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T

he American Society of Colon and Rectal Surgeons
is dedicated to ensuring high-quality patient care
by advancing the science, prevention, and management of disorders and diseases of the colon, rectum, and
anus. The Standards Committee is composed of Society
members who are chosen because they have demonstrated expertise in the specialty of colon and rectal surgery.
This Committee was created to lead international efforts
in defining quality care for conditions related to the colon, rectum, and anus. This is accompanied by developing Clinical Practice Guidelines based on the best available
evidence. These guidelines are inclusive, and not prescriptive. Their purpose is to provide information on which decisions can be made, rather than dictate a specific form of
treatment. These guidelines are intended for the use of all
practitioners, health care workers, and patients who desire
information about the management of the conditions addressed by the topics covered in these guidelines.
It should be recognized that these guidelines are not
inclusive of all proper methods of care or exclusive of methods of care reasonably directed to obtaining the same results. The ultimate judgment regarding the propriety of any
specific procedure must be made by the physician in light
of all the circumstances presented by the individual patient.

STATEMENT OF THE PROBLEM
Colorectal carcinoma remains the second leading cause
of cancer related deaths in Western countries with rectal
carcinoma accounting for approximately 28% of cases
arising from the large bowel. The estimated occurrence of
new rectal cancer cases in the United States was projected
to be 40,290 in 2012.1 Although the trend in incidence of
new cases of colorectal carcinoma in the United States has

decreased, there has been a significant increase in colorectal cancer incidence in economic transitioning countries
worldwide.2
There have been significant changes in the management of rectal cancer over the past 10 to 15 years. A greater
understanding of the disease process, more accurate radiological staging, multimodality therapeutic intervention,
refined surgical techniques, and more detailed histopathological reporting have all contributed to improvements in
the management and survival of patients. Management
has become multidimensional and requires a coordinated
effort on the part of physicians and surgeons. It is preferable that patients have the opportunity for a multidisciplinary discussion of their care before embarking on the
treatment pathways outlined below. Input on the surgical
management of rectal cancer should occur before beginning any treatment pathway for rectal cancer.

METHODOLOGY
These guidelines are built on the last set of the American
Society of Colon and Rectal Surgeons Practice Parameters
for treatment of rectal carcinoma published in 2005.3 An
organized search of MEDLINE, PubMed, Embase, and the
Cochrane Database of Collected Reviews was performed
through February 2012. Key-word combinations included
rectal cancer, total mesorectal excision (TME), radiotherapy, chemotherapy, endorectal ultrasound, magnetic resonance imaging (MRI), and enterostomy. Directed searches
of the embedded references from the primary articles were
also performed in selected circumstances. The final grade
of recommendation was performed with the use of the
Grades of Recommendation, Assessment, Development,
and Evaluation (GRADE) system (Table 1).4
Defining the Rectum
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Anatomically the rectum is the distal portion of the bowel
leading to the anal canal whose upper limit is defined by the
end of the sigmoid mesocolon. Although this transition is
anatomically placed where the taeniae coli splay and are no
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TABLE 1. The GRADE system-grading recommendationsa
1A Strong recommendation,
high quality evidence

Benefits clearly outweigh
risk and burdens or vice
versa

RCTs without important limitations
or overwhelming evidence from
observational studies

1B Strong recommendation,
moderate quality
evidence

Benefits clearly outweigh
risk and burdens or vice
versa

1C Strong recommendation,
low or very low quality
evidence
2A Weak recommendation,
high quality evidence

Benefits clearly outweigh
risk and burdens or vice
versa
Benefits closely balanced
with risks and burdens

RCTs with important limitations
(inconsistent results, methodological
flaws, indirect or imprecise) or
exceptionally strong evidence from
observational studies
Observational studies or case series

2B Weak recommendations,
moderate quality
evidence

Benefits closely balanced
with risks and burdens

2C Weak recommendation,
low or very low quality
evidence

Uncertainty in the estimates
of benefits, risks, and
burden; benefits, risk, and
burden may be closely
balanced

RCTs without important limitations
or overwhelming evidence from
observational studies
RCTs with impo0rtant limitations
(inconsistent results, methodological
flaws, indirect or imprecise) or
exceptionally strong evidence from
observational studies
Observational studies or case series

Strong recommendation, can
apply to most patients in
most circumstances without
reservation
Strong recommendation, can
apply to most patients in
most circumstances without
reservation
Strong recommendation but may
change when higher quality
evidence becomes available
Weak recommendation, best
action may differ depending
on circumstances or patients’ or
societal values
Weak recommendation, best
action may differ depending
on circumstances or patients’ or
societal values
Very weak recommendations;
other alternatives may be
equally reasonable

