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Introduction n 

Laparoscopicc surgery has been used successfully for more than fifty  years by 
gynaecologicall  surgeons (Palmer 1950). The majority of these procedures has been 
diagnostic,, although therapeutic intervention has recently gained wide acceptance. 
Generall  surgeons have initially adopted this technique for laparoscopic 
cholecystectomyy and since the introduction, laparoscopy is gaining ground in diverse 
areass of surgery such as laparoscopic appendectomy, fundoplication, splenectomy, 
adrenalectomyy and bowel resection '"4I9-2(1. 

Thee first and inevitable step in laparoscopic surgery is the creation of a 
pneumoperitoneum.. In 1901 Kelling inserted a cystoscope into the peritoneal cavity of 
aa dog to create a pneumoperitoneum with filtered air \ In 1938, Veress developed a 
springg loaded obturator that was incorporated within the barrel of the needle enabling 
simultaneouss introduction in the abdominal cavity and gas insufflation 6. Nowadays, 
theree are two standard methods to create a pneumoperitoneum: the Veress needle/first 
trocar,, which is inserted blindly and the Hasson trocar, which is inserted under direct 
visionn of the peritoneal cavity 7X. The blind technique is associated with a small but 
significantt incidence of injury to the intestines and intra-abdominal vessels, while the 
Hassonn trocar is safer due to the open introduction. On the other hand, the use of the 
Hassonn trocar is more time-consuming because more manipulations are needed. The 
ideall  trocar, which still has to be developed, should ensure a quick and safe 
introduction. . 

Manyy advantages of the minimally invasive approach have been reported such as 
shorterr hospital stay, less postoperative pain, less wound infection, less suppression of 
thee immune response, earlier return to normal activity and improved cosmesis g"13. 
Thesee advantages of laparoscopic surgery have been proven for laparoscopic 
cholecystectomy,, which was first performed in 1987 by Philippe Mouret 14. As soon as 
thee surgeons established their learning curve, laparoscopic cholecystectomy became 
thee standard procedure. The procedure, however, is more expensive compared to the 
conventionall  operation lxKl . 

Thee advantages seen in laparoscopic cholecystectomy are less pronounced in 
laparoscopicc appendectomy at the expense of a longer operation time and higher costs 

""  . However, the present enthusiasm of laparoscopic surgeons as well as patients and 
thee rapid development of instruments more appropriate for intestinal surgery, did not 
dissuadee surgeons of applying laparoscopic bowel surgery. Current indications for 
laparoscopicc bowel resections include both benign and malignant diseases l92°. Open 
colonn surgery is an operation with a large incision in comparison with laparoscopic 
colonn surgery. It is questioned whether the advantages of the laparoscopic 
cholecystectomy,, which has become a relatively limited procedure, could be achieved 
inn laparoscopic colon surgery, a relatively extensive procedure. 
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Controversyy still remains about laparoscopic colorectal surgery for malignancy, 
particularlyy after the first reports of port site metastases, and because long-term results 
aree not yet available 21. Therefore, the application of laparoscopy in colorectal cancer 
hass to be performed with caution since cure and long-term survival cannot be traded in 
forr improved short-term recovery from surgery " . No such controversy exists when 
dealingg with benign diseases. For this reason, studies performed in this thesis will 
focuss on laparoscopic bowel surgery in benign diseases. 

Benignn indications for laparoscopic bowel surgery are inflammatory bowel disease, 
familiall  adenomatous polyposis and diverticular disease. The cumulative colectomy 
ratee in ulcerative colitis is estimated at 30-40% and patients with Crohn's disease have 
aa lifetime chance of 80% of having surgery. Laparoscopic resections in inflammatory 
bowell  disease could be very difficult due to thickening of intestinal mesentery, 
inflammatoryy adhesions, masses and unsuspected fistula or abscesses which can 
significantlyy complicate this already technically challenging procedure . In patients 
withh familial adenomatous polyposis, the only curative treatment is a proctocolectomy. 
Att the moment of operation there are often no symptoms and the procedure is 
prophylactic.. Therefore, the advantages of laparoscopic surgery could be of benefit 
especiallyy since we are dealing with relatively young patients. Another advantage of 
laparoscopicc surgery can be less formation of adhesions resulting in less complication 
suchh as chronic abdominal pain, small bowel obstruction, infertility and bowel 
perforationn during future operation ~ "". 

AA conventional laparotomy generally results in the formation of adhesions. In some 
patientss postoperative adhesions may cause chronic abdominal pain. It has been shown 
inn animal studies that less adhesions were noticed using a minimal invasive technique 
comparedd to open surgery 2<s. Recently, adhesiolysis has also been performed 
laparoscopically.. However, the question still remains whether laparoscopic 
adhesiolysiss itself, improves the clinical outcome of patients. 

Althoughh a variety of laparoscopic intestinal procedures have been conducted, many 
surgeonss are still reluctant about a more liberal application in patients with benign 
gastro-intestinall  diseases. The question is whether this reluctance is justified. 

