
CHAPTER 12 ELECTIVE SURGERY FOR RECTAL CANCER 

Rectal cancer surgery has the potential for worse clinical outcomes than surgery for colon cancer. 
Quality of life, local recurrence and survival are generally worse after rectal cancer surgery. There has 
been much continuing debate about the extent of resection, the type of reconstruction, and the training 
of a rectal surgeon.  

This chapter aims to summarise, evaluate and quantify the best levels of evidence of some of the 
contentious clinical aspects of elective surgery for rectal cancer. Unfortunately, for most technical 
aspects of rectal cancer surgery, the level of evidence on which to base decision-making is poor. 

12.1 Who should perform elective cancer surgery? 

Optimal treatment of rectal cancer is a special challenge that calls for the best possible clearance of 
the tumour in association with preservation of the anal sphincter mechanism and avoidance of injury 
to the pelvic autonomic nerves. Further, it requires the coordination of care of the surgeon, stomal 
therapy nurse, and medical and radiation oncologist. 

It could be expected that such results would best be achieved only at specialist multidisciplinary 
centres. A recent editorial concludes there is ‘remarkably consistent evidence that the more 
experienced doctors or health care systems have with the procedure, the better the results’. In regard 
to cancer, the authors claim that this provides ‘striking examples of markedly better outcomes with 
higher volume’ with 123 of 128 published studies showing evidence of a ‘volume–quality’ 
relationship.1 

The relationship of hospital volume to colostomy rate and survival of patients with rectal cancer has 
recently been assessed in a paper reporting on 7257 Californian patients with rectal cancer treated 
between 1994 and 1997.2 Adjusted risk to odds ratios with 95% confidence intervals were as follows: 

• permanent stoma = 1.37 (1.10–1.70) 

• 30-day mortality = 2.64 (1.41–4.93) 

• two-year mortality = 1.28 (1.15–1.44) 

All of the odds ratios were greater for low-volume hospitals. 

There are at least 22 studies of Colorectal Cancer patients correlating outcome and volume 
(hospital/surgeon or both) since 1984 that showed clear difference in quality of life indicators such as 
permanent stoma rates between low-volume and high-volume surgeons.2 

A further recent study by Schrag et al3 examined outcomes in 2815 patients with rectal cancer 
between 1992 and 1996. Survival advantages for high-volume surgeons were statistically significant 
when adjusted for casemix and for casemix and hospital volume. Relative risk of overall mortality 
was significantly lower for unadjusted surgeon volume, casemix adjusted surgeon volume, and 
hospital-volume adjusted surgeon volume. 3 

Most recently, Wibe et al4 published a before-and-after picture from Norway. Between 1986 and 
1988, a 28% local recurrence rate was observed, with a 55% 5-year overall survival rate for patients 
less than 75 years old with rectal cancer. The Norwegian Rectal Cancer Group was founded in 1994. 
Surgeons were trained in total mesorectal excision (TME)(). Pathologists were trained in reporting. A 
rectal cancer registry was established. The Norwegian Surgical Society declared that ‘rectal cancer 
surgery to be done only by specialised surgeons’. Twelve hospitals ceased the performance of rectal 
cancer surgery. Following these changes, outcomes were measured in 5,382 rectal cancer patients 
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between 1993 and 1999. The local recurrence rate had dropped to 8% and the five-year overall 
survival rate for patients less than 75 years of age had increased to 71%.4 

 An Australian study also provides support for specific practice leading to an increase in patient 
overall survival. Platell (2002) concludes improvement in survival of patients presenting with CRC 
and also improved survival times for patients who presented with nodal metastasis to a community 
based teaching hospital. 

 The question of whether the colorectal-trained surgeon achieves better results than the experienced 
general surgeon remains contentious. A study by Porter and co-workers5 appears to indicate better 
outcomes by colorectal surgeons. They compared the outcomes achieved by five colorectal-trained 
surgeons with 47 general surgeons. Local recurrence rates were lower and survival figures were better 
for those either with colorectal training or a case load of more than 21 patients. Surprisingly however, 
even the colorectal-trained surgeons had a local recurrence rate of approximately 14% and on average, 
for the duration of the study, the colorectal-trained surgeons treated fewer than three patients with 
rectal cancer per year. 