RCT = randomized controlled trial.
a
Adapted from: Guyatt G, Gutterman D, Baumann MH, et al. Grading strength of recommendations and quality of evidence in clinical guidelines: report from an American
College of Chest Physicians Task Force. Chest. 2006;129:174–181. Used with permission.

longer distinctly identified, the sacral promontory is generally
recognized as the transition point from a radiographic
perspective. Preoperatively, a tumor whose distal margin
is seen approximately 15 cm or less from the anal verge by
using a rigid proctoscope should typically be classified as a
rectal cancer.5 Although this provides a reproducible method
for defining the level of the tumor, body habitus and sex
must be taken into consideration in the final assessment of
location (eg, the rectum is longer in taller patients).

PREOPERATIVE ASSESSMENT
A. Evaluation and Risk Assessment
1. A thorough disease history should be obtained eliciting
disease-specific symptoms, associated symptoms, and
family history. Routine laboratory values, including
CEA levels should also be evaluated, as indicated. Grade
of Recommendation: Strong recommendation based on
moderate quality evidence, 1B.

History and physical examination remain the cornerstone
of the preoperative assessment aiding the clinician in determining the necessary preoperative investigations. A
cancer-specific history can guide the surgeon to look for
associated pathology or metastatic disease and initiate additional workup. Patients must also be assessed for their
fitness to undergo surgery. There are several preoperative

cardiac risk assessment systems that can be used to guide
surgeons in preoperative management, although a more
detailed discussion of perioperative risk stratification is
beyond the scope of this guideline.6–8
A complete family medical history should be obtained to guide the surgeon to suspect hereditary cancer
syndromes and look for associated pathology. Patients
meeting clinical criteria for or having a family history of
an increased susceptibility to colorectal cancer should be
referred for genetic counseling for formal evaluation and
possible testing. Detailed guidelines on the management
of patients with dominantly inherited colorectal cancer
have been previously published by the society.9
Routine laboratory examinations including complete
blood cell counts, liver function tests, and chemistry panel
should be performed based on patient comorbidities
as indicated for preparation for general anesthesia.
Carcinoembryonic antigen (CEA) levels should be
assessed before elective treatment of rectal cancer for
the establishment of baseline values and during the
surveillance period to monitor for signs of recurrence.10
Although higher levels of CEA have been correlated with
poorer prognosis, the data are insufficient to justify the
use of a high preoperative CEA alone as an indication
for adjuvant therapy.11,12 A confirmed rise in the CEA
during the surveillance period should prompt further
investigation for recurrent disease13. At present there is

537

Diseases of the Colon & Rectum Volume 56: 5 (2013)

insufficient evidence to support the routine use of other
tumor markers such as CA19-9 in the routine evaluation
of patients with rectal cancer..11

clinical and posttreatment pathological stage. Grade of
Recommendation: Strong recommendation based on
moderate quality evidence, 1B.

2. As part of a full physical examination, proctosigmoidoscopy should be performed in conjunction with a digital rectal examination to determine the distance of the
lesion from the anal verge, mobility, and to assess its
position in relation to the sphincter complex. Grade of
Recommendation: Strong recommendation based on
low quality evidence, 1C.

The TNM system, as defined by the American Joint Committee on Cancer, is the most commonly used system and is
based on the depth of local tumor invasion (T stage), the extent of regional lymph node involvement (N stage), and the
presence of distant metastasis (M stage) (Tables 2 and 3).23
Staging for rectal cancer should consider both the
clinical stage (upon which subsequent treatment decisions are made) and the final pathological stage, which
may represent the most important prognostic factor in
rectal cancer.23 Although the overall TNM system was
developed to stratify the prognosis of patients before the
advent of neoadjuvant therapy and TME, current data
suggest that, among patients receiving neoadjuvant therapy, final pathological stage stratifies disease-free survival.24
Increasing use of preoperative treatment has led to the requirement that the pathological staging may incorporate
a "downstaging" effect and the prefix "y" is attached to
the pathology report (designated "p") to reflect previous

As part of a full physical examination, proctosigmoidoscopy should be performed in conjunction with a digital
rectal examination (DRE) by the operating surgeon to
determine the distance of the lesion from the anal verge.
Clinical evaluation by DRE can be informative regarding
the degree of tumor fixation and location and should be
performed in conjunction with formal clinical staging by
ultrasound or MRI. Proper identification of the tumor location also permits treatment stratification for sphincter
preservation or for the assessment of treatment benefit
from neoadjuvant therapy.
3. When possible, all patients with rectal cancer should
undergo a full colonic evaluation with histological assessment of all colorectal lesions before treatment.
Grade of Recommendation: Strong recommendation
based on moderate quality evidence, 1B.

