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CHAPTERR I 

Generall  introduction and 
outlinee of the thesis 





Generall  introduction 
Abdominall  infection is the pathologic process caused by the invasion of nor-
mallyy sterile areas by (potentially) pathogenic micro-organisms, leading to 
destructionn of vital organs and tissue. The resistance of the host to infection, 
i.e.,, inflammatory and anti-inflammatory reactions, is seen as signs of sepsis. 

Secondaryy peritonitis can be caused by perforation, infection, ischaemia or 
necrosiss of part of the digestive tract or visceral organ. Also, secondary perito-
nitiss can be due to a postoperative complication (e.g., anastomotic dehiscence). 
Thee causative factors of intra-abdominal infection in peritonitis are usually 
evident,, e.g. leakage of acidic gastric content, bowel content containing large 
amountss of micro-organisms or bile from the bile tree or duodenum into the 
abdominall  cavity. 

InIn chronic pancreatitis an abnormal constitution of pancreatic juice with 
highh viscosity, high levels of protein and lactoferrin, causes protein depositions. 
Thesee protein depositions obstruct the smaller and larger ductuli, leading to 
acinarr destruction, pancreatic inflammation and fibrosis. 

Thee inflammation and infection of secondary peritonitis as well as the 
inflammationn of chronic pancreatitis are highlighted in this thesis from a sur-
gicall  point of view. For both forms of abdominal infection timing of surgery 
duringg the various stages of inflammatory disease is still debated. 

SecondarySecondary peritonitis 
Secondaryy peritonitis is associated with substantial morbidity and high mor-
talityy rates. Mortality rates in secondary peritonitis remain unacceptably high 
(aroundd the 30%). The historic major breakthroughs in the care of patients with 
secondaryy peritonitis nowadays constitute the cornerstone of secondary perito-
nitiss treatment. The development of early abdominal surgery, antibiotic treat-
ment,, and improvement of intensive care support have lead to a decline in mor-
talityy rates from 90% at the beginning of 1900 to 30% around 1980. The last two 
decadess only a minor reduction in mortality rates has been achieved, mainly for 
certainn subgroups of patients with secondary peritonitis. 

Surgicall  treatment of secondary peritonitis consists of an initial, or index, 
laparotomyy to eradicate the source of infection and to lavage the abdomi-
nall  cavity. Thereafter, controversy exists on which surgical strategy to follow. 
Twoo frequently applied strategies are the planned relaparotomy (PR) and the 
relaparotomyy on demand (ROD) strategy. The PR strategy is defined as the deci-
sionn taken at the end of the index laparotomy to perform a relaparotomy every 
24-488 hours until the abdomen is macroscopically clean at the beginning of the 
lastt relaparotomy. The ROD strategy is defined as performing a relaparotomy 
onlyy when the clinical situation of a patient deteriorates or does not improve. 



€€ Chronic pancreatitis 
££ Chronic pancreatitis is a progressive disease characterised by histopathological 
|| destruction of pancreatic parenchyma by a chronic fibrosing type of inflamma-
11 tion of the pancreas. Clinically, chronic pancreatitis is characterised by disa-
"%"% bling abdominal pain, progressive loss of pancreatic exocrine and endocrine 
|| function and complications due to involvement of surrounding organs or infec-
~~ tious complications of local sequelae such as pseudocysts. Chronic pancreati-
£.. tis is most frequently caused by alcoholism, obstruction through stones/ ste-
ÊÊ nosis, or by idiopathic causes. Chronic pancreatitis has a prevalence of 50-75 
|| patients per 100.000 inhabitants and an incidence of 6-7 per 100.000 per year. It 
|| may lead to professional, social and psychological impairment, and in patients 
pp with chronic pancreatitis the risk of pancreatic cancer is significantly elevated. 
|| Abdominal pain is an often encountered symptom and can be caused by acute 
33 inflammation, pancreatic duct distension, pseudocyst or perineural inflamma-

tion.. During progressive disease more and more acinar cells that secrete pancre-
aticc digestive enzymes are destroyed. 

Treatmentt of chronic pancreatitis is partly conservative: abolition of alco-
hol,, analgesics, IV fluids, fasting (during acute upflairs of inflammation), and an 
H,, blocker or antacids (to reduce acid-stimulated release of secretin to increase 
thee flow of pancreatic juice). The increasing amounts of analgesics harbour the 
riskk of addiction. There has been recent interest in the use of potent pancreatic 
enzymess to treat pain, because enzymes given in quantity inhibit the release 
off  cholecystokinin from the duodenal mucosa, thereby reducing the secretion 
off  pancreatic enzymes. Medical treatment of chronic pancreatic pain is often 
unsatisfactory. . 