In Penninckx’s review and audit of surgeon-related variability in the outcome after radical resection 
for rectal cancer, there was a relative risk of 0.3–0.8 for local recurrence if performed by a 
subspecialist surgeon, when compared with general surgeons. The relative risk for disease-free 
survival (0.7–0.8) was also less for subspecialised surgeons.6  

These various studies, confirmed by the National Colorectal Cancer Care Survey in Australia,7 
support two significant observations:  

• there are major variations in outcomes between different individuals and different groups 

• there appears to be a correlation between clinical experience in the treatment of rectal cancer and 
outcome.  

Who should perform elective rectal cancer surgery? 

Guidelines — Elective surgery Level of 
evidence 

Practice    
recommendation 

  Refs 

Elective surgery for rectal cancer should be carried out 
by a surgeon who has undergone a period of special 
exposure to this form of surgery during surgical training 
and who has maintained satisfactory experience in the 
surgical management of rectal cancer. 

III-2 Recommend 1–7 

 

12.2 The role of local excision and transanal endoscopic 
excision of rectal cancer (TEM) 

Local treatment of rectal cancer can be curative only if there is no spread to regional lymph nodes.8 
The incidence of nodal metastases is associated with depth of tumour invasion, tumour differentiation, 
and lymphatic or venous invasion.9–11 Tumour size is not a strong predictor.9,10 

Well- and moderately-differentiated tumours confined to the submucosa (T1) metastasise to lymph 
nodes in only 3–5% of patients.9,10 The preoperative identification of patients with nodal metastases is 
difficult, as up to two thirds of nodal metastases are micrometastases.12 

Endorectal ultrasonography is currently the most accurate way of defining tumour depth of invasion 
and nodal status. Centres with experience in this technique report negative predictive values from 
70% to 95% in determining depth of invasion and nodal involvement.13–14 Magnetic resonance 
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imaging (MRI) with external phase arrayed coils is presently more costly and generally less available 
than endorectal ultrasound. However, its accuracy and sensitivity may eventually prove to be greater 
than that achieved by most surgeons using endorectal ultrasound, especially in predicting stage T1/ T2 
as well as nodal status.15 

Unfortunately, preoperative assessment of histological grade based on random biopsy is unreliable, 
underestimating the degree of anaplasia in 18% of patients when compared with operative 
specimens.16 

Published series on highly selected patients undergoing curative local excision for rectal cancer report 
five-year cancer-specific survivals between 88% and 100% (absolute five-year survivals vary from 
30% to 100%). Local recurrence rates are reported at between 12% and 27% in those series with more 
than five years of follow up. Half of the patients with local recurrence were salvaged by additional 
resectional surgery.11,17–22 A recent overview has cautioned that local excision should probably be 
restricted to T1 cancer with favourable pathology. 

A prospective randomised study published in 1997 has provided evidence (level II) in support of local 
excision of T1 rectal cancer.23 

Pathological features associated with reduced survival were positive surgical margins, moderately- 
and poorly-differentiated histopathology, and increasing depth of invasion (T2 and T3).8 Local 
excision is associated with a complication rate of between 5% and 18% and a mortality of 1%.8 

Banerjee20 has recently championed the use of transanal endoscopic microsurgery in the management 
of early rectal cancers. Transanal endoscopic microsurgery can be performed on lesions from the 
dentate line to around 20 cm. It allows for suturing and direct closure of full thickness defects. In a 
published series, in 74 patients who have undergone local excision for rectal cancer there have been 
only two recurrences, with a mean follow up of 14 months.20 

There is as yet insufficient evidence to accept or reject transanal endoscopic microsurgery in the 
management of rectal cancer. This form of surgery is limited to lesions at or beyond the level of 
insertion of the instrument (<5cm). Referral to skilled centres would seem appropriate. 

Patients with early rectal cancers (T1 and T2) undergoing abdominoperineal resection have a five-
year cancer-specific survival between 85% and 98%, and a local recurrence rate of between 5% and 
10%. The mortality associated with performing radical resectional surgery (either abdominoperineal 
or anterior resection) varies between 1% and 5%.21 This mortality rises markedly in patients over 70 
years of age (7% mortality in patients aged 70 to 79, and 17% in those aged over 80 years). 

Local excisions may also afford reasonable palliation in patients with metastatic disease.  

