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SUMMARY AND FUTURE PERSPECTIVES

Treatment related morbidity is one of the important factors that should be taken into account in 
determining patient tailored treatment strategies. Although several techniques have been described, 
minimally invasive techniques need to be explored to limit post procedural morbidity. In the 
beginning of this thesis we describe the results of a minimally invasive technique in the removal of 
rectal adenomas. In the following chapters of this thesis, predictive factors, prevention, and surgical 
treatment strategies for complications after rectal cancer surgery are being described. 

In chapter 1 of this thesis we discuss the safety and effectiveness of endoscopic mucosal resection 
(EMR) for large rectal adenomas. Sixty-four patients underwent EMR for rectal adenomas larger 
than 3 cm. In this multicentre cohort study, EMR was a feasible treatment option in 97% of the 
patients. However, the recurrence rate of a rectal adenoma at the site of removal was 25% within two 
years. Currently, a multicentre randomised controlled trial is being finalised in which EMR is being 
compared to transanal endoscopic microsurgery (TEM) in relation to safety, efficiency and medical 
costs. This study will provide insight in the optimal technique to remove large rectal adenomas 
(NTR1422; trialregister.nl).  

Perineal wound infection is one of the most common clinical complications after abdominoperineal 
resection (APR). Chapter 2 describes a systematic review with meta-analysis and determines 
the impact of the extralevator abdominoperineal resection (eAPR) and neoadjuvant  
(chemo)radiotherapy on perineal wound healing. A total of 32 cohort studies were included and 
showed that neoadjuvant (chemo)radiotherapy significantly increases the risk of perineal wound 
complications. Several treatment approaches for patients undergoing APR have changed over 
time. Chapter 3 describes a two-intuitional experience with APR for rectal cancer. In this chapter, 
the eAPR and intra-operative perforations were found as independent predictors of impaired 
perineal wound healing. Over time, the use of neoadjuvant (chemo)radiotherapy increased from 
70% to 91% and the use of an extralevator approach increased from 9% to 19%. As a result, the 
rate of perineal wound infections increased from 18% to 31% of the patients. To overcome this 
frequent clinical problem, standard primary perineal wound closure technique after eAPR are 
being replaced by other closure techniques. One of those techniques is the placement of a biological 
mesh in the pelvic floor. A subgroup analysis described in chapter 3 showed that biological mesh 
assisted wound closure following eAPR after neoadjuvant radiotherapy results in a perineal 
wound problem rate of 7%, whereas after primary perineal wound closure a perineal wound 
problem rate occurred in 30% of the patients. Although promising, these results are all based on 
cohort studies and do not provide sufficient evidence to justify their daily clinical use. As a result, 
a single blinded multicentre randomised controlled trial was started. The study protocol of this 
multicentre randomised controlled trial is being described in chapter 4. In this trial, patients with 
distal rectal cancer undergoing an eAPR after neoadjuvant (chemo)radiotherapy are randomised 
between the standard primary perineal wound closure and biological mesh assisted perineal wound 
closure. Chapter 5 describes the results of the 104 patients that were randomised. After a follow-
up period of one year, no statistical significant difference in perineal wound healing was found 
between both perineal wound closure techniques. In addition, no significant difference between 
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surgical complications, non-surgical complications or quality of life was demonstrated. Therefore, 
perineal wound healing after neoadjuvant (chemo)radiotherapy and eAPR for distal rectal cancer 
seem not to improve perineal wound healing after biological mesh assisted perineal wound closure 
in comparison to primary perineal wound closure. However, a significant difference in perineal 
herniation between both randomisation groups was found. This difference however might be the 
result of a limited follow-up period of only one year. A longer follow-up period might give better 
insight in the effect of biological mesh degradation and perineal herniation. This extended follow-
up is especially important, because in chapter 7 we describe the perineal hernia recurrence rate of 
patients undergoing perineal hernia reconstruction with a biological mesh following APR. In this 
cohort study, 15 patients were followed for a median duration of 17 months and showed that 47% 
of the patients developed a recurrent perineal hernia. Based on the largest published cohort so far 
in literature, a perineal hernia recurrence rate after synthetic meshes of only 5% has been described. 
Therefore we concluded that a biological mesh seems not to be the first choice implant for perineal 
hernia repair after APR in the absence of contamination.1

