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ABSTRACT

Appendicitis is the most common cause for abdominal surgeries among all age groups worldwide. Significant
research papers were published concerning the techniques through which appendectomy is done. Open appendectomy
has been the gold standard treatment for acute appendicitis and has been known as a safe practice with relatively low
rate of postoperative complications. However, in the last few decades, laparoscopic surgery has developed widely
with the advent of minimal surgical invasion and is now more increasingly prevalent intervention. In this study, we
aim to report on previous literature on laparoscopic and open appendectomies that were carried out in Saudi Arabia
and compare the efficacy, safety and complications of performing laparoscopic and open appendectomies including
mean operative time, mean hospital stay and prevalence of postoperative complications, mainly, wound infection and
intra-abdominal infections. PubMed database and EBSCO Information Services were used for articles selection. All
relevant articles to our review with the topics regarding the appendectomy procedures; both open, laparoscopic, and
other articles have been used. We excluded other articles, which are not related to this field. The data will be extracted
according to specific form in which it is going to be reviewed by the group members. The study found out that mean
operative time was shorter in open procedures than laparoscopic one making it open appendectomy the faster
intervention. Mean hospital stay was found to be significantly less in LA than OA patients. Indicated higher rate of
intra-abdominal infections in the LA patients than OA ones, while wound infections are mainly present in OA cases
in the reference studies.

Keywords: Appendicitis, Open appendectomy, Laparoscopic appendectomy, Saudi Arabia

INTRODUCTION acute appendicitis for more than a century. Although it is

a safe procedure, the incidence of postoperative
Appendicitis is known as the most common cause for complications is 10% to 20%.” Over the last three
abdominal surgical procedures among all age groups.’ decades Wlth the advent of laparoscopic surgery ar_ld the
Open appendectomy has been the standard treatment of more widespread use of laparoscopy, complicated
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appendicitis (CA) defined as gangrenous or perforated
appendicitis with or without peritonitis has been
increasingly managed laparoscopically, with up to 67%
of cases of CA performed laparoscopically in 2011 in the
USA.> Open and laparoscopic approaches are highly
equivalent through; however, each approach has its
advantages in certain situations. Specific comparative
research between both of them have not be run on Saudi
patients specifically, but world widely, the open
technique is less costly and is associated with shorter
operative times.* Laparoscopy allows the doctor to obtain
superior visualization of the peritoneal cavity and
exclusion of other pathology when the diagnosis of
appendicitis is equivocal, thus it is often the operation of
choice in women that are of childbearing age in whom
the differential diagnosis for appendicitis is broad.’
Although the safety of laparoscopic appendectomy is
well documented, the superiority of LA over OA has not
yet been well established. This is in contrast to
laparoscopic  cholecystectomies, which are more
advantageous over open cholecystectomies.® This study
was designed as a review comparative literature to point
out the differences between the open and laparoscopic
appendectomy in different hospitals and regions of Saudi
Avrabia.

METHODS
Sample and study groups

PubMed and EBSCO Information Services were chosen
as the search databases for the publications used within
the study, as they are high-quality sources. PubMed being
one of the largest digital libraries on the internet
developed by the National Center for Biotechnology
Information (NCBI) which is a part of the United States
National Library of Medicine. Topics concerning the
appendectomy procedures; both open, laparoscopic,
comparative, and other articles have been used in the
making of the article. Restriction to the last 10 years,
country restriction on Saudi Arabia, and English language

due to unavailable resources for translation were used.
The founded articles were screened by titles, and
reviewing the abstracts yielded 4 articles which were
enrolled.

Inclusion criteria: The articles were selected based on
the relevance to the project which should include one of
the following topics; ‘Open appendectomy, laparoscopic
appendectomy, and open versus laparoscopic
appendectomy’.

Exclusion criteria: All other articles which did not have
one of these topics as their primary end, or repeated
studies, and reviews studies have been excluded.

Statistical analysis

No software has been utilized to analyze the data. The
data was extracted based on specific form that contain
(Title of the publication, author’s name, objective,
summary, results, and outcomes). These data were
reviewed by the group members to determine the initial
findings, and the modalities of performing the surgical
procedure. Double revision of each member’s outcomes
was applied to ensure the validity and minimize the
mistakes.

