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general introduction

COLOreCtAL SurgerY

 Over the past decades, the incidence of colorectal cancer has been increasing in 

western society. In the Netherlands, colorectal carcinoma is the third most common 

cancer after breast and lung cancer with annually over 9,000 patients registered with a 

newly developed colorectal carcinoma, with approximately one third located in the 

rectum.1,2 Surgical resection of the primary tumour with its regional lymph nodes is a 

pivotal part of potentially curative therapy.

 Increasing incidences are also seen for benign colorectal diseases, such as 

inflammatory bowel disease3 and diverticulitis.4 Over 5,700 Dutch patients are 

annually diagnosed with inflammatory bowel disease. A large proportion of patients 

diagnosed with inflammatory bowel disease will need one or more partial bowel 

resections within 15 years after onset of the disease.5 

 Therefore, the surgeon plays an important role in the multidisciplinary treat-

ment of both colorectal cancer and benign colorectal disease. This encompasses not 

only the technical procedure, but also the recognition and management of compli-

cations in order to improve functional results and to critically appraise treatment 

protocols.

FuNCtiONAL OutCOme AFter reCtAL SurgerY

 Nerve sparing techniques resulting from a better understanding of pelvic ana-

tomy have improved functional outcome of surgery for both benign and malignant 

diseases of the rectum.6 Despite advances in neoadjuvant therapy, surgery remains the 

cornerstone of treatment for rectal cancer. Since the introduction of the abdomino-

perineal resection by Sir Earnest Miles at the beginning of the last century,7 the era has 

changed towards sphincter saving surgery. Understanding of the mesorectal tumour 

spread resulted in the total mesorectal excision (TME) technique, thereby reducing 

the local recurrence rate from 20 - 30% as described by historic studies to 10%.8 

This change in philosophy plus the acceptance of 1 - 2 cm distal resection margins,

and the technical development of stapling devices, made it possible to perform a low 

anastomosis with good oncological results, while preserving sphincter function.  
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A further reduction in local recurrence rates has been established by combining TME 

with preoperative radiotherapy, as described in a recent Cochrane systematic review 

that analysed 19 randomised trials.9 After publication of the results of the Dutch TME 

trial, short course radiotherapy followed by TME, with sphincter saving surgery if 

possible, became the standard treatment for rectal cancer (except for T1N0) in the 

Netherlands.10 Most recently, chemoradiotherapy resulting in downstaging of the 

primary tumour is increasingly used, thereby further improving local control in high 

risk patients. This downstaging also potentially increases the sphincter preservation 

rate in patients with tumours close to the dentate line if combined with intersphincte-

ric resection techniques.11

 These developments all have their consequences for functional outcome. Per-

forming a coloanal anastomosis has the possible disadvantage of developing the much 

referred ‘anterior resection syndrome’, a set of symptoms comprising a high defae-

cation frequency, faecal urgency and soiling.12 Several factors have been described as 

possible influential causes of this impaired functional outcome after rectal resection: 

impaired sphincter function, loss of neorectal sensation, decreased neorectal compli-

ance, impaired neorectal capacity and increased neorectal irritability.

Most patients encounter this diminished anorectal function particularly in the first 

postoperative year. However, in about 30% of patients these dysfunctional symptoms 

may persist and become the main issue of their postoperative quality of life.13

Surgery alone can cause a significant impairment of pelvic organ function, but recent 

trials have shown an additionally diminished function due to preoperative radiothe-

rapy.14,15 

 Therefore, one should not only aim at a better local control and survival, but 

also focus at improvement of anorectal, sexual and urinary function, thus improving 

quality of life. 

COLOreCtAL SurgerY;  
mANAgemeNt OF ANAStOmOtiC dehiSCeNCe

 Colorectal surgery is known for its potentially complicated course. Large multi-

centre trials describe overall complication rates after (colo)rectal resections of 32 to 50 

percent.16,17 

 The incidence of anastomotic leakage after colorectal resections varies from 

1 to 25 percent, partly depending on the method of evaluation. In general, leakage 

rates are higher for more distal resections. Anastomotic leakage not only leads to an 

increased morbidity and mortality,18-20 but is also associated with a worse oncological 

outcome.21,22 Early recognition and treatment might reduce morbidity and mortality.23 

Anastomotic leakage often evolves subclinically, which makes early recognition dif-

ficult. The necessity of diagnostic imaging can cause an additional delay in diagnosis, 

while its diagnostic value is questionable. 

 

 Therefore, thorough clinical observation in the early postoperative period and 

the awareness of the limited role of diagnostic imaging might be helpful in early diag-

nosis, and early treatment.

reCtAL CANCer; CritiCAL APPrAiSAL OF CurreNt treAtmeNt

 Local recurrence rate is the most relevant endpoint for interventional studies on 

neo-adjuvant treatment in rectal cancer, as survival is not or only marginally impro-

ved.9 Although large randomised trials did not show impact of preoperative radiothe-

rapy on anastomotic leakage and postoperative mortality, some single institutional 

experiences actually did suggest the opposite.

