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GENERAL INTRODUCTION 

Colorectal cancer (CRC) is one of the most common cancers in the world and is expected to rise 
from 1.4 million annually diagnosed patients worldwide in 2012 to 2.4 million patients by 2035.1 
In the Netherlands, currently 13.000 new patients are diagnosed with CRC each year, of which 
approximately one third have rectal cancer.2 

The prognosis of patients with rectal cancer has improved significantly during the last two decades 
in the Netherlands. The cornerstone of locoregional treatment is still surgery, and improved quality 
of resection as well as locally advanced rectal cancer by specialised surgical teams contributed 
substantially to these improvements. This was also facilitated by optimized pre-operative staging 
using MRI and the introduction of down-sizing neoadjuvant treatment. Furthermore, improvement 
has been achieved in the treatment of distant metastases, both by more effective systemic treatment 
and by increased application of local treatment modalities of liver and/or lung metastases. Further 
improvement of the prognosis can be expected from the recently started screening programme in 
the Netherlands, enabling treatment of (advanced) adenomas and early detection of rectal cancer.

Rectal cancer surgery is complex and requires specific expertise. But despite specialisation and 
centralisation, there is still a relatively high risk of postoperative complications. In contrast to 
literature on treatment of rectal cancer, prevention and treatment of short and long-term surgical 
complications has less extensively been explored. At the time prognosis improves, quality of life 
and management of treatment related morbidity becomes more and more important. Treatment of 
rectal cancer requires a multidisciplinary evidenced based approach, in which the treatment related 
morbidity has to be weighed against the expected health benefit.

Treatment of rectal adenomas
With the start of screening programs, adenomas are more frequently encountered.3 Early detection 
and removal of colorectal adenomas reduces the incidence of colorectal cancer and its associated 
morbidity.4 Removal of these rectal adenomas face their own therapeutic challenges. Resection of 
adenomas can be performed endoscopically or with microsurgery. For small adenomas, endoscopic 
resection can be performed by simple loop polypectomy, piecemeal endoscopic mucosal resection 
(EMR), or single-piece endoscopic submucosal dissection (ESD). For larger non-pedunculated 
adenomas, EMR is most often being performed. With EMR, the large rectal adenoma is submucosal 
lifted and snare piecemeal resection is performed. For EMR, light sedation is most often sufficient 
and no specialized equipment or overnight hospital stay is required. With transanal endoscopic 
microsurgery (TEM), the adenoma can be dissected submucosally or by full-thickness en bloc 
resection. TEM requires general anaesthesia, hospital admission and specialized instrumentation. 
TEM can be replaced by transanal minimally invasive surgery (TAMIS) platforms using standard 
laparoscopic equipment.5 The results of TEM have been extensively reported in literature whereas 
data on endoscopic resection is limited for large rectal adenomas.6 
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Surgical treatment principles in rectal cancer
After low anterior resection (LAR) following total mesorectal excision (TME) and beyond TME 
principles, continuity can be restored by a colo-anal anastomosis in different configurations and 
using both stapling and hand-sewn techniques. The decision to restore continuity depends on the 
sphincter function of the patient preoperatively, the distance of the tumour to the anal verge, the 
resection margins that can be achieved in relation to the sphincter complex and levator muscle, age 
and comorbidity, lower border of the radiation field, and patient preference. When an anastomosis 
is not made for any reason, there are two alternatives. If the sphincter complex and pelvic floor 
can be preserved, the rectal stump is closed and an end colostomy is created, also referred to as a 
low Hartmann’s procedure. When the sphincter complex and/or levator muscle cannot be spared 
anymore, an abdominoperineal resection (APR) is performed.

Low anterior resection with colo-anal anastomosis
One of the most feared complications after reconstructive rectal surgery is an anastomotic leakage, 
occurring between 6 to 20% of the patients after LAR.7 An anastomotic leakage is a defect of the 
intestinal wall integrity at the anastomotic site, leading to a communication between the intra- and 
extraluminal compartments.8 The mainstay in the treatment of an anastomotic leakage in patients 
in which taking down the anastomosis is not indicated, is the creation of a defunctioning stoma 
if not done so during primary surgery. The cavity that occurs in an anastomotic leakage will fill 
with debris and pus, even when the anastomosis is defunctioned. The resulting presacral abscess is 
conventionally treated with transanal or percutaneous drainage. However, treatment fails between 
17 and 25% of the patients.9 As a result, a non-healing chronic presacral sinus lasting longer than one 
year may develop. It is generally thought to be a rare clinical problem, but recent population based 
data in the Netherlands suggest an 8 percent incidence (unpublished data). A chronic presacral 
sinus is of significant clinical impact because of the severe associated morbidity.10 The increased use 
of neoadjuvant (chemo)radiotherapy is likely to affect the healing of the anastomotic leakage and 
may contribute to an increase in chronic presacral sinuses.11 

