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Complicated appendicitis is defined as an acute episode of appendicitis, accompanied by a
perforation of the appendix or the formation of an intra-abdominal abscess, with or without
peritonitis. Laparoscopic appendectomies have been performed since the 1980s. However, the
debate has still been ongoing on whether the laparoscopic approach is preferred over open
appendectomies for complicated appendicitis, with most scholars focusing on the post-operative
complications as an indicator to investigate the above.
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Introduction

Complicated appendicitis is defined as an acute episode of appendicitis, accompanied by a
perforation of the appendix or the formation of an intra-abdominal abscess, with or without
peritonitis [1]. Laparoscopic appendectomies have been performed since the 1980s and surgeons
have reached a generalized consensus on the superiority of this technique over an open
appendectomy for uncomplicated appendicitis. However, the debate has still been ongoing on

publication under the terms and whether the laparoscopic approach is preferred over open appendectomies for complicated

conditions of the Creative | appendicitis, with most scholars focusing on the post-operative complications as an indicator to
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Some scholars have studied the above research question by comparing the incidence of post-
censes/by/4.0/).

operative complications for laparoscopic appendectomies conducted in patients presenting with
complicated versus uncomplicated appendicitis. In a study conducted by Ball, et al.,, on 304

patients, the results showed no significant difference in the total length of stay in the hospital or
return to daily activities between the two groups [1]. Furthermore, complication rates were equivalent between the two groups
after undergoing laparoscopic surgery, revealing 5% in the uncomplicated group and 6% in the complicated one, with abdominal
abscesses occurring in only three patients of the complicated group, as opposed to four patients presenting with uncomplicated
appendicitis. Furthermore, another variable they studied is analgesia requirements, which also showed no significant differences.
On the other hand, other researchers have investigated and compared the outcomes of laparoscopic appendectomies as
compared to open appendectomies for complicated appendicitis. Ball, et al., have argued that many series covering a wide variety
of patients have concluded that the risks for post-operative abscess and fistula formation or any other intra-abdominal
complication, have been similar for both laparoscopic and open appendectomies in cases of patients presenting with acute
appendicitis [1]. However, in their own study, the scholars concluded that there exists a significant difference in hospital stays
between patients undergoing open surgery, with a higher rate of complications (22%) for patients presenting with complicated
appendicitis, while the laparoscopic appendectomy had an average of 2.2 days stay at the hospital and 6% complication rate.
Another study conducted by Horvath, et al., also showed statistically significant differences between the open and laparoscopic
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approaches for complicated appendicitis [2]. There was no difference in prevalence of postoperative ileus or appendiceal stump
insufficiencies between the two groups. Nevertheless, surgical time was significantly lower in the open approach, showing a
longer duration by around five minutes and the median length of stay was significantly shorter for the laparoscopic approach.
Furthermore, surgical site infections occurred in 38 out of the 926 patients undergoing an open appendectomy (4.1%), as
compared to no patients out of the 590 who underwent a laparoscopic appendectomy (0%). Another statistically significant
difference in favor of the open approach is the incidence of intraabdominal abscess, which is higher in the laparoscopic approach
(2 patients in the open appendectomy versus 10 patients in the laparoscopic appendectomy). However, they explain that the risk
of intraabdominal abscesses can be greatly reduced through local irrigation in supine position, making laparoscopic
appendectomies safe and possible ways to treat complicated appendicitis [2]. In accordance with the above, Katsuno, et al., found
that wound infections were significantly increased in patients presenting with complicated appendicitis, undergoing open
appendectomy, with a higher overall risk of postoperative complications (32.1%), as opposed to 18% for laparoscopic
appendectomies [3]. However, intra-abdominal abscesses were still greater in the laparoscopic appendectomy group (7.1%) as
compared to the open appendectomy group (4.8%) [3].

Furthermore, Wei, et al.,, conducted a meta-analysis on several previous randomized clinical trials and argued that the
significantly greater operative time for laparoscopic appendectomies is correlated with the increased instrumentation and
preparation required for such a delicate surgery and that this lengthier operative time is not disadvantageous in the face of the
shorter hospital stay, easier healing process and lower risk of complications of laparoscopic appendectomies for complicated
appendicitis [4]. In this meta-analysis, not only is the overall rate of post-operative complications less in the laparoscopic
appendectomy group, but the incidence of intra-abdominal abscesses is also significantly lower, although there were some
discrepancies. These scholars tried to explain the above findings by claiming that the minimally invasive approach decreases
rates of wound infections through extraction with a trocar, but limits a thorough removal of inflammatory exudation from the
peritoneal cavity due to decreased visualization, thereby increasing the risk for intra-abdominal abscesses in some studies [4].

