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Introduction and outline

1
intrOduCtiOn

Colorectal cancer is an important health issue with worldwide 1.36 million new cases and 
694.000 deaths a year.1 The incidence in the Netherlands was 15.000 in 2014 and this is still 
increasing.2,3 It is the second most common cancer in men after prostate cancer, and the 
third most common cancer in women after breast and skin cancer.2,3 Colorectal surgery 
is the cornerstone in the treatment of colorectal cancer, with or without (neo-)adjuvant 
treatment. With aging of the population, surgery is increasingly being performed in el-
derly patients.4 In addition, an increased use of surgical treatment is also seen in benign 
colorectal diseases, such as diverticulitis and inflammatory bowel disease.5,6

Complications following colorectal surgery
Despite increasing experience which has been gained in technical aspects of surgery and 
peri-operative care, complications after colorectal surgery are unavoidable. Since the 
introduction of a grading system of surgical complications by Clavien and updated by 
Dindo in 2004, complications after colorectal surgery have extensively been evaluated.7-9 
The Dutch Surgical Colorectal Audit (DSCA), a disease specific national audit in which 
surgically treated colorectal cancer patients are registered, calculated a complication rate 
of 30% after colonic surgery and 37% after rectal cancer surgery in 2014.10 Mortality rates 
were 2.7% and 1.1%, respectively.

anastomotic leakage following colorectal surgery
Anastomotic leakage is a severe complication following colorectal surgery. The Dutch 
Surgical Colorectal Audit reported a leakage rate of 5.9% following colonic surgery, and 
9.3% following rectal surgery in 2014.10 Although there is a trend to decreasing leakage 
rates during the recent years, leakage still occurs. In the general literature, leakage rates 
of less than 1% up to more than 20% have been described.11 Mortality, associated with 
anastomotic leakage, is considerably. One of the main limitations in comparing literature 
on the outcome of anastomotic leakage, is the wide variety of terminology used to define 
clinical and radiologically anastomotic leakage. In 1991, a standardized definition for 
anastomotic leakage was proposed by the UK Surgical Infection Study Group.12 However, 
in 2001, a total of 29 different definitions for anastomotic leakage of the lower gastro-
intestinal tract were identified by Bruce and co-workers.13 The definition of anastomotic 
leakage used in this thesis includes: anastomotic dehiscence visualized at relaparotomy or 
endoscopy, or percutaneous/ transanal drainage of pus/ enteral contents adjacent to the 
anastomosis. A radiological anastomotic leak was defined as the presence of extraluminal 
contrast medium, air bubbles adjacent to the anastomosis or perianastomotic fluid collec-
tions with or without pneumoperitoneum.
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risk factors for postoperative complications
General risks of colorectal surgery are comparable with those of any abdominal surgical 
procedure, but the extent of risk may vary among different resections. Moreover, patient 
specific risk factors may increase the risk for postoperative complications. Some risk factors 
may be influencable, whereas others are non-influencable factors.14,15 Multiple risk scores 
have been developed to stratify patients’ surgical risks, such as the American Society of 
Anesthesiologists classification, Charlson Comorbidity Index, and others.16-21 These risk 
scores aim to predict a complicated postoperative course in general and do not specify 
which particular complication might occur in what specific patient. The patient with all 
its characteristics and risk factors would guide us to an individual “risk passport”, predict-
ing which complications may occur postoperatively.22 As we are currently individualizing 
perioperative cancer care, in terms of treatment strategy, it is also important to try to 
individualize perioperative patient management in terms of anticipation and prevention, 
i.e. early diagnosing and management of postoperative complications, which is already to 
be expected to occur.

failure to rescue
Over the years, several new technical innovations, i.e. laparoscopic surgery instead of 
traditional open procedures, and new protocols, i.e. enhanced recovery after surgery 
(ERAS) and international healthcare safety programs, have been introduced to improve 
the quality and safety of care and to reduce postoperative morbidity and mortality.23-28 If 
postoperative complications occur, early detection is of utmost importance to diminish 
the impact of complications, but may be challenging.29 Furthermore, the effectiveness 
of the management of critically ill patients has been improved. Suboptimal care has 
led to preventable adverse events and even in-hospital mortality.30-32 The results of the 
DSCA demonstrated a significant variability in failure-to-rescue rates among different 
hospitals.33,34 Even the role of the nurse-staffing levels and patients outcome has been 
discussed.35 A large study, covering 1.104.659 discharges of surgical patients, demon-
strated a lower failure-to-rescue rate with an increased number of hours of care per day 
by registered nurses.36 In response to these findings, trigger systems, i.e. the ‘early warning 
score’ (ESW) and medical emergency teams, have been introduced worldwide to allow 
early identification of patients with deteriorating clinical conditions.37-42
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1
thesis Outline

This thesis aims to improve knowledge on patient-related and intra-operative risk factors 
for postoperative complications following colorectal surgery, the diagnostic accuracy if 
complications occur and the impact on quality of life after colorectal surgery.

In Chapter 2, we present the technique in which a fully intracorporeal anastomosis is 
performed during laparoscopic right hemicolectomy with the advantage of no external-
ization of vital bowel, optimization of cosmetics and improvement of patient satisfaction.

With aging of the population, colorectal cancer surgery in the elderly is increasingly being 
performed, but treatment in these patients is challenging. In Chapter 3, the influence of 
postoperative complications on the outcome in the first year after surgery is investigated.

Adequate tissue perfusion and oxygenation is of importance in healing of the anastomo-
sis. A compromised local vascular supply following colonic resection may increase the risk 
of ischemia and impaired anastomotic healing, resulting in anastomotic leakage. The aim 
of Chapter 4 was to find any relation between radiologically visible atherosclerosis and 
anastomotic leakage. In Chapter 5 the microcirculation of the human bowel is visualized 
for the first time during surgery by using SDF imaging.

Early detection of anastomotic leakage after colorectal surgery is of importance to reduce 
morbidity and mortality. In Chapter 6, the literature is reviewed on the value of abdominal 
CT-scanning in the detection of anastomotic leakage. The sensitivity, but also the conse-
quences of a false negative CT-scans are demonstrated in Chapter 7.

To adequately respond on postoperative complications, especially anastomotic leakage, 
following colorectal surgery, an optimal clinical diagnostic strategy is necessary. In Chap-
ter 8, a study protocol of the multicenter CONDOR-study (Early COmplication Detection 
after colORectal surgery) is presented.

In Chapter 9 and 10, we investigated the quality of life in terms of fecal incontinence 
following rectal cancer surgery and its risk factors in the general population and in elderly.

Finally, in Chapter 11 and 12 we summarize and discuss the main findings of this thesis.
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