Thee aim of this thesis is therefore to study different aspects of laparoscopic surgery. 
Thee studies performed in this thesis can be defined in two parts. The first part consists 
off  more general aspects of laparoscopic surgery such as, the efficacy of establishing 
thee pneumoperitoneum, the effect of laparoscopic adhesiolysis on clinical outcome and 
comparingg morphine requirement after laparoscopic and open bowel resection. The 
secondd part focuses on feasibility and advisability of laparoscopic bowel surgery in 
inflammatoryy bowel disease and familial adenomatous polyposis and evaluates 
whetherr there are advantages such as less immune suppression, earlier recovery, better 
qualityy of life, and better body image and cosmesis in laparoscopic bowel surgery 
comparedd to the conventional procedure. 
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Outlinee of the thesis 

Thee ideal trocar should have the aspects of an open and safe introduction, efficient 
inn terms of less manipulations and it should be generally applicable. A prototype of 
suchh a trocar named 'TrocDoc", has been designed at the Academic Medical Center, 
Amsterdam.. In chapter 2, a randomised study was conducted to compare the efficacy 
off  three trocars in establishing the pneumoperitoneum namely, the Veress needle/first 
trocar,, the Hasson trocar and a newly developed modified blunt trocar (TrocDoc). 

Itt has been suggested that laparoscopic adhesiolysis is less traumatic compared to 
laparotomyy and that it reduces recurrent and "de novo" adhesions. The effect of such 
aa minimally invasive procedure on clinical outcome has never been established using 
validatedd scoring items with an independent observer. In chapter 3, a prospective 
studyy was conducted to evaluate clinical outcome in terms of pain and quality of life 
afterr laparoscopic adhesiolysis. 

Laparoscopicc access in cholecystectomy has a definite advantage in postoperative 
pain,, since it changes the long upper abdominal incision in 3-5 incisions with an 
incisionn length of 5-10 mm each. It has not been evaluated in detail whether the 
incisionn itself or intra-abdominal dissection is responsible for the intensity of pain or 
thee required amount of analgesia. To investigate the amount of pain in patients after 
bowell  surgery, a cohort study was conducted. In chapter 4, morphine requirement 
afterr surgical trauma in relation to the length of the incision and extent of bowel 
resectionn was investigated. 

Inflammatoryy bowel disease is a common gastrointestinal disease and is associated 
withh a large spectrum of gastrointestinal complications and surgical treatment is often 
neededd """ . As inflammatory bowel disease is common in young patients, the 
improvedd cosmetic advantage of the laparoscopic approach is very attractive. 
Laparoscopicc bowel resection in Crohn's disease however, could be difficult and 
technicallyy challenging even in open surgery, due to thickening of intestinal mesentery, 
inflammatoryy adhesions, masses and unsuspected fistula or abscesses 2\ In chapter 5, 
thee feasibility of laparoscopic ileocolic resection was assessed by comparing two 
consecutivee groups of patients with Crohn's disease of the distal ileum, one undergoing 
laparoscopically-assistedd ileocolic resection and the other having open ileocolic 
resection. . 

Proctocolectomyy with ileal pouch anal anastomosis is a preferred surgical option for 
thee treatment of ulcerative colitis and familial adenomatous polyposis M). Reports 
suggestt that laparoscopic colorectal resection is feasible, safe and an acceptable 
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alternativee to laparotomy for a variety of disease processes 31"12. However, the first 
reportss of proctocolectomy and ileal pouch anal anastomosis did not confirm the 
advantagess of laparoscopic colectomy. Laparoscopic proctocolectomy and ileal pouch 
anall  anastomosis remains one of the most challenging colorectal resections. However, 
withh the use of a hand port, hand-assisted mobilisation and vascular ligation can be 
donee safely, which also reduces the operation time. Chapter 6 evaluates the feasibility 
off  the laparoscopic facilitated and hand-assisted one- and two-stage proctocolectomy 
withh ileal pouch anal anastomosis. 

AA major complication of inflammatory bowel disease is severe colitis. Emergency 
colectomyy is mandatory if patients do not respond to conservative therapy. A 
minimallyy invasive approach might be difficult because of the potentially high risk of 
iatrogenicc perforation and bleeding due to increased bowel friability and 
hypervascularity.. In chapter 7, feasibility and safety of emergency laparoscopically-
assistedd colectomy in patients with severe colitis were assessed and were compared 
withh open colectomy. 

Laparoscopicc surgery is assumed to be associated with less impairment of the 
immunee response. The degree of immunological impairment induced by operation is 
relatedd to the severity of tissue injury. However, results of immune response in patients 
undergoingg laparoscopic versus conventional surgery have shown to be inconsistent 
12,33,344 Tneref ore a randomised study analysing IL-6, CRP levels and expression of the 
antigenn presenting molecule HLA-DR on peripheral blood mononuclear cells in 
patientss undergoing laparoscopic versus conventional bowel resection was performed 
andd reported in chapter 8. 

Sincee the introduction of laparoscopic surgery, not only quality of life but also 
cosmesiss and body image have become important issues. Improved cosmesis and body 
imagee are supposed to be advantages of laparoscopic surgery. However, these features 
havee not been assessed objectively. Therefore, a Body Image Questionnaire, consisting 
off  a body image- and a cosmetic-scale was evaluated to assess body image and 
cosmesis.. In chapter 9, quality of life, body image and cosmesis are evaluated in 
patientss after laparoscopic versus open ileocolic resection. In chapter 10, quality of 
life,, functional outcome, body image and cosmesis are evaluated in patients after 
laparoscopically-assistedd and open proctocolectomy with ileal pouch anal anastomosis. 
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