SurgerySurgery for abdominal infection 
Althoughh secondary peritonitis and chronic pancreatitis have a different eti-
ologicall  origin, both entities of abdominal infection may have far-reaching 
surgicall  consequences. Secondary peritonitis is often a polymicrobial disease, 
whereass chronic pancreatitis is often a sterile infection. Chronic pancreatitis, in 
contrastt with secondary peritonitis, is an organ located in the retroperitoneum. 
Nonetheless,, both diseases are characterised by ongoing destruction of respec-
tivelyy peritoneal and pancreatic tissue when surgical intervention is postponed. 
Thiss thesis emphasises the dilemma of choice of surgical treatment strategy in 
abdominall  infection, both for secondary peritonitis and for chronic obstructive 
pancreatitis. . 

Forr secondary peritonitis both the PR strategy and the ROD strategy are said 
too harbour both intrinsic advantages as well as disadvantages. In surgical prac-
ticee there remains extensive debate on which of these two strategies is benefici-
aryy to outcome in patients with secondary peritonitis as measured by morbid-
ityy and mortality data. Furthermore, accurate and uniform criteria for when 
too perform a relaparotomy, when adhering to a ROD strategy, are lacking. The 



choicee of surgical relaparotomy strategy is evaluated in literature, in a universi-
tyy hospital patient cohort, and among surgeons in hospitals in the Netherlands. 
Alsoo in a mouse model of secondary peritonitis the actual effect of surgical 
interventionn on intra- and extra-abdominal inflammatory responses is assessed. 
Criteriaa for timing and indication of relaparotomy for patients with secondary 
peritonitiss are evaluated in literature and in a large patient cohort. 

AA surgical or endoscopic drainage procedure is recommended to relieve 
complaintss in case of untreatable pain or prolonged unsuccessful conservative 
treatment.. Routinely the less invasive endoscopic treatment is preferred as com-
parablee pain reduction can be achieved. However, 25 to 50% of the endoscop-
icc treated patients eventually need surgical drainage since recurrent stenosis 
mayy occur. Surgical drainage is generally performed by means of lateral pan-
creaticojejunostomy,, or a Puestow procedure, when a dilated pancreatic duct is 
present.. This procedure relieves pain in 70-80% of patients. With regard to the 
timingg of surgical intervention, it is not evidently clear whether early-stage or 
late-stagee surgical drainage for patients with chronic pancreatitis is beneficial 
withh respect to pancreatic functional outcome next to pain relief. For chronic 
pancreatitiss the timing of surgical drainage via a pancreatico-jejunostomy is 
evaluatedd in a validated piglet model. Next, a potential marker for pancreatic 
metaplasiaa as well as a potential complication in patients with chronic pancrea-
titi ss is presented. 

Outlinee of the thesis 
Inn Chapter 2 the current knowledge of secondary peritonitis as described in lit -
eraturee is reviewed. Evidence-based research, dilemmas and treatment options 
fromm a multidisciplinary viewpoint for patients with secondary peritonitis are 
presented.. The surgical principles, relaparotomy strategies as well as criteria for 
relaparotomyy after the initial emergency laparotomy are emphasised. 

Plannedd relaparotomy (PR) and relaparotomy on demand (ROD) are two frequent-
lyy employed surgical treatment strategies for patients with abdominal sepsis. It 
iss unknown which strategy is beneficial for peritonitis patients with respect 
too outcome. Only a limited number of studies have been published comparing 
thee PR to the ROD strategy. In Chapter 3 the available literature was evaluated 
systematicallyy to compare the efficacy of both surgical treatment strategies as 
measuredd primarily by the in-hospital mortality as well as for the provided sec-
ondaryy endpoints. Furthermore, a detailed assessment of included studies for 
designn features, inclusion and exclusion criteria and additional outcomes is 
reportedd in this meta-analysis. 

Whenn assessing the available literature it is striking that published studies 
comparingg the PR and ROD strategy in secondary peritonitis lack detailed data 
onn morbidity and that, to date, long-term follow-up results have not been pub-
lished.. To gain more insight in sepsis-related and surgery-related morbidity, in-



hospitall  mortality and long-term mortality of both surgical strategies a large 
retrospectivee series of consecutive patients treated for secondary peritonitis in 
aa tertiary referral hospital during a 6 year period was analysed in Chapter 4. 

InIn literature, there is considerable difference of opinion on the optimal surgi-
call  treatment strategy in secondary peritonitis. Choice for either a PR or ROD 
treatmentt strategy in patients with secondary peritonitis seems to be based on 
aa combination of evidence and 'gut-feeling' of the treating surgeon or medical 
team.. Published data is scarce and, thus, very littl e insight in factors associated 
withh the surgeons' decision making in these patients is available. To elucidate 
thiss decisional process a survey was performed in Chapter 5 aimed at analysis 
off  factors influencing surgical decision making in patients with secondary peri-
tonitiss in a large cohort of Dutch surgeons. 