Adjuvant radiotherapy has also been used in patients after local excision, with improved 5-vear 
actuarial local control (90% vs. 72% local excision alone) and recurrence-free survival rates (74% vs 
66%). This was in a study of 99 patients with rectal cancer treated by local excision, with adjuvant 
therapy given for T2 tumours and T1 tumours with high-risk pathological factors.24 

There is also some evidence that endorectal radiotherapy can be used as definitive treatment or as an 
adjunct to local excision.23 
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When should local excision of rectal cancer be performed? 

Guidelines — Local excision of rectal cancer Level of 
evidence 

Practice 
recommendation

Refs 

Local excision of T1 rectal cancer may be used in 
selected cancer patients according to the following 
guidelines: 

• mobile tumour <3 cm 

• T1 on endorectal ultrasound 

• not poorly differentiated on histology (biopsy) 

III-3 Equivocal 8–12, 
16–21 

 

12.3 The role of abdominoperineal versus sphincter-saving 
anterior resection 

Numerous studies have shown similar outcomes for sphincter-saving resection and abdominoperineal 
resection (APR) with curative intent in terms of survival and local recurrence, and that reconstructive 
surgery has not compromised oncological outcome.22,25,26 The size of the tumour has often been 
considered an indication for abdominperineal resection, but the United States National Surgical 
Adjuvant Breast and Bowel Project (NSABP) has not shown an adverse outcome even for tumours 
greater than 6 cm treated by sphincter-saving resection.25

The margin of distal clearance has been revised from the historical 5 cm to 2 cm, based on reviews 
comparing local recurrence rates and survival that show no advantage in outcome beyond a margin of 
2 cm.27, 28 

The length of the distal margin may vary depending on whether the specimen is measured fresh, fresh 
and pinned out, fixed in formalin, or fixed in formalin and pinned out. The effect of fixation is 
minimal if the specimen is pinned out first.29 

Well-designed quasi-experimental studies reveal that 81–95% of all carcinomas have either no spread 
or intramural extension of less than 1 cm.29–33 In all these studies, rectal carcinomas that were 
associated with intramural spread beyond 1 cm were almost always advanced (high-grade, stage C) 
tumours, or even lesions already associated with distant metastases.10,29, 30, 31, 32, 33, 34 Therefore, in the 
majority, a distal margin of 2 cm would remove all microscopic disease. 

A number of retrospective and prospective studies have since tried to relate length of distal margin to 
recurrent cancer. Essentially, all of these studies have shown no difference in local recurrence or 
survival when comparing 1–2 cm distal margins with greater than 5 cm distal margins.26, 31, 33  

Hojo33 studied 273 anterior resections, 22 with distal margins less than 2 cm. In this study, there were 
more Dukes C lesions in the group with margins greater than 2 cm (20% compared to 51%). 
Nevertheless, anastomotic recurrences still occurred with the same frequency in each group (<2 cm — 
two [9%]; >2 cm — 28 ]11%]). 

Wilson and Beahrs34 analysed 902 anterior resections. Forty-four had distal margins <2 cm. For all 
anterior resections (high and low), the anastomotic recurrence rate was 7% (three of 44) for the short 
(<2 cm) margin group and 5% (99 of 858) when the distal margin exceeded 2 cm. Local pelvic 
recurrence was 16% and 12% respectively. 

Pollett and Nicholls26 reviewed 334 anterior resections and found no difference between distal 
margins of <2 cm (55 patients), 2–5 cm (177 patients) and >5 cm (102 patients) with respect to local 
recurrence (7.3%, 6.2% and 7.8% respectively). 
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McDermott et al35 had 505 anterior resection patients and assessed the distal margin in 1 cm 
increments (<1 cm, 13 patients; 1–2 cm, 37 patients; 2–3 cm, 88 patients; 3–4 cm, 132 patients; 4–
5 cm 89 patients; 5–6 cm, 72 patients; >6 cm, seven patients), but there was no difference in local 
recurrence among the groups (23%, 22%, 16%, 25%, 16%, 15% and 20% respectively). 

Vernava et al36 looked prospectively at 243 anterior resection cases. Local recurrence was, again, no 
different in the group <2 cm (28 of 124 patients — 23%) and the group >2 cm (20 out of 115 patients 
— 17%). However, these workers did observe that, when the distal margin was less than 0.8 cm (20 
patients), anastomotic recurrence was greater (six out of 20 patients — 30%) compared to the group 
with a margin >0.8 cm (23 of 219 patients — 11%). 