Patients with a chronic presacral sinus are often subjected to many different operations and face 
significant morbidity without significant clinical improvement.12 This is probably the result of the 
limited available literature about the treatment options and the outcome of a chronic presacral 
sinus after low anterior resection for rectal cancer. Minimally invasive treatment approaches such 
as fibrin glue application or stapler marsupialisation have been reported with short term success. 
However, long term follow-up is required because the presacral abscess may reoccur and progress 
with fistula formation in the years thereafter. Therefore, an intensive surgical treatment strategy has 
been developed at the Academic Medical Centre to treat this difficult problem. This entails resection 
of the old anastomosis with complete debridement of the sinus, followed by either a colo-anal 
anastomotic reconstruction or completion proctectomy with end colostomy and complete filling of 
the presacral cavity by an omentoplasty.12 

A colo-anal anastomosis is often diverted using a double loop ileostomy, or some surgeons prefer a 
diverting colostomy for this purpose. Currently, up to 20% of the temporary stomas after LAR are 
never being reversed.11 A defunctioning stoma is primarily performed to protect the anastomosis.  
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It probably does not reduce the incidence of anastomotic leakage, but rather limits the consequences.13 
Although a defunctioning stoma may reduce leakage induced pelvic sepsis, stoma related morbidity 
should be taken into account as well. Besides the complications of having a stoma (i.e. dehydration, 
stoma prolapse, parastomal herniation), reversal of a defunctioning stoma is associated with an 
additional morbidity risk of up to 17%, and even a few percent risk of mortality.14 Ileostomy reveral 
is often considered a low complex procedure. However, little is known about the effect of surgical 
expertise on ileostomy reversal and its associated morbidity. 

Abdominoperineal resection
When the resection margins are too small to spare the sphincter complex or levator muscle, an 
APR will be performed. With the conventional abdominoperineal resection (cAPR), the TME plane 
is followed all the way down to the pelvic floor, resulting in a typical coning of the specimen. The 
mesorectum becomes smaller at the level of the levator muscles and disappears in the sphincter area. 
Tumours at this level, even early T2 stage, are at increased risk of incomplete resection by cAPR.  
A pooled analysis of five European randomised controlled trials revealed that cAPR in comparison 
to LAR is an independent risk factor for local disease recurrence (19.7% vs 11.4%) and overall 
survival (59% vs 70%).15

Due to the high local recurrences after cAPR, wider excisions have been advocated. Using an 
extralevator abdominoperineal resection (eAPR) the TME plane is not followed all the way down to 
the pelvic floor, but an en bloc resection of the distal rectum, sphincter complex and levator muscles 
is performed. The eAPR resulted in a cylindrical specimen with a reduction in positive resection 
margins and intraoperative perforations.16 A downside of the neoadjuvant (chemo)radiotherapy 
and wider surgical resection is the increased risk of perineal wound problems such as perineal 
wound infection and incisional perineal herniation. A perineal wound infection is described in 
up to 57% of the patients after eAPR.17 Perineal wound infections are conventionally treated with 
draining of the abscesses and rinsing of the perineal wound, which may even take up to one year 
before the perineal wound is healed.18 In an attempt to overcome this problem, biological mesh 
assisted perineal wound closure, local application of gentamicin and musculocutaneous flaps are 
being used, but not supported by evidence of a sufficient level.19-21 A less frequent complication 
after APR is an incisional perineal hernia. A perineal hernia can cause discomfort and pain, urinary 
dysfunction, and in rare occasions bowel obstruction. Treatment of perineal hernia is most often 
with supportive undergarments. When surgical intervention is indicated, mesh repair is often being 
performed. With the success achieved by the use of a biological mesh in (contaminated) abdominal 
hernia repair, biological meshes have also been used for perineal hernia correction, but there is 
almost no literature on its effectiveness.

Ileal pouch-anal anastomosis
In severe cases of ulcerative colitis (UC) or selected patients with Crohn’s disease refractory to 
medication, or in patients with familial adenomatous polyposis (FAP), a restorative proctocolectomy 
with an ileal pouch-anal anastomosis (IPAA) is the treatment of choice. As with low anterior 
resection, the Achilles heel of this operation is an anastomotic leakage. When an anastomotic leakage 
develops, a defunctioning ileostomy is constructed, if not done so primarily, and the presacral 
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abscess is transanally or percutaneously drained. A relative new technique to drain the presacral 
sinus after IPAA is by applying the Endo-sponge® technique as described by Weidenhagen et al..22 
In this technique a sponge is placed with sigmoidoscopy through the anastomotic defect in the 
presacral space and connected to a low vacuum suction bottle. By changing the Endo-sponge® every 
3-4 days and reducing the size of the sponge, the abscess cavity gradually collapses. However, this 
may take many weeks and many Endo-sponge® changes before the abscess cavity is small enough to 
close on itself. A modification to this technique that is currently being used is to clean the presacral 
cavity with two or three Endo-sponge® changes and then surgically close the anastomotic defect. 
It is expected that this modification has a higher success rate and reduces the treatment duration. 
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AIM AND OUTLINE OF THE THESIS

This thesis starts with a chapter on endoscopic treatment of the precursor lesions of rectal cancer. 
In the subsequent chapters, several complications after rectal surgery are discussed, focussing on 
predictive factors, prevention, and evaluation of treatment modalities.