 Despite the absolute risk reduction of approximately 5% by routine use of short 

course preoperative radiotherapy,24 locally recurrent disease remains inevitable in 

a small subgroup of patients. Most studies report local recurrence rate as a homo-

geneous endpoint. Less is known about clinical presentation and treatment modalities 

of locally recurrent rectal cancer after surgery alone or after surgery combined with 

(chemo)radiotherapy for the primary tumour. Symptomatic local recurrence, especi-

ally in case of intractable pain, is the most relevant clinical entity that should be kept 

to a minimum given its impact on quality of life. The ultimate effect of (chemo)radio-

therapy on this specific subgroup of patients with locally recurrent rectal cancer has 

not yet been extensively studied. In subgroup analysis it seems that short course pre-

operative radiotherapy is only of additional value in selected cases24 and only when a 

radical resection is foreseen,25 emphasising the importance of an adequate excision of 

the mesorectum. This has shifted the focus on better selection of patients for surgery 

alone on the one hand and more intensified preoperative treatment for downsizing on 

the other hand. 

 This application of neoadjuvant short course radiotherapy for rectal cancer  

potentially limits the treatment options for future recurrent disease. Therefore, the 

benefit of neoadjuvant radiotherapy in terms of local control should not only be 

balanced against its negative side effects, but also against its impact on symptoms and 

treatment possibilities of locally recurrent rectal cancer.
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Aim of the thesis
The aim of this thesis is to critically appraise rectal cancer treatment, to evaluate  

functional outcome and to provide strategies in the management of complications 

after colorectal surgery.

Outline of the thesis
PArt i
FuNCtiONAL OutCOme AFter reCtAL SurgerY
 

 Many studies focussed on analysing the cause of the previously described 

‘anterior resection syndrome’. In 1986 Lazorthes and Parc attributed the defaecatory 

disorders mainly to the loss of rectal reservoir, and described the colonic-J-pouch as a 

possible solution.26,27 

 

 The colonic J-pouch is constructed to closely mimic the native rectum by the 

creation of a double barrelled configuration as a reservoir, thus enlarging neorectal 

compliance and capacity. Furthermore, by transection of the circular muscular fibres, 

the hypercontractility of the neorectum is potentially diminished. 

 Theoretically, these factors can contribute to an improved postoperative func-

tion in colonic J-pouch patients. Several randomised studies have demonstrated the 

superiority of the colonic J-pouch in comparison with the end-to-end anastomosis.28 

The side-to-end anastomosis, however, could be a compelling alternative to the colo-

nic J-pouch as it is technically easier to construct.29 Chapter 1 describes the results of 

a multicentre randomised controlled trial, comparing the colonic J-pouch with the 

side-to-end anastomosis.  

 Further research was conducted to gain insight in the pathophysiological me-

chanisms contributing to the impaired functional results after rectal resection. The 

motor response of the neorectum in patients after preoperative radiotherapy and total 

mesorectal excision is examined and compared to that of healthy volunteers; these 

results are reported in Chapter 2. 

 Although diminished bowel function has been described extensively, sexual 

and urinary dysfunctions are frequent and distressing complications of rectal cancer 

treatment.30 Pelvic organ function might be impaired by radiotherapy, but surgery 

alone can also affect function due to damage of the pelvic nerve system.31,32 Chapter 3 

evaluates incidence of sexual and urinary functional disorders and their influence on 

quality of life after rectal resection in the short and the long term.

PArt ii
COLOreCtAL SurgerY; mANAgemeNt OF ANAStOmOtiC dehiSCeNCe

 Anastomotic leakage is the most feared complication after colorectal surgery 

and has been described extensively. Several studies identified risk factors, assessed 

methods to reduce leakage and advocated the more liberal construction of a diverting 

ostomy in case of low anastomoses to reduce symptomatic leakages.33 In the posto-

perative course it is important to recognise anastomotic leakage in an early stage in 

order to prevent further deterioration of the clinical course and thus increased morbi-

dity and mortality. The delay in diagnosis from the occurrence of clinical symptoms 

associated with anastomotic leakage and treatment of anastomotic leakage has been 

evaluated in Chapter 4, with assessment of factors that contributed to this delay. 

A large proportion of patients are subjected to diagnostic imaging (CT-scan/barium 

enema) to aid the diagnosis of anastomotic leakage. Chapter 5 evaluates the additio-

nal value of the imaging modalities by assessing the predictive value and the delay in 

diagnoses after additional tests.

PArt iii
reCtAL CANCer; CritiCAL APPrAiSAL OF CurreNt treAtmeNt

 Promising results from randomised trials with improvement in local control 

by preoperative radiotherapy followed by total mesorectal excision had an important 

impact on (inter)national treatment protocols.

 However, higher rates of early postoperative adverse events have been reported 

after preoperative radiotherapy in comparison with surgery alone, mainly consisting 

of perineal wound infections after abdominoperineal resections16 and toxicity from 

rectal cancer radiation.9 In contrast to results from large randomised studies, indivi-

dual experiences from non-specialised low-volume hospitals suggested an increased 

risk of anastomotic leakage after preoperative radiotherapy.34-36 Chapter 6 describes 

morbidity and mortality of total mesorectal excision with special emphasis on anasto-

motic leakage after the introduction of short course preoperative radiotherapy in an 

unselected cohort of patients. Chapter 7 critically appraises the role of routinely 

adding radiotherapy to adequate TME surgery for primary rectal cancer, by a systema-
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tic review of current literature from the point of view of the different clinical entities 

of locally recurrent rectal cancer.
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