acute appendicitis admitted through the emergency department of our
hospital were included in the study. The patients were randomly allocated in two groups:
Laparoscopic appendicectomy group (LA) and Open appendicectomy group (OA). Both
groups underwent successful emergency appendicectomy. Wound infections in terms of
surgical site infection (SSI) if present were recorded. All age groups and both sexes were
included.
Results
Two hundred patients underwent appendicectomy, one hundred Laparoscopic
ppendicectomy (LA) and another hundred open appendicectomy (OA). The mean age of
patients with acute appendicitis was 30.63±16.14 years with minimum of 6 years and
maximum of 77 years. The highest number of patients were in age group of 10 to 20
years (29.5%). In LA group SSI noted in 3 patients (3%) whereas in OA group it was
found in 12 patients (12%).
Conclusion
Laparoscopic appendicectomy is better and offers great advantages in terms of SSI as
compared to Open appendicectomy.
Key words: Surgical site infections (SSI), Laparoscopic appendicectomy (LA), Open
appendicectomy (OA).
Introduction
laparoscopic appendicectomy, since then
The term acute appendicitis was coined by
LA had got acceptance [3]. Surgical site
Reginald Harvard Fitz in 1886 and
infection (SSI) is the most common
proposed for early removal of appendix to
complications following appendicectomy
save the life [1]. Open appendicectomy
and seen in 5-10% of all patients [4]. SSI
(OA) was described by McBurney in 1894
leads to increase pain, discomfort, prolong
and remained treatment of choice for acute
hospital stay and delay in recovery [5]. So,
appendicitis [2]. But in 1983 the German
aim should always be focused to reduce
gynecologist Kurt Semm perfomed first
SSI. SSI means infections within 30 days
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of surgery or within one year in case of
implants according to CDC.SSI may be
superficial, deep or organ space infections
[6]. This study aims to evaluate surgical
site infections (SSI) in patients who
underwent Laparoscopic as well as Open
appendicectomy for acute appendicitis.

Surgical Outpatient Department. During
follow up suture removal and wound
inspections was done. Patients were
further followed up on 2nd and 4th weeks of
operation. Parameters used for assessment
of wound infection are shown in Table 1.

Materials and Methods
A prospective, comparative, randomized
study was conducted in the patients,
diagnosed as acute appendicitis who
underwent emergency appendicectomy.
Patients admitted through Emergency
Department of Nobel Medical College and
Teaching Hospital, Biratnagar, Nepal from
June, 2017 to September, 2018, were
included in the study after taking ethical
clearance
from
Institutional
Review
Committee. The diagnosis of acute
appendicitis was made on the basis of
history, clinical examinations, laboratory
investigations and by ultrasonography of
abdomen and pelvis.
A total of 200 patients of all age group and
both sexes were included in the study
excluding those who were not able to
return for follow up. Informed written
consent was obtained from all the patients
who were enrolled in this study.
Pregnant women and patients with medical
diseases like hemodynamic instability,
chronic medical or psychiatric illness
cirrhosis
and
coagulation
disorders,
metabolic
disorder
patients
like
malnutrition, diabetes, uremia, jaundice
patients were excluded from the study.
The enrolled 200 patients were divided into
two groups LA group (Laparoscopic
appendicectomy) and OA group (Open
appendicectomy) with 100 patients in each
group. Each group of patients received
1gm ceftriaxone and 500mg metronidazole
at the time of induction of anesthesia.
All patients were observed till 3rd
postoperative day and were discharged and
were asked to follow up after one week in

Grade
infection

I

Grade
infection
Grade
infection

II

Table 1: Grades of Wound Infection

III

Slight reddening and induration of
wound
edges
requiring
no
intervention.
Slight serous discharge from
wound, requiring no intervention
Obvious infection or purulent
discharge from wound, requiring
repeated change of dressings and
institution of antibiotics

These types of wounds were managed
with suture removal, wound swab for
culture
and
sensitivity,
analgesics,
antipyretics and antibiotic treatments.
Analysis
The results of the study were statistically
analyzed using SPSS version 25, using chisquare test and independent sample t-test.
Results on continuous measurements are
presented on mean ± SD (min-max) and
results on categorical measurement are
presented in numbers (%). A p-value of
<0.05
was
considered
statistically
significant.
Results
A total of 200 patients with acute
appendicitis were studied, of which 100
were in LA group and another 100 in OA
Group. Out of 200 patients, 107 were
female (53.5%) and 93 were male
(46.5%). Therefore, female to male ratio
was 1.15:1. The mean age of patients with
acute appendicitis was 30.63 ± 16.14
years with minimum of 6 years and
maximum of 77 years. The highest
incidence of acute appendicitis was
observed in the patients of age group 10 to
20 years (29.5%) as shown in Table 2.
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Table 2: Distribution of patients according to different age groups
Age
(Year)

0-10
10-20
20-30
30-40
40-50
50-60
>60
Total

Group

No. of Patients
Laparoscopic
Appendicectomy(n=100)
Male
Female
3 (3%)
2 (2%)
10 (10%)
18 (18%)
11 (11%)
12 (12%)
10 (10%)
13 (13%)
4(4%)
5 (5 %)
6 (6%)
3 (3%)
1 (1%)
2 (2%)
45 (45%)
55 (55%)