In contrast, other researchers have used the same method to investigate the above research question, by comparing outcomes of
laparoscopic and open appendectomies for complicated appendicitis, but have yielded different results, showing no significant
differences between the two groups. In a study conducted by Fujishiro, et al, researchers found that the incidence of
postoperative complications, such as organ-space surgical site infection, deep wound SSIs and superficial wound SSIs, had an
odds ratio of 1.21 and the length of stay in the hospital was 4 days for both groups, patients presenting with acute appendicitis
who underwent open or laparoscopic appendectomies [5]. Therefore, in the pediatric population, patients presenting with acute
appendicitis had post-operative complications and length of stay similar in both types of surgeries [5]. Furthermore, Khalil, et
al., showed that although laparoscopic appendectomies take longer surgical times and shorter hospital stays, no differences were
statistically significant for the rate of intra-abdominal abscesses in both groups, with around 1.6% in the open appendectomy
group, as compared to 1% in the laparoscopic approach group [6]. These scholars also denounced the theory that gas insufflation
increases the risk of intra-abdominal abscesses in patients undergoing a laparoscopic appendectomy for acute appendicitis. This
is because there was no significant difference between the two groups and because the abscesses were primarily situated in the
right lower quadrant and pelvis and cultures for open and laparoscopic appendectomies yielded mixed GI flora and not only
anaerobes [6]. In addition, Yei, et al., argue that the only advantage that laparoscopic appendectomies have over open
appendectomies is found in the case of elderly patients, those with comorbidities or patients presenting with acute appendicitis,
in terms of cost and hospital stay duration only [7].

Other scholars have opted to compare the open and laparoscopic approaches for patients presenting with both, complicated and
uncomplicated appendicitis. Tiwari, et al., have found that a laparoscopic approach is preferred over the open approach no
matter the initial presentation [8]. Of course, complicated appendicitis had worse outcomes than the uncomplicated presentation;
however, for complicated appendicitis presentations, although the mortality was negligible for either approach, morbidity
proved to be significantly decreased with a laparoscopic appendectomy, ranging between 5 and 18.5%, as compared to 8-17%
with open approaches. In addition, in their research, the risk of intra-abdominal abscesses were also lower with laparoscopic
approaches, ranging between 12.8 and 39.5%, as compared to the open approach, ranging between 26 and 37% [8].

In order to tackle the most common morbidity associated with complicated appendicitis, intra-abdominal abscess formation,
other scholars have researched ways and techniques of doing so. According to Katkhouda, et al., there are three important things
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to avoid intra-abdominal abscesses, which include proper preoperative resuscitation, proper perioperative antibiotics and a good
surgical method and they found that applying the correct minimally invasive procedures would minimize the risk of intra-
abdominal abscesses to near 0 [9]. Allemann, et al., found that adopting prophylactic drainage after laparoscopic appendectomy
did not contribute positively to complication risks [10]. Patients who were without a drain had a statistically significant lower
risk of total complications (7.7%) as compared to patients who were with a drain (18.5%), while speeding recovery time and
decreasing the stay at the hospital [10]. However, another discrepancy in the literature occurs because other scholars have
advocated for drainage in the case of presentations of acute appendicitis. Pakula, et al., have found that usage of a closed suction
drain significantly decreases the risk of intra-abdominal abscess formation (6%), as compared to patients without drain
placement (20%) [11]. With all the above literature kept in mind, the “European Association for Endoscopic Surgery and other
interventional techniques” has claimed that the laparoscopic approach can be used to treat cases of acute appendicitis if “the
proper expertise is available,” thereby showing that any surgeon, who lacks the expertise of performing a laparoscopy, can end
up with a higher rate of complications and conversions thereon to an open approach [1].

Nevertheless, despite the escalating belief in the superiority of non-invasive laparoscopic methods of surgery in a variety of fields
and especially in cases of appendicitis, research has been inconsistent concerning the complications and sequelae of laparoscopic
appendectomies for complicated appendicitis. There persists a discrepancy concerning the rate of intra-abdominal abscesses,
aside from other complications for laparoscopic appendectomies and especially for complicated appendicitis. While most have
reported an increase in the risk, others have reported decreased or equivalent risks and even others have advocated for different
techniques to prevent the above. Further research will be portrayed in this research paper to add to the body of knowledge
concerning the topic at hand to investigate whether the risk of post-operative complications is even less than what is found in
previous papers.

In our study that was conducted between 2012 and 2022 comparing laparoscopic vs open approach in the management of
perforated appendicitis, we have seen significant difference favoring the laparoscopic approach, with less incidence of recurrent
abscesses, which was seen in one patient of the 100-patient operated with the laparoscopic approach.