Rectal adenomas are considered to precede rectal cancer, and complete excision of these precursor 
lesions may therefore prevent cancer development. Removal of rectal adenomas can be challenging, 
especially the large lesions. One of the techniques to excise large rectal adenomas is endoscopic 
mucosal resection (EMR). In chapter 1 we assessed the safety and effectiveness of EMR for large 
rectal adenomas.

Since the introduction of neoadjuvant (chemo)radiotherapy and the extralevator abdominoperineal 
resection (eAPR), oncological outcome after distal rectal cancer treatment has been improved, but 
at the expense of more perineal wound infections and incisional perineal herniation. The primary 
aim of chapter 2 was to determine the impact of (chemo)radiotherapy and an extralevator approach 
on perineal wound healing after abdominoperineal resection for rectal cancer by performing a 
systematic review of the literature with meta-analysis. Besides the eAPR and neoadjuvant (chemo)
radiotherapy, other clinical changes have been made over time. Little is known about the impact 
of these changes on perineal wound complications. The aim of chapter 3 was to analyse perineal 
wound healing in relation to changes in treatment approaches for patients undergoing APR for 
distal rectal cancer in a retrospective cohort study of patients who were treated at an academic and 
a regional hospital. 

Due to the increase in perineal wound healing problems over time, the standard primary perineal 
wound closure technique after eAPR is being replaced by other closure techniques. One of those new 
techniques is the use of biological mesh assisted perineal wound closure. The biological meshes are 
increasingly used for perineal wound closure, thereby increasing costs, despite sufficient evidence. 
In chapter 4 we describe a study protocol of a multicentre randomised controlled trial in which 
we wanted to determine the effectiveness of pelvic floor reconstruction using a biological mesh 
after eAPR with neoadjuvant (chemo)radiotherapy compared to primary perineal wound closure. 
The outcome of this multicentre randomised controlled trail is being described in chapter 5. Other 
prophylactic measures to prevent perineal wound infections after APR, might be prophylactic 
antibiotics. However, for the antibiotics to be effective, a high antibiotic concentration at the 
designated site is warranted. Systemic or oral prophylactic antibiotics seem not to effect perineal 
wound infections. Local application of antibiotics can obtain higher local concentrations without 
systemic adverse reactions. In chapter 6 we describe in a systematic review the effect of local 
application of gentamicin on perineal wound healing after APR.

It is expected that increased use of eAPR is associated with an increased incidence of perineal hernia. 
Surgical treatment of an incisional perineal hernia is performed with several types of meshes. One 
of these meshes currently being used is a biological mesh. However, current literature on perineal 
hernia repair with a biological mesh mainly consists of case reports.Therefore, the aim of chapter 7 
is to describe the postoperative outcome and follow-up of a consecutive cohort of perineal hernia 
repair using a biological mesh. 
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For patients in which extensive pelvic surgery is required in the treatment of pelvic malignancy, 
reconstruction of the pelvic floor can be challenging due to the limited options available. In 
chapter 8 we describe three patients with complex perineal fistula after extensive pelvic surgery 
and radiotherapy whom underwent surgical treatment by combining a biological mesh for pelvic 
floor reconstruction and a unilateral superior gluteal artery perforator (SGAP) flap for filling of the 
perineal defect. 

Anastomotic leakage is one of the most feared complications after low pelvic anastomosis. To 
increase the success rate of the treatment of anastomotic leakage after restorative rectal resection 
or proctocolectomy, Endo-sponge® treatment is currently being used. A modification to the 
conventional Endo-sponge® treatment is early surgical closure of the anastomotic defect after a short 
course of Endo-sponge® therapy. In chapter 9 we determined the effectiveness and direct medical 
costs of this modification, compared to conventional treatment in patients with anastomotic leakage 
after ileal pouch-anal anastomosis for ulcerative colitis or familial adenomatous polyposis.

Currently, diverting ileostomies are often being performed during primary rectal surgery to 
protect the anastomosis. A previous study from the Academic Medical Centre revealed substantial 
morbidity after ileostomy reversal, which is one of the issues in the ongoing debate about the value 
of routine diverting ileostomy in low pelvic anastomoses. This study resulted in an institutional 
change in practise. In chapter 10 we aimed to determine if these changes in clinical practice resulted 
in reduced complication rates. 

If a leaking colo-anal anastomosis does not heal by conventional treatment using fecal diversion and 
drainage, a chronic presacral sinus may develop with significant morbidity and impact on quality of 
life. Little is known about natural course of this long-term surgical complication, possible treatment 
options and long-term outcome. In chapter 11 we aimed to determine the clinical outcome of 
salvage surgery without restoring continuity for symptomatic chronic presacral sinus after low 
anterior resection for rectal cancer. 
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