Finally, Heald37 performed 192 anterior resections: 152 were ‘curative’ with distal margins >1 cm in 
110 patients and <1 cm in 42 patients. There were four local recurrences in the first group, but none in 
the group with margins <1 cm (0 of 42). 

The implication of these findings is that many patients with low rectal cancers may be reasonably 
considered for sphincter-saving operations instead of abdominoperineal resection of the rectum with 
permanent colostomy. 

The use of preoperative radiotherapy may also alter the decision between APR and sphincter 
preservation. In a prospective study of 35 patients who clinically required APR prior to radiotherapy, 
27 (77%) were able to successfully undergo an ultra-low anterior resection with coloanal anastomosis. 
The five-year local recurrence rate was 21%, with good or excellent function in 23 of the 27 patients 
(85%).38 

Function and continence are the other main considerations when deciding between APR and 
restorative ultra-low anterior resection.  

A study by Williams and Johnston revealed a 25% incontinence rate (usually minor) with a sphincter-
saving resection, compared to 66% leak rate from the stomal therapy appliance after APR, although 
more modern appliances may have reduced this figure. The authors concluded that patients having 
low anterior resection have a quality of life superior to those treated by APR.39 Other studies have also 
suggested that functional results are satisfactory after low anterior resection,40 although a reduction in 
rectal sensation related to loss in reservoir capacity probably contributes to incontinence.41 However, 
rectal function improves with time in most cases, and with colonic pouch reconstruction (see Section 
12.6). 

The incidence of sexual dysfunction after low and very low anterior resection is comparable to APR 
(58% compared to 66%).42 

What is an adequate distal clearance of resection? 

Guideline — Adequate clearance of resection Level of 
evidence 

Practice 
recommendation 

Refs 

A distal distance of 2 cm (fresh) is recommended in 
most instances, or 1 cm fixed.  III-2 Recommend 30–35 
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What factors influence sphincter preservation? 

Guideline — Factors influencing sphincter 
preservation 

Level of 
evidence 

Practice   
recommendation 

Refs 

Sphincter-saving operations are preferred to 
abdominoperineal resection except in the 
presence of: 

• tumours such that adequate distal clearance 
(>2 cm) cannot be achieved  

• the sphincter mechanism is not adequate for 
continence 

• access to the pelvis makes restoration 
technically impossible (rare). 

III-3 Equivocal 10,22, 
25–30 

 

12.4 Total mesorectal excision 

Equally as important as the distal margin for rectal cancer, with respect to local recurrence and 
disease-free survival (DFS), is the mesorectum and the circumferential (lateral) margin. 

In 1982, Heald et al43 reported metastatic carcinoma in the adjacent mesorectum in five resection 
specimens where the spread was distal to the lower extent of the primary tumour. In these three 
specimens, there were deposits of carcinoma more than 2 cm distal to the caudal limit of the 
carcinoma. Based on these findings, the recommendation was made that total excision of distal 
mesorectum should be performed when resecting rectal cancer. 

Total mesorectal excision (TME) for rectal cancer refers to a sharp dissection in the extrafascial plane 
(between the fascia propria of the rectum and the presacral fascia), with complete excision of the 
mesorectum to the pelvic floor as well as its lateral borders. 

Using this technique for all mid and low rectal tumours, Heald and Ryall44 reported local recurrence 
rates of 2.6% for anterior resection. However, these figures were after excluding patients not thought 
to have a curative resection. 

Two prospective clinicopathological studies have also looked at distal mesorectal spread. Scott et al45 

studied 20 patients where total mesorectal excision was performed, and found two patients (10%) had 
mesorectal spread equal to or greater than 2 cm beyond the lower level of cancer. Both patients 
developed distant metastases, so that radical treatment of the mesorectum did not improve survival. 
Reynolds et al46 studied mesorectal spread in 50 resected specimens and found metastatic deposits 
more than 2 cm below the tumour in five cases (10%). Such findings had a significant relationship to 
tumours larger than 5 cm in diameter. 