Our analysis confirm that the best result of laparoscopic approach is due to the followings:

The massive lavage that we do, with at least 10 liters of normal saline

The exploration of all quadrants of the abdominal cavity thoroughly, searching for any residual purulent fluid
Patient position changing during exploration

The time consumption for the lavage was at least one hour

The surgery was done by the attending physician and not by the residents

Good drainage that was kept sometimes even after the patient discharge

N o U L

Appropriate antibiotherapy

We think that the most important factor that led to the decrease in the incidence of the recurrence of abscesses was the massive
lavage and thorough exploration of the abdominal cavity. These two factors cannot be done similarly during classical open
approach.

Conflict of Interest
The authors have no conflict of interest to declare.

References

1. Ball CG, Kortbeek ]B, Kirkpatrick AW, Mitchell P. Laparoscopic appendectomy for complicated appendicitis: an evaluation of
postoperative factors. Surgical Endosc. 2004;18:969-73.

2. Horvath P, Lange J, Bachmann R, Struller F, Kénigsrainer A, Zdichavsky M. Comparison of clinical outcome of laparoscopic versus open
appendectomy for complicated appendicitis. Surgical Endosc. 2017;31:199-205.

3. Katsuno G, Nagakari K, Yoshikawa S, Sugiyama K, Fukunaga M. Laparoscopic appendectomy for complicated appendicitis: a comparison
with open appendectomy. World ] Surg. 2009;33:208-14.

4. WeiB, Qi CL, Chen TF, Zheng ZH, Huang JL, Hu BG, et al. Laparoscopic versus open appendectomy for acute appendicitis: a metaanalysis.
Surgical Endosc. 2011;25:1199-208.

https://doi.org/10.46889/JSRP.2023.4308 https://athenaeumpub.com/journal-of-surgery-research-and-practice/


https://doi.org/10.46889/JSRP.2023.4308
https://athenaeumpub.com/journal-of-surgery-research-and-practice/

5. Fujishiro J, Watanabe E, Hirahara N, Terui K, Tomita H, Ishimaru T, et al. Laparoscopic versus open appendectomy for acute appendicitis
in children: a nationwide retrospective study on postoperative outcomes. ] Gastrointestinal Surg. 2021;25:1036-44.

6. Khalili TM, Hiatt JR, Savar A, Lau C, Margulies DR. Perforated appendicitis is not a contraindication to laparoscopy. The Am Surgeon.
1999;65(10):965-7.

7. Yeh CC, Wu SC, Liao CC, Su LT, Hsieh CH, Li TC. Laparoscopic appendectomy for acute appendicitis is more favorable for patients with
comorbidities, the elderly and those with complicated appendicitis: a nationwide population-based study. Surgical Endosc. 2011;25:2932-
42.

8. Tiwari MM, Reynoso JF, Tsang AW, Oleynikov D. Comparison of outcomes of laparoscopic and open appendectomy in management of
uncomplicated and complicated appendicitis. Ann Surgery. 2011254(6):927-32.

9. Katkhouda N, Friedlander MH, Grant SW, Achanta KK, Essani R, Paik P, et al. Intraabdominal abscess rate after laparoscopic
appendectomy. The Am ] Surg. 2000;180(6):456-61.

10. Allemann P, Probst H, Demartines N, Schéfer M. Prevention of infectious complications after laparoscopic appendectomy for complicated
acute appendicitis-the role of routine abdominal drainage. Langenbeck's Arch Surg. 2011;396:63-8.

11. Pakula AM, Skinner R, Jones A, Chung R, Martin M. Role of drains in laparoscopic appendectomy for complicated appendicitis at a busy
county hospital. The Am Surgeon. 2014;80(10):1078-81.

‘zh ATHENAEUM
Journal of Surgery Research and Practice > LA scienminic pusLiswers

Publish your work in this journal

Journal of Surgery Research and Practice is an international, peer-reviewed, open access journal publishing original research, reports, editorials, reviews
and commentaries. All aspects of surgery health maintenance, preventative measures and disease treatment interventions are addressed within the journal.
Medical surgeons and other researchers are invited to submit their work in the journal. The manuscript submission system is online and journal follows a
fair peer-review practices.

Submit your manuscript here: https://athenaeumpub.com/submit-manuscript/

https://doi.org/10.46889/JSRP.2023.4308 https://athenaeumpub.com/journal-of-surgery-research-and-practice/


https://doi.org/10.46889/JSRP.2023.4308
https://athenaeumpub.com/journal-of-surgery-research-and-practice/
https://athenaeumpub.com/journal-of-surgery-research-and-practice/
https://athenaeumpub.com/journal-of-surgery-research-and-practice/
https://athenaeumpub.com/submit-manuscript/