Complete assessment of the colon should be performed
(preoperatively or postoperatively) because the incidence
of synchronous cancers is 1% to 3%, and the incidence of
synchronous polyps is 30%.14–17 Colonoscopy is the preferred option because it offers the opportunity to confirm
the diagnosis histologically and to endoscopically remove
any synchronous polyps. An increasing number of patients
may be diagnosed by alternative methods and referred for
surgical therapy without having already undergone a complete endoluminal examination. In the case of an incomplete colonoscopy, a double-contrast barium enema18 or
CT colonography may be used preoperatively.19–22 If preoperative colon evaluation is not feasible, early postoperative evaluation (within 3 to 6 months) is reasonable.
Histological diagnosis should be confirmed before
elective resection. This is particularly true if neoadjuvant
therapy is being considered. For lesions amenable to local
excision, with nondiagnostic initial biopsy results, information may be obtained at the time of transanal excision.
Subsequent surgical management should be guided by the
resultant histopathological findings.
B. Staging
1. Rectal cancer staging should be routinely performed
according to the American Joint Committee on Cancer
TNM system with assignment of both pretreatment

TABLE 2. AJCC TNM definitions (seventh edition)
TNM

Definitions

Primary tumor (T)
TX
Primary tumor cannot be assessed
T0
No evidence of primary tumor
Tis
Carcinoma in situ
T1
Tumor invades the submucosa
T2
Tumor invades the muscularis propria
T3
Tumor invades the subserosa or into nonperitonealized
perirectal tissues
T4a
Tumor penetrates to the surface of the visceral
peritoneum
T4b
Tumor directly invades or is adherent to other organs
or structures
Regional lymph nodes (N)
NX
Regional lymph nodes cannot be assessed
N0
No regional nodal metastasis
N1
Metastasis in one to three regional lymph nodes
N1a
Metastasis in one regional lymph node
N1b
Metastasis in 2–3 regional lymph nodes
N1c
Tumor deposit(s) in the subserosa, mesentery, or
nonperitonealized perirectal tissues without
regional nodal metastasis
N2
Metastasis in 4 or more regional lymph nodes
N2a
Metastasis in 4–6 regional lymph nodes
N2b
Metastasis in 7 or more regional lymph nodes
Distant metastasis (M)
M0
No distant metastasis
M1
Distant metastasis
M1a
Metastasis confined to 1 organ or site
M1b
Metastasis in more than one organ/site or the
peritoneum
AJCC = American Joint Committee on Cancer.
Used with the permission of the American Joint Committee on Cancer (AJCC),
Chicago, Illinois. The original source for this material is the AJCC Cancer Staging
Manual, Seventh Edition (2010) published by Springer Science and Business Media
LLC, www.springer.com.23
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TABLE 3. AJCC stage groupings (seventh edition)
Stage
Stage 0
Stage 1
Stage IIA
Stage IIB
Stage IIC
Stage IIIA
Stage IIIB
Stage IIIC
Stage IVA
Stage IVB

T

N

M

Tis
T1, T2
T3
T4a
T4b
T1, T2
T3, T4aT2, T3T1,T2
T4aT3, T4aT4b
Any T
Any T

N0
N0
N0
N0
N0
N1/N1c/N2a
N1/N1cN2aN2b
N2aN2bN1/N2
Any N
Any N

M0
M0
M0
M0
M0
M0
M0
M0
M1a
M1b

AJCC = American Joint Committee on Cancer.
Used with the permission of the American Joint Committee on Cancer (AJCC), Chicago, Illinois. The original source for this material is the AJCC Cancer Staging Manual,
Seventh Edition (2010) published by Springer Science and Business Media LLC, www.springer.com.23

multidisciplinary treatment.25 Preoperative staging should
also be prefixed by the staging modality including c for
clinical, u for ultrasound, mr for MRI, and ct for CT scan.
2. Clinical staging of the primary tumor by endorectal
ultrasound (EUS) or dedicated high resolution rectal
MRI should be performed. Grade of Recommendation:
Strong recommendation based on moderate quality evidence, 1B.