RESULTS

Nassir et al group, assessed the prevalence of LA with
regard to different variables. Their study included 243
patients with acute appendicitis in the period between
April and July 2016 in the general surgery department of
King Abdulaziz Hospital and Oncology Center in Jeddah,
Saudi Arabia. They found that advantages of the
laparoscopic appendectomy approach including shorter
hospital stay, decreased need for postoperative analgesia,
early food tolerance, earlier return to work, lower rate of
wound infection. They also found a considerable
preference of patients and a high satisfaction after the
surgery.’

Table 1: Study, study design, country, objective, duration, outcome and reference number.

Study design  Country Obijective

Duration Outcome

Assess the prevalence

i of laparoscopic
Nassir et  Cross- p p

of stud
Advantages of the laparoscopic
appendectomy approach including
shorter hospital stay, decreased
need for postoperative analgesia,
early food tolerance, earlier return

KSA appendectomy with 3 months
regard to several post-

operative variables.

al sectional study to work, lower rate of wound
infection. Furthermore a
considerable preference of patients
and a high satisfaction after the
surgery was found.

Laparoscopic appendectomy is
both a safe and effective method

Examining the efficacy, in managing children with acute

Al- Cross- safety and . o
- KSA R . 5 years uncomplicated appendicitis. LA 8
Bassam sectional study (c:ﬁirrdp;gﬁatlons of LA'in should be done with caution in

children with complicated
appendicitis.

Continued.
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Duration

- Outcome

Study design  Country Obijective

Evaluate laparoscopic

appendectomy in
Prospective comparison with open
Comparative ~ KSA appendectomy, with
Study special emphasis on

postoperative septic

The study found that laparoscopic
appendectomy is as safe and

effective as the open one, as it 9
significantly reduces the

postoperative infection rate.

Marzouk

et al 5 Years

complications.

Al-Bassam, however, tried prospectively to examine the
efficacy, safety and complications of LA in children.
Enrolled a total of 113 children according to specific
criteria in the period between January 1999 and May
2003 at King Khalid University Hospital in Riyadh,
Kingdom of Saudi Arabia. They found that Laparoscopic
appendectomy is both a safe and effective method in
managing  children  with  acute  uncomplicated
appendicitis. LA should be done with caution in children
with gomplicated appendicitis as will be further discussed
later.

Marzouk et al group tried to evaluate laparoscopic
appendectomy in comparison with open appendectomy,
with  special emphasis on postoperative septic
complications. Their total study group included 227
consecutive patients admitted with suspected appendicitis
in the period between 1995 and 1999. They found that
wound infection was higher in OA than LA procedures,
along with other factors making the laparoscopic
procedure is as effective and safe as the open one.’

DISCUSSION

Acute appendicitis is one of the commonest clinical
presentations that need emergent surgical intervention
with 8% of lifetime incidence." Since Fitz firstly
described it in 1886, a lot has been documented about the
inflamed vermiform appendix as well as the need for
medical intervention to prevent the morbid consequences
of such cases.® According to Bristow, appendectomy is
the best way to manage appendicitis.* Appendectomy
has been favored because of its outcomes that directly
reduce morbidity and mortality rates. McBurney has been
credited the surgical technique of the open appendectomy
in 1894, which has not significantly changed in the last
120 years.*

OA approaches can be briefly described as it involves
making a 5 cm incision at the lateral border of the right
rectus muscle at the midpoint between the umbilicus and
right anterior-superior iliac spine. Blunt dissection and
electrocautery are used to separate the fascia from
muscles, and the peritoneum is then opened. The cecum
then can be visualized and mobilized revealing the
appendix. Cecum and appendix are then brought out of
the peritoneal cavity, then the mesoappendix is ligated,
and the appendiceal base is divided to leave a stump.*®

Laparoscopic appendectomy was firstly described by
Semm in 1983 with the advent of minimal being a
minimally invasive procedure. Surgical operations have
evolved over time from OAs to increasingly minimally
invasive LA procedures and advancements in
laparoscopic surgery and intraoperative instruments are
markedly increased in the last decade. Such
improvements are why LA is more preferred than the
open technique.