Out
of 200 patients, 100 underwent
Laparoscopic appendicectomy and another
100 underwent Open appendicectomy. On
evaluation of the intraoperative findings of
laparoscopic appendicectomy, 84 were
uncomplicated
appendicitis,
5
were
gangrenous
appendix,7
appendicular
abscess and 4 perforation peritonitis
whereas in open appendicectomy 73 were
uncomplicated appendicitis,7 gangrenous

Open Appendectomy (n=100)
Male
2 (2%)
17 (17%)
8 (8%)
12 (12%)
3 (3%)
5 (5%)
1 (1%)
48 (48%)

Female
3 (3%)
14 (14%)
9 (9%)
11 (11%)
6 (6%)
5 (5%)
4(4%)
52 (52%)

Total (n=200)
10 (5%)
59 (29.5%)
40 (20%)
46 (23%)
18 (9%)
19 (9.5%)
8 (4%)
200 (100%)

appendicitis,12 appendicular abscess and 8
perforation peritonitis .The surgical findings
between two groups was not statistically
significant(p=0.289) but the rate of
surgical site infections was found to be
higher in complicated appendicitis both in
laparoscopic
appendicectomy(P<0.001)
and open appendicectomy(p<0.001)as
shown in Table 3.

Table 3: Comparison of intraoperative finding between Laparoscopic Appendectomy and
Open Appendectomy
Groups

Group
LA

Group
OA

Postoperative
infection
Infection
No
infection
Total
Infection
No
infection
Total

Uncomplicated
appendicitis
0
84

Surgical Finding
Gangrenous
Appendicular
appendix
abscess
0
1
5
6

2
2

84
1
72

5
1
6

7
4
8

4
6
2

73

7

12

8

*statistically significant
During follow up in outpatient department
(OPD), Three patients (3%) developed
surgical site infections in Laparoscopic
group whereas twelve (12%) developed
SSI in Open appendicectomy group which
is statistically significant (p=0.029) as
shown in Table 4. In Laparoscopic
appendicectomy group, two patients had
grade one and one patient had grade two
types
SSI.
Whereas,
in
Open
appendicectomy group, six patients had
grade three, four had grade two and two

p value
Peritonitis

<0.001*
0.289
<0.001*

had grade one type of SSI. All these
wounds were managed successfully.
Table 4: Comparison of wound infection
between two groups (LA versus OA)
Wound
infection,
n (%)
Laparoscopic
appendectomy
Open
appendectomy

3 (3%)

No
wound
infection,
n (%)
97 (97%)

12(12%)

88 (88%)

pvalue

0.029*

*statistically significant
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Discussion
Laparoscopic appendicectomy is very
common surgical procedure in General
surgical practice nowadays where expertise
and equipment are available. Moreover, it
offers the complete visualizations of
peritoneal cavity so that there is less
chance of diagnostic error.
Different series has reported 8 to 33 % of
negative appendicectomy, which is more
common in female patients of child bearing
age. Therefore laparoscopic technique aids
diagnostic accuracy as well as avoids
unnecessary negative appendicectomy and
also helps to find out the cause of
abdominal pain [7, 8].
In the present study altogether there were
107(53.5%) female patients whereas male
patients were 93(46.5%). The female to
male ratio was 1.15:1. Therefore female
predominance was seen in our study.
Similar finding was observed in the study
conducted earlier in our institute [9].
However, the study conducted by Williams
et al showed male predominance in their
study [4]. The mean age of the patients
with acute appendicitis was 30.63+-16.14
years with minimum of 6 years and
maximum of 77 years. The highest number
of the patients was observed in between
10 to 20 years (29.5%). Similar finding
was observed in our study conducted
earlier [9] but another study showed peak
incidence between 15-25 years [4] and the
study of Kumar et al showed peak
incidence between 10-30 years [10]. Both
are almost comparable with our study.
Surgical site infection (SSI) is the most
common
complications
following
appendicectomy and seen in 5-10% of all
patients [4]. In the present study ,surgical
site infections was seen higher in
complicated appendicitis in gangrenous
appendix,
appendicular
abscess,

appendicular perforations peritonitis both
in
laparoscopic as well
as
open
appendicectomy .Therefore intraoperative
findings were directly related to surgical
site infections .The study conducted by
Baek HN et al ,Minutolo et al, Suh YJ et al[
11,12,13] too showed intraoperative
findings were directly proportional to the
SSI which is comparable to our study.
About
intra
abdominal
access
for
appendicectomy, wound infection rate in
Laparoscopic appendicectomy (LA) was
only 3% whereas in Open appendicectomy
it was 12%, which was statistically
significant (P=0.029). Similar type of
findings was observed by Yagnik VD
showing 1.92%in LA and 10.63%in OA
and Khan et al (1.2% in LA and 9.2% in
OA) which were comparable with our
study [14, 15]. The large meta-analysis of
randomized control trial of 2877 patients
too showed wound infection rate lower in
laparoscopy
(2.3
to6.1%)
that
is
comparable to our study [16]. However the
study conducted by Tamjeed et al showed
no significant advantage of LA over OA in
terms of surgical site infections [17].
The presentstudy showed that LA offers
less chance of wound infections as such
there will be less postoperative morbidity
and aids quick recovery of the patient’s.
However, intraoperative conditions of
appendix too had direct impact on outcome
of SSI.
Conclusion
This study concludes that Laparoscopic
appendicectomy is better than Open
appendicectomy in terms of surgical site
infections.
So,
laparoscopic
appendicectomy should be performed
where expertise and facilities are available.
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