Endorectal ultrasound with rigid or flexible probes and
MRI with either endorectal or increasingly phase array
coils are the primary tumor-staging modalities of choice.
There are advantages and disadvantages to each modality, and they can, therefore, be considered complementary,
eg, EUS may be better for distinguishing between T1 and
T2 tumors. Endorectal ultrasound is less accurate in the
assessment of large bulky lesions (T4 stage accuracy of
44%–50%), and stenotic lesions can pose difficulties because the probe may be unable to traverse the lesion, leading to suboptimal staging.26,27
Accurate detection of involved lymph nodes remains
a diagnostic challenge for all imaging modalities. Nodal
staging is complicated by the fact that nodal size criteria
are less well defined and, in general, are inaccurate
because both benign and malignant nodes overlap to a
great degree.28,29 In a meta-analysis, the sensitivities and
specificities of imaging modalities for nodal staging
were as follows: CT (55% and 74%), EUS (67% and
78%), and MRI (66% and 76%).30 However, staging
accuracy has more recently improved based on the
identification of specific features on MRI such as mixed
signal intensity and irregular borders that identify
malignant lymph nodes.
Tumor circumferential margin (CRM) is defined as
the shortest distance between the rectal tumor (including
noncontiguous tumor) and the mesorectal fascia (TME).31
Although not incorporated in the TNM staging
system, positive CRM status is an important prognostic
factor and is strongly associated with an increased

risk of local recurrence and decreased survival.31,32
Involvement of the mesorectal fascia by tumor increases
the likelihood of local recurrence following TME by
more than 4-fold.33 The definition of a positive margin
in the TNM classification is 0 mm, but, in most cases, the
CRM is considered positive when it is ≤1 mm.25 Magnetic
resonance imaging is particularly useful in the evaluation
of the CRM.34 The plane of the mesorectal fascia seen on
MRI correlates with the fascia propria of the mesorectum
resected with TME.34,35 Findings on pretreatment MRI can
therefore be used for surgical planning. Although MRI is
useful in the preoperative staging of rectal cancer, specific
protocols have been developed for this utility. Standard
pelvic MRI may not provide the same information that
these protocols will.36
3. All patients with rectal cancer should have preoperative radiological staging to assess for metastatic disease.
Grade of Recommendation: Strong recommendation
based on moderate quality evidence, 1B.

The liver and lungs are the most frequent sites of metastatic disease from rectal cancer. 37,38 Therefore, preoperative
radiographic staging including a CT scan of the chest, abdomen, and pelvis should be routinely performed before
the elective surgical resection of rectal cancer. This permits
the detection and evaluation of local organ penetration or
synchronous metastases, which may require a change in
the treatment strategy, eg, chemotherapy rather than surgery first or potential simultaneous resection of both the
primary tumor and the metastatic sites. A CT scan of the
chest is more sensitive than a chest x-ray for detecting pulmonary metastases.39 Furthermore, a baseline pulmonary
CT enables indeterminate lesions to be characterized with
more confidence on follow-up.39
Alternative imaging strategies for patients with contrast dye allergies may include an MRI of the abdomen
and pelvis with a non-contrast-enhanced chest CT or
FDG-PET imaging. However, the role of FDG-PET/CT
imaging is currently still evolving. Although PET has the
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potential to identify some occult lesions not demonstrated
on conventional imaging, it is limited by the lack of intraluminal or intravenous contrast and low sensitivity with
the potential for false-positive findings owing to inflammatory change. As such, its ultimate place in rectal cancer
staging remains to be determined.
C. Preparation for Surgery
1. When an ostomy is a consideration, preoperative counseling should be obtained with marking of the proposed
ostomy site. Grade of Recommendation: Strong recommendation based on moderate quality evidence, 1B.

The potential site of an ostomy should be marked preoperatively to ensure optimal fitting of the device. Preoperative assessment and ostomy site determination by
an enterostomal therapist improves outcomes in patients
who require a stoma.40,41 Intensive preoperative teaching
has been shown to improve time to ostomy proficiency,
reduce hospital length of stay, and realize a significant cost
savings.42 Guidelines on appropriate stoma marking have
been previously published jointly by The American Society of Colon and Rectal Surgeons and the Wound Ostomy
Continence Nurses Society.43