Although biological meshes do not seem to reduce perineal wound healing problems, other 
techniques need further exploration to overcome this problem. Chapter 6 describes a systematic 
review of the local application of gentamicin in the pelvis, which may serve as a treatment option. In 
this systematic review, eight studies were identified of which four were randomized controlled trials. 
The underlying disease, the type of APR performed, the location of the local gentamicin application, 
and the method for applying gentamicin in the perineal wound differed among the included 
studies. As a result, we were not able to perform a pooled analysis and concluded that the impact 
of gentamicin on perineal wound healing is inconclusive. Therefore, its use in daily clinical practise 
is not supported by the currently available literature. Besides the local application of gentamicin, 
an omentoplasty might also have an effect on perineal wound healing.2 An omentoplasty has an 
effect on the local immune response and fills up the pelvic cavity after rectal excision. A downside 
of this technique might be the increase in operation time, especially when laparoscopic surgery 
is performed. However, no randomised controlled trials have been conducted to support its use.2 
Another technique that seems promising is the use of a musculocutaneous or fasciocutaneous flap 
for perineal wound closure.3 The limited evidence available seems to demonstrate a reduction in 
perineal wound problems. However this is at the cost of an increased operation time, the requirement 
of a specialist surgeon, donor site morbidity and flap failure. Currently, a single centre, randomized 
controlled trial is being conducted to investigate if perineal wound healing increases after gluteal 
plasty in comparison to biological mesh assisted perineal wound closure after eAPR (ClinicalTrials.
gov Identifier: NCT01347697). 

In patients with a complex perineal fistula after extensive pelvic surgery, surgical treatment is highly 
complex and needs combination of techniques to solve the problem. In chapter 8 we describe a 
case series in which the pelvic floor is reconstructed with a biological mesh and the soft tissue 
defect below the biological mesh is filled with a unilateral superior gluteal artery perforator flap. The 
postoperative course was uneventful in all three patients. Therefore, considering all reconstructive 
techniques and combining remaining options after previous extensive pelvic surgery can solve 
difficult infectious problems.
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Anastomotic leakage after low pelvic anastomosis has various treatment options, but not always 
successful. Against all surgical principles, it was hypothesized that an anastomotic defect could 
be closed transanally after the presacral abscess cavity was cleaned using a short course of Endo-
sponge® treatment. Chapter 9 describes the outcome of this new technique and compares it with the 
conventional treatment in patients with an anastomotic leakage after ileal pouch-anal anastomosis 
for ulcerative colitis and familial adenomatous polyposis. Secondary anastomotic healing was 
achieved in all patients in the early surgical closure group, which was significantly higher compared 
to 52% in the conventional treatment group, without a significant difference in direct medical costs. 
Although promising, more research is needed to evaluate if this success rate can also be achieved 
in rectal cancer patients who underwent low anterior resection, especially after neoadjuvant 
radiotherapy. To answer this question, a prospective cohort study including 30 patients has been 
performed and the results of this novel technique in rectal cancer patients will become available in 
2017(NTR4671; trialregister.nl).

A diverting stoma is generally considered to be a routine part of a low pelvic anastomosis. This 
is because several studies have shown a decrease in (clinical) anastomotic leakage rate.4 However, 
morbidity and even mortality related to a diverting stoma and its reversal after low anterior resection 
(LAR) is probably a neglected aspect of this clinical topic. After the publication of the results of 
ileostomy reversal at our clinical practice, several changes were made in order to improve outcome. 
In chapter 10 we described that supervision by a specialist colorectal surgeon has increased, the 
anastomosis technique has been modified and the awareness of postoperative complications have 
increased. These changes have led to a significant reduction in major morbidity after ileostomy 
closure from 11% to 4%. Reversal of a stoma supervised or performed by a colorectal surgeon turned 
out to be independently associated with reduced major morbidity. Reversing an end ileostomy was 
an independent risk factor for major morbidity. This implicates that the reversal of a diverting 
ileostomy may not be considered a residents procedure and that it should only be performed under 
direct supervision of a colorectal surgeon. 

When treatment of an anastomotic leakage after LAR fails, an anastomotic defect with a presacral 
abscess may persist over one year. The outcome of surgical treatment in symptomatic chronic 
presacral sinus patients is scarcely being described in literature. In chapter 11 we describe a treatment 
option, which is derived from a previous publication. Patients with a symptomatic chronic presacral 
sinus after LAR for rectal cancer, in whom restoration of continuity is not intended, can be managed 
by completion proctectomy with complete debridement of the sinus and fistula tracts followed by an 
omentoplasty to fill the presacral cavity. This technique resulted in healing of the chronic presacral 
sinus in 78% of patients, after previous treatment failed. 
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