Thee choice between a PR and a ROD strategy is an ongoing point of discus-
sion,, while the indication for surgical management as initial therapy is gener-
allyy accepted. However, the elimination of the infectious focus of peritonitis 
(orr source control) has a modulatory effect on host defense systems which are 
vitall  for the immune responses to the already ongoing intra-abdominal infec-
tion.. Laparotomy itself induces the production of inflammatory mediators 
bothh locally and systemically. Surgery in an already immunologically triggered 
hostt can act as a second hit, which further modulates immune responses. The 
derangementt of immune responses in these patients may lead to severe adverse 
effects,, such as septic shock and may even tip the balance towards multiple 
organn failure. Detailed knowledge of immune responses in an experimental 
modell  of peritonitis with closer resemblance to the clinical practice than the 
traditionall  models is needed to construct and test novel therapeutic interven-
tions.. In Chapter 6 effects of interventions in treating peritonitis on local and 
distantt inflammatory responses are described in a modified cecal ligation and 
puncturee (CLP) mouse model. The effect of surgical elimination of the infec-
tiouss focus and abdominal lavage in the CLP murine model on pro- and anti-
inflammatoryy cytokines, chemotaxis and neutrophil activation is examined in 
33 compartments (abdominal, circulatory and pulmonary compartment). 

Onee of the major drawbacks of the ROD strategy in secondary peritonitis is the 
lackk of well-defined criteria that aid the physician to select patients who may 
benefitt from a relaparotomy at a certain point of time in the course of disease. 
Muchh of this decision making is not explicit, is based on subjective arguments 
orr hospital doctrines, and may be more authority- than evidence-based. In addi-
tion,, comparison and interpretation of published data on the subject is ham-
peredd by a lack of consensus on criteria when to perform a relaparotomy. In 
Chapterr 7 individual variables in the available literature are analysed for their 
potentiall  predictive value on the outcome of a relaparotomy. Furthermore, the 
publishedd evidence of each variable was evaluated for their statistical, valid-



ityy and methodological merits. Thus, current best-evidence is reviewed for vari-
abless that may be used to select patients who indeed need a relaparotomy when 
adheringg to an on demand relaparotomy strategy in secondary peritonitis. 

Theree is no scoring system or prediction model available yet that accurately 
predictss the risk of ongoing infection after the index operation or the chance 
off  a positive relaparotomy for patients with secondary peritonitis. In Chapter 8 
factorss that correlate strongly with positive findings at relaparotomy in patients 
withh secondary peritonitis were identified and quantified by regression analy-
sis.. The objective of this study was to generate variables that can be used in a 
futuree prediction model for the outcome of a relaparotomy in patients with 
secondaryy peritonitis. 

Chronicc pancreatitis is a progressive disease characterised by histopathologi-
call  destruction of pancreatic parenchyma by a chronic fibrosing type of inflam-
mationn of the pancreas. Clinically patients with chronic pancreatitis suffer 
fromm abdominal pain and loss of pancreatic endocrine and exocrine function. 
Althoughh pain in most patients is quickly relieved after either surgical or endo-
scopicc drainage it is believed that drainage of the pancreatic duct does not pre-
ventt the continuing destruction of the pancreatic issue. This destruction even-
tuallyy leads to severe exocrine and finally to endocrine pancreatic insufficiency. 
Thee aim of Chapter 9 was to investigate whether early-stage surgical drainage 
off  pancreatic duct obstruction leads to recovery of pancreatic exocrine func-
tionn when compared to late-stage surgical drainage in an experimental model 
off  obstructive pancreatitis in piglets. 

InIn chronic pancreatitis, metaplastic conversion of ductal epithelium is associat-
edd with an increased risk of neoplasia, which implies that a valuable marker for 
earlyy detection of acinar-to-ductal metaplasia in the setting of chronic pancrea-
titi ss is much needed. Matrix metalloproteinase-7 (MMP-7) is a zinc dependent 
cndopeptidasee expressed commonly in well-differentiated remodelling glandu-
larr epithelial tissue and in benign tumours of a variety of glandular tissues. In 
Chapterr 10 we investigate MMP-7 expression in metaplastic ductal cells and in 
pancreaticc juice in a pig model of chronic obstructive pancreatitis. 

AA pancreatic-pleural fistula can be encountered as a late complication in patients 
withh chronic pancreatitis. Unfamiliarity with the diagnosis of pancreaticpleu-
rall  fistula or the non-specific presentation of patients may lead to a late recog-
nitionn and diagnosis. In Chapter 11 three patients with a pancreaticopleural 
fistulafistula are presented and an overview of the current literature with an emphasis 
onn a routinely available biochemical test that may lead to early diagnosis of this 
complicationn of chronic pancreatitis is provided. 

Finally,, in Chapter 12 the chapters of this thesis are summarised. 