TREATMENT
Surgery should be performed by surgeons with special
knowledge, training, and experience in the management
of rectal cancer. Multiple articles have confirmed that survival in rectal cancer is improved and complication rates
are decreased when specialty surgeons are involved in the
care of these patients. It has also been shown that surgeons
with specialty training in rectal cancer are more likely to
perform restorative procedures, leading to fewer permanent ostomies.44,45
Treatment of rectal cancer is based on clinical disease
stage. Patients with low-risk, early-stage disease are typically treated with primary surgical therapy. Treatment of
locally advanced or high-risk disease requires a multidisciplinary approach to include neoadjuvant radiation or
chemoradiation followed by surgery.
A. Surgical Techniques and Operative Considerations
Local Excision
1. Local excision is an appropriate treatment modality for
carefully selected T1 rectal cancers without high-risk
features. Grade of Recommendation: Weak recommendation based on moderate quality evidence, 2B.

Local excision of early rectal cancer is an acceptable option
in appropriately selected patients with favorable clinical
and histological features or as a definitive treatment for

patients with more advanced disease who are medically
unfit for radical surgery.46 It can be performed with minimal
morbidity and mortality either via transanal excision
(Parks-type excision) or with a transanal endoscopic
microsurgery approach. Accurate preoperative staging
is essential in the selection of patients for local excision.
The primary drawback of this approach is the inability to
excise and stage mesorectal lymph nodes, because even
T1 lesions have a 6% to 11% risk of harboring nodal
metastasis depending on other histological features.26
Criteria for local treatment include well to moderately
differentiated T1 cancer, the absence of lymphovascular or
perineural invasion, and tumors less than 3 cm in diameter occupying less than one-third of the circumference of
the bowel lumen.46 The technique involves a full-thickness
excision of the lesion down to perirectal fat, with a macroscopically normal margin of 10 mm. The excised segment
should be orientated for pathological examination.
Although there is a paucity of well-designed randomized controlled trials (RCTs) on the topic, the transanal
endoscopic microsurgery approach appears to be superior
to the transanal approach in terms of visualization and resection of higher lesions.47–51, 52
Following local excision, the rate of local recurrence
varies from 7% to 21% for T1 lesions and from 26% to 47%
for T2 lesions.53–56 Local excision for T1 lesions can offer
durable local control and acceptable overall survival in
certain patient subgroups after sufficient patient counseling.
With the exception of poor operative candidates, patients
with T2 lesions should be recommended to undergo radical
mesenteric excision. Local excision following neoadjuvant
therapy for rectal cancer may be considered in a the setting
of a clinical trial.57
Radical Excision
1. A thorough surgical exploration should be performed
and the findings documented in the operative report.
Grade of Recommendation: Strong recommendation
based on low quality evidence, 1C.

The surgical exploration includes a thorough assessment of the peritoneal cavity and the abdominal organs
to detect or rule out synchronous lesions, more advanced
malignant disease (carcinomatosis, adjacent organ involvement, occult metastasis), or coexisting pathology.58,59
These findings should be documented in the surgical
report.
2. Total mesorectal excision should be used for curative
resection of tumors of the middle and lower thirds of
the rectum, either as part of low anterior or abdominoperineal resection. For tumors of the upper third of the
rectum, a tumor-specific mesorectal excision should be
used with the mesorectum divided ideally no less than
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5 cm below the lower margin of the tumor. Grade of
Recommendation: Strong recommendation based on
high quality evidence, 1A.

Appropriate surgical technique, including sharp
mesorectal excision, is integral to optimizing oncological
outcome and minimizing morbidity in rectal cancer
surgery.60,61 Precise dissection between the visceral and
parietal layers of the endopelvic fascia ensures en bloc
removal of the primary rectal cancer and associated
mesentery, lymphatics, and vascular and perineural tumor
deposits. Mesorectal excision also preserves the autonomic
nerves and reduces intraoperative bleeding.62
It is important to recognize that distal mesorectal spread
often extends further than intramural spread, with deposits
found up to 3 to 4 cm distal to the primary cancer.63,64 For tumors of the upper rectum, the mesorectal excision should extend 5 cm below the distal edge of the tumor, whereas a TME
is required for tumors of the middle and lower rectum..46,63
Obtaining an adequate radial or CRM is critical for
local control.31 A positive CRM is an independent predictor of local recurrence and decreased survival.65,66 Risk for
CRM positivity increases with more advanced T and N
stage. 31,65 The quality of surgery as identified by the proper
plane of dissection also plays a key role in CRM positivity.31,65 For example, among patients registered in the CR07 study, 11% overall had involvement of the CRM, and,
at 3 years, the estimated local recurrence rates were 4% for
the group with a good plane of dissection compared to
13% for the poor group.67
Histological studies comparing TME from abdominoperineal resection (APR) and anterior resection specimens have reported significantly more positive CRMs and
perforations in the APR specimens with the plane of resection lying within the sphincter muscle in more than onethird of the cases.68 Perforation during the resection of a
rectal tumor is an adverse prognostic indicator and is associated with a significant increase in the risk of local recurrence and a reduction in 5-year survival.69,70 During APR,
the levator ani muscle should be resected widely en bloc
with the rectum and anal canal to avoid CRM involvement
and decrease the perforation rate. This may be performed
by either a transpelvic or an extended posterior perineal
approach, often referred to as a cylindrical resection to facilitate complete tumor resection.71,72
3. A 2-cm distal mural margin is adequate for most rectal
cancers when combined with a TME. For cancers located at or below the mesorectal margin, a 1-cm distal
mural margin is acceptable. Grade of Recommendation:
Strong recommendation based on moderate quality evidence, 1B.

