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Introduction and outline 

Treatment of acute appendicitis 

On the 13th of September 1980, the German gynaecologist Kurt Semm 
performed the first laparoscopic appendectomy ever. Following his lecture 
about this procedure, the president of the German Surgical Society suggested 
suspending Semm from medical practice. His manuscript, as sent to the 
American Journal of Obstetrics and Gynaecology, was rejected on the ground 
that the reported technique was unethical. 

On the 21st of September 2012, laparoscopy is the standard of care for 
appendectomy. Since Semm’s paper, over 40 randomised trials to the benefits 
of laparoscopic appendectomy have been reported, and their results have 
been meta-analysed multiple times. 
The results are clear: laparoscopic appendectomy leads to a shorter hospital 
stay, fewer wound infections, less postoperative pain and an earlier return 
to daily activities. On the downside, laparoscopy is more expensive than 
open surgery, and laparoscopic appendectomy leads to a higher rate of intra-
abdominal infections [1].
Fewer is known about the long-term results of both open and laparoscopic 
appendectomy. It is assumed that laparoscopic appendectomy leads to 
fewer complications on the long term, since it can prevent the occurrence of 
adhesions and incisional hernia. This would offer additional advantages to 
laparoscopic appendectomy. In chapter 1 we address the short- and long-
term outcome of open and laparoscopic appendectomy in patients operated 
in the Academic Medical Center.  
Intra-abdominal abscesses are the main drawback of laparoscopic 
appendectomy. Unfortunately, the cause of the higher prevalence of abscesses 
after laparoscopic surgery is unknown. It is hypothesised that the use of 
endoloops to secure the appendiceal stump might be a causative factor. 
Loops are associated with more manipulation of the stump and increase the 
mucosal surface that is in contact with the abdominal contents.  Moreover, 
loops can slip or cut the tissue, thereby predisposing to stump leakage. The 
linear stapling device can prevent these problems, but is expensive. Two 
published systematic reviews concluded that there is currently insufficient 
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evidence to choose one strategy above the other [2,3]. Therefore we have 
conducted the study described in chapter 2, to investigate whether 
endostapled appendectomy will lead to fewer abdominal infections than 
appendectomy with endoloops. 
In the meantime, non-surgical treatment for acute appendicitis has 
gained popularity. Treatment with antibiotics only can lower the number 
of necessary operations, at the cost of more patients with perforated 
appendicitis [4]. However, non-surgical treatment has another drawback: 
aberrant pathology of the appendix can be missed. To determine the 
prevalence of aberrant appendiceal findings and overview the consequences 
of the found pathologies, we have conducted a systematic review that is 
presented in chapter 3. 

Treatment of perforated diverticulitis 

Like appendicitis, diverticulitis of the sigmoid colon is an infectious disease, 
in which a bulging part of the intestine is inflamed. This causes the patient to 
be sick, with fever and lower abdominal pain. 
Unlike appendicitis, uncomplicated diverticulitis does not need surgical 
intervention and is treated conservatively or not treated at all. Unlike 
appendicitis, perforation of an inflamed diverticulum is a very serious 
condition that is associated with high morbidity and mortality [5,6]. 
Differentiating uncomplicated from complicated diverticulitis seems 
therefore very important.
Edward Hinchey proposed his well known classification in 1978: Hinchey I 
for a pericolic abscess, Hinchey II for a pelvic abscess, and Hinchey III and IV 
for perforated diverticulitis. In his article, Hinchey states that in perforated 
cases, the original communication with the bowel is usually obliterated. 
Perforation of the diverticular abscess then leads to purulent peritonitis, yet 
often the original perforation can no longer be found. 
Further on, he states that when the diverticulum failes to obliterate, a free 
communication develops between the bowel lumen and the peritoneal 
cavity, leading to faecal peritonitis. According to the author, the mortality 
rate in the latter group of patients is ‘extremely high’ [7].
The treatment of perforated diverticulitis has been ever developing. The first 
operation described was a three stage procedure. At first a temporary loop-
colostomy was established to prevent faecal peritonitis, to be followed by 
sigmoid resection with end-colostomy, and in the third stage anastomosis of 
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the colon and rectal stump. 
In 1979, authors reported the first series of patients who underwent sigmoid 
resection with end-colostomy (Hartmann’s procedure) as the primary 
intervention. “The advantages of the Hartmann’s procedure are as follows: 
(1) The diseased bowel is removed at the first stage. (2) The risk of primary 
anastomosis is avoided. (3) Hospitalisation and overall time of treatment are 
reduced. (4) Mortality is relatively low. The Hartmann’s procedure should be 
considered for a broader selection of patients with complications of acute 
diverticulitis.” [8].
At present, the Hartmann’s procedure is still the standard of care for patients 
with perforated diverticulitis, especially for those with faecal peritonitis. 
Nonetheless, a third surgical strategy has gained popularity: sigmoid 
resection with anastomosis at the first stage. Currently, there is no evidence 
that either Hartmann’s procedure or resection with primary anastomosis is 
the method of choice. Until 2011, no randomised trials had been published, 
and two available systematic reviews on non-randomised studies point out 
that resection with primary anastomosis is as safe as Hartmann’s procedure, 
even in patients with faecal peritonitis [5,6].