In Saudi Arabia, the study of Nassir et al, focus was put
mainly on different factors that might be affected by the
type of procedure. However, 5.34% of the undergone LA
operations were converted to an open procedure due to
inability to insufflate in 7.7% of those cases, 61.5%
unclear anatomy or difficult dissection, the remaining
30.8% due to massive intra-operative bleeding.’

However, in Al-Bassam study, LA was successfully
completed in only 88% of attempted LAs among patients
and conversion to open appendectomy had to be restored
to for complicated cases due to technical difficulties such
as malposition of appendix, mass formation, adhesions
and perforation during manipulation.®

In the study of Marzouk et al has shown that 48% of the
patients that had undergone appendectomy had a
laparoscopic approach while 52% had an open approach.
The male-to-female ratio of the laparoscopic group was
2.4:1 and mean age group was 23 years while the OA
group male-to-female ratio was 2.3:1 with a mean age of
20.2 years.?

Average age groups in Al-Bassam, and Nassir et al
studies were 8 and 28 years, respectively, allowing this
study to cover wider range of age groups and associated
findings in each research.”®

Mean operative time (min) in the laparoscopic procedures
was 67.3+25.1 for LA and 59.4+11.2 for OA procedures
in Marzouk et al study while in Al-Bassam study, which
data is on laparoscopic appendectomy in children, the
mean operative time was 53124.41 for uncomplicated
appendicitis and 63.5£17.33 for complicated appendicitis
and it was about 80 mins in Nassir et al study, whose
study group underwent laparoscopic appendectomy. This,
in turn, makes OA a faster operation than LA in adults.”®

However, in Marzouk et al study, the mean hospital stay
(days) among LA patients was 2.2+2.8 and among OA
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patients 3+3.1. Mean hospital stay in Al-Bassam study
was 2.9+0.98 for uncomplicated cases and 6.6+4.91 for
complicated ones. Moreover, the mean hospital stay in
Nassir et al study was 2 days ranging from 2-4. Thus,
mean hospital stay is significantly less in LA than OA
patients.””

Marzouk et al study has compared the prevalence of both,
postoperative septic complications wound infection, and
intra-abdominal infection among both LA and OA
patients showing that 0% versus 7.6% suffered from
wound infections in LA and OA cases, respectively,
while 2.7% versus 2.5% suffered from intra-abdominal
infection in LA and OA, respectively. Concluding that
this might indicate higher rate of intra-abdominal
infections in the LA patients than OA ones, while wound
infections are mainly shown in OA cases.’

Al-Bassam has found that there were no cases of wound
infection and intra-abdominal collections in the
uncomplicated appendicitis LA procedures while 13% of
the complicated appendicitis suffered wound infections
and intra-abdominal collections.?

In Nassir et al study, 5.35% suffered postoperative wound
infections, along with 3.70% suffering intra-abdominal
abscesses.’

Intra-abdominal abscess is a serious life-threatening
complication. These findings are consistent with other
studies that showed an increased risk of intra-abdominal
abscess after laparoscopic surgery.'**°

A number of studies that were conducted worldwide were
looked-into and revised carefully to check any odd
findings that do not match most of the conducted research
and the findings of this study are similar to the other
findings.**

Strengths

During articles selection, studies were doubled-reviewed,
and their results to assure that we enroll the studies
related to the objective of our study, and to avoid or
minimize errors in the results.

Limitations

We acknowledge some limitations we had in the making
of this study. We tried to include articles that fit in the
outcome criteria for inclusion into our review. Certainly,
a bigger sample size would provide more significant
results.

CONCLUSION

Overall, the study was to compare some variations
concerning open versus laparoscopic appendectomy
including mean operative time, mean hospital stay and
prevalence of postoperative complications, mainly,

wound infection and intra-abdominal infections. Mean
operative time was shorter in open procedures than
laparoscopic ones making OA the faster intervention.
Mean hospital stay was found to be significantly less in
LA than OA patients.

Indicated higher rate of intra-abdominal infections in the
LA patients than OA ones, while wound infections are
mainly present in OA cases in the reference studies.
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