However, others have also reported very low local recurrence rates (6.5–7.3%) even when TME was 
not always performed.26, 47–49

In Killingback’s series of 340 patients treated by sphincter-saving resections, including patients in 
whom the lateral margin was possibly involved, he reported a local recurrence of only 6.6%. Total 
mesorectal excision was only used for low rectal cancers. For mid-rectal lesions, the mesorectum was 
divided at least 5 cm distal to the tumour.47 

Although not a randomised trial, perhaps the strongest evidence in support of the importance of 
surgical technique (and probably TME) was the 50% reduction in local recurrence after the 
introduction and training of TME to the Swedish Rectal Cancer Trials surgeons.50 

 The prevention, early detection and management of colorectal cancer 
 

140



Comparison between centres where TME is routinely used has also shown a 25% reduction in local 
recurrence and 30% difference in survival compared with conventional surgery hospitals.51  

Sauer and Bacon52 in 1951 were probably the first surgeons to emphasise the importance of adequate 
lateral clearance when excising carcinoma of the rectum. Quirke et al,53 in a prospective study, found 
involved lateral margins in 12.8% of curative resections. In these patients the local recurrence rate 
was 80%, leading to the hypotheses that inadequate margins were the main cause of local recurrence. 

Chapman et al,54 in a prospective study, showed a decreased five-year survival in those patients whose 
resected specimens were found to have an involved lateral margin. 

As part of a large randomised trial comparing preoperative radiotherapy and TME versus TME alone 
for rectal cancer in the Netherlands, the circumferential resection margin (CRM) was determined and 
compared with local recurrence and survival in 656 non-irradiated patients. CRM was found to be a 
strong predictor for local recurrence after TME, and is independent of TNM classification. A margin 
of 2 mm or less was associated with a local recurrence of 16% versus 5.8% in patients with more 
mesorectal tissue surrounding the tumour (p<0.0001). Furthermore, patients who had a margin 1 mm 
or less had an increased risk of distant metastases (37.6% vs.12.7%, p<0.0001) as well as shorter 
survival.55 

What is recommended for the extent of mesorectal excision (TME)? 

Guideline — Extent of mesorectal excision (TME) Level of 
evidence 

Practice 
recommendation 

Refs 

For mid-to-low rectal tumours, the principles of extra 
fascial dissection and total mesorectal excision 
(TME) are recommended.  

III-2 Recommend 
31,35, 
43–55 

 

12.5 The role of colonic reservoirs after elective anterior 
resection 

Three prospective randomised controlled trials comparing coloanal anastomoses with and without a 
colonic reservoir have been reported, each demonstrating significantly improved rectal function 
persisting from the time of stoma closure to at least one year.56–59  

All studies demonstrated a significant reduction in stool frequency, from a median of six stools per 
day to three stools per day. There was at least a trend to improvement in other functional measures in 
each study, including rectal compliance, urgency and continence, but small numbers reduced the 
power of these studies to demonstrate a significant difference in every measured parameter. 

A high incidence of incomplete rectal emptying has been observed in patients with reservoirs 8 cm to 
10 cm in length.57 In the largest series of 162 patients, with a maximum follow up of seven years, 
25%60–63 of patients required an enema or suppository to empty the reservoir.58 A reservoir length of 
8 cm to 10 cm was calculated in a mathematical model to produce an ideal reservoir capacity64 

although the risks of impaired emptying were not factored into this model. In a randomised clinical 
trial, 5 cm reservoirs were found to have similar physiologic function to the 10 cm reservoir. There 
was some sacrifice in reservoir capacity, but a significantly better ability to evacuate.65 The medium-
term results (two years) suggest continued advantages from the colonic reservoir in terms of 
frequency, but fragmentation and continence were similar after adaptation of the straight coloanal 
anastomosis. Patients with a large (10 cm) reservoir were also more likely to require medication for 
constipation and evacuation at long-term follow up, compared with patients with a small (5–6 cm) 
reservoir.61,66,67 
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It has been demonstrated that there is a significantly reduced blood flow within the colonic wall at the 
end of a straight end-to-end coloanal anastomosis, relative to that at the site of a reservoir–anal 
anastomosis.68 This may explain the anecdotal reports of a reduction in leakage seen after reservoir–
anal anastomosis.59 

More recently, a novel approach to the creation of a colonic reservoir, the transverse coloplasty 
reservoir, has gained some popularity. However the small trials have not shown any advantage 
regarding bowel function (other than evacuation difficulties), but a higher rate of anastomotic leaks.69–

71 

Should a colonic reservoir be constructed? 