Perforation of a diverticulum is the main cause of sigmoid perforation. 
However, as mentioned above, the original perforation is often obliterated 
and can no longer be found peroperatively. Sometimes even the pathologist 
cannot find the perforation at macroscopic inspection. To investigate 
the aetiology of sigmoid perforations and to determine what causes the 
perforation to persist - thereby causing faecal peritonitis – we have conducted 
a retrospective pathological study to sigmoid perforations. The results of this 
study are shown in chapter 4. 
Controversy exists about the safety of sigmoid resection with primary 
anastomosis in patients with perforated diverticulitis. Fearing anastomotic 
leakage, some surgeons are reluctant of creating a primary anastomosis in 
particular patients, i.e. patients in poor condition or with severe peritonitis. 
However, the amount of evidence in favour of resection with primary 
anastomosis is increasing. To determine which factors (technical or patient-
related) determine the outcome of the patient, we have conducted a 
retrospective cohort study in three hospitals in the Netherlands. Chapter 5 
describes the results of this study. 

In 2008, eyebrows were raised by a report in the British Journal of Surgery. 
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An Irish studygroup reported a series of 100 patients with complicated 
diverticulitis, of whom two-third had a purulent peritonitis (Hinchey III).  
In these patients, the surgeons did not resect the diseased sigmoid, but 
performed laparoscopic peritoneal lavage only. The results were remarkably 
well, with mortality lower than 2% and morbidity under 10%. Very few 
patients needed sigmoid resection in a second stage for ongoing disease or 
recurrent attacks [9]. 
Following this leading article, we have performed a systematic review of all 
articles reporting on this novel treatment for perforated diverticulitis. Its 
results are presented in chapter 6. 
Right after the article in the British Journal of Surgery, surgeons in the 
Netherlands started experimenting with this novel treatment. It is a viable 
option, since it prevents the formation of a stoma and makes an easy and 
quick procedure for the surgeon. In chapter 7, we describe a historical series 
on the initial experience with laparoscopic peritoneal lavage for complicated 
diverticulitis in ten Dutch hospitals.
At the same time, the Academic Medical Center and the Erasmus University 
Medical Centre joined their effort in preparing a large multicenter randomised 
trial, including patients with perforated diverticulitis. In Amsterdam, the 
LOLA trial was prepared: comparing the novel lavage treatment with sigmoid 
resection with or without primary anastomosis for patients with purulent 
perforated diverticulitis. In Rotterdam the DIVA trial was in preparation for 
patients with faecal peritonitis, to solve the remaining question: is it always 
safe to perform sigmoid resection with primary anastomosis in patients with 
faecal peritonitis. The LOLA and DIVA trials were joined and merged into the 
Ladies trial, which has started in 2010. The study protocol of this trial, which 
will still be including patients in the coming years, is presented in chapter 8. 

Trocar related complications 

Broad implementation of laparoscopic surgery has made trocar-related 
complications clinically important. Complications can occur at the time of 
entry (vascular or visceral perforation, trocar site bleeding), postoperatively 
(trocar site infection) or on the long term (trocar site hernia). In chapter 9 
we describe a systematic review to the prevalence and aetiology of trocar 
site hernia. In chapter 10, the protocol for a systematic review according to 
the Cochrane methodology is presented. In this review, we have investigated 
different trocar types and their relation to trocar related complications. 
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