Guidelines — Colonic reservoir Level of 
evidence 

Practice   
recommendation 

Refs 

Where technically feasible, the colonic reservoir is 
recommended for anastomosis within 2 cm from 
ano-rectal junction. II Strongly 

recommend 

56,57,
59,61,
65,67,

69-
71,74 

 

12.6 The role of high ligation, drains and rectal washouts 

High ligation 

Although no significant survival advantage has been demonstrated for high ligation of the inferior 
mesenteric artery, its continued use may be justified on the grounds that it does not result in increased 
morbidity or mortality, it technically facilitates low colorectal anastomosis and colonic J-pouch 
(reservoir) construction, and it may improve postoperative bowel function by allowing descending 
rather than sigmoid colon to be used for anastomoses.72,73 However, a recent randomised study has 
found no functional difference between using the sigmoid or descending colon to construct the 
colonic J-pouch (reservoir).74 

To drain or not to drain? 

The routine use of pelvic drains after colorectal or coloanal anastomosis remains controversial. 
Proponents of drainage argue that drains allow the egress of postoperative fluid collections that have 
the potential to become infected and, therefore, may predispose to anastomotic complications. It has 
also been suggested that an anastomotic dehiscence may be more readily recognised, and perhaps 
controlled, if a drain has been inserted. Studies in animal models have shown that the use of drains 
near colonic anastomosis is associated with an increased incidence of anastomotic leakage, morbidity 
and mortality.75 Randomised controlled trials have demonstrated no benefit for the use of routine 
drains for intraperitoneal colonic anastomoses, and their use has largely been abandoned.76,77 Many 
surgeons continue to drain rectal anastomoses that lie below the peritoneal reflection within the pelvis, 
in which haematoma and fluid collections may accumulate. 

It has been demonstrated that the quantity of fluid removed by a drain in the pelvis increases as the 
distance of the anastomosis from the anus decreases, suggesting that it is dependent, at least in part, 
on the extent of pelvic dissection, rather than on local reaction to the drain.78 

There have been only two randomised controlled clinical trials of pelvic drainage after rectal resection 
in which a ‘no drain’ arm was included.79,80 These studies compared the use of a high-pressure closed-
suction drain with no drain in patients undergoing rectal resection. There was no difference in 
postoperative morbidity or mortality, or in the size of the pelvic fluid collection as measured by 
ultrasound in one of the studies.79 It has been shown that the duration of drainage has no effect on the 
development of pelvic sepsis and that when anastomotic leakage does occur, the presence of a drain 
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does not permit its earlier recognition.78,79,81 A recent Cochrane review also confirms that there is no 
difference of outcome measures after prophylactic drainage of anastomoses after elective colorectal 
surgery or no drainage, revealing the lack of scientific evidence for the use of drainage.82 

Despite this, the use of pelvic drainage after rectal resection is widely practised, and there is no 
evidence to indicate that it has a detrimental effect on anastomotic healing.81

Guideline — Drainage Level of 
evidence 

Practice 
recommendation Refs 

Routine drainage should only be considered for 
rectal cancers II Equivocal 76,77,

79–81 
 

Rectal washout 

Exfoliated malignant cells have been demonstrated in the bowel lumen in patients with primary 
Colorectal Cancer.83–90 The viability of these cells has been confirmed, and reduction in their viability 
by application of a variety of chemical constituents has been established.81–78

Experimentally-induced anastomotic implantation of luminal cells has been demonstrated in an 
animal model.91 Cases of implantation metastases in anal wounds from occult proximal tumours have 
been reported.91 Therefore, it seems logical that elimination of viable exfoliated malignant cells from 
the vicinity of the anastomosis may prevent implantation metastases, and so reduce the risk of 
locoregional tumour recurrence. This has not been investigated by a clinical trial to date. 

However, irrigation of the rectal stump with normal saline immediately before anastomosis for rectal 
and sigmoid tumours has been shown to eliminate malignant cells from the perianastomosis zone.90 

Irrigation of the rectal stump before anastomosis should be considered in all patients undergoing 
restorative resection for rectal cancer.  
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