Distal intramural spread is uncommon and is found beyond 1 cm in only 4% to 10% of rectal cancers.73,74 Thus,
a distal mural resection margin of 2 cm will remove all

microscopic disease in the majority of cases.73 For tumors
of the distal rectum at or below the mesorectal margin, a
mural margin of 1 cm appears acceptable in conjunction
with a TME in appropriately selected patients following
local staging and preoperative counseling.73,75–77
4. Proximal vascular ligation at the origin of the superior
rectal artery with resection of all associated lymphatic
drainage is appropriate for most rectal cancer resections. Grade of Recommendation: Strong recommendation based on high quality evidence, 1A.

An appropriate proximal lymphatic resection for rectal
cancer is provided by the removal of the blood supply and
lymphatics up to the level of the origin of the superior rectal artery, which is just caudal to the takeoff of the left colic
artery (low tie).78,79 Although lymph node yield may be increased in procedures in which the inferior mesenteric artery (IMA) is ligated (high tie), no significant difference in
survival has been found between the 2 techniques.80 However, in patients with clinically suspicious lymph nodes
above this level, the resection should be extended proximally to include high ligation of the IMA. High ligation of
the IMA at the origin at the aorta will likely provide superior mobilization for a tension-free coloanal anastomosis.
Suspected periaortic lymph nodes should be biopsied; a
more extended lymph node dissection can be performed
at the discretion of the surgeon.58
5. In the absence of clinical involvement, extended
lateral lymph node dissection is not necessary in
addition to TME. Grade of Recommendation: Strong
recommendation based on weak quality evidence, 1C.

Advocates of lateral lymph node dissection (LLND),
which includes removal of all nodal tissue along the common and internal iliac arteries, cite improved local control
and survival.81 A meta-analysis comparing LLND with
conventional surgery found that LLND did not confer a
significant oncological benefit, but it was associated with
increased urinary and sexual dysfunction.82 However, the
lateral compartment is an area of significant concern for
recurrent disease, and, when clinically evident disease is
identified, it should be targeted for removal at the time of
primary tumor resection irrespective of the use of neoadjuvant chemotherapy.83,84
6. Patients with an apparent complete clinical response to
neoadjuvant therapy should be offered a definitive resection. Grade of Recommendation: Strong recommendation based upon moderate quality evidence, 1B.

A complete pathological response without residual tumor cells has been reported in 8% to 16% of patients
randomly assigned to preoperative chemoradiation in
phase III trials. Although higher response rates of up
to 30% have been reported in nonrandomized trials us-
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ing alternative chemosensitizing regimens including
capecitabine, oxaliplatin, or the targeted agents, these
results could not be confirmed in the randomized setting.85–89 Conventional practice is to still offer such patients radical resection. Although some authors have
questioned the need for radical excision, a major concern
regarding this approach is the ability to accurately predict a complete pathological response. Neither clinical
examination involving DRE nor current imaging modalities (MRI, CT, or PET scanning) can reliably predict
pathological complete response such that radical surgery
can be avoided.90–93 This issue will only be resolved by a
randomized trial. At the present time a policy of observation should be reserved for patients who are not fit for or
who refuse radical surgery.
7. After low anterior resection and TME, the formation
of a colonic reservoir may be considered. Grade of
Recommendation: Weak recommendation based on
moderate quality evidence, 2B.

Functional problems, including urgency, increased bowel
frequency, clustering, and fecal incontinence, occur after a low anterior resection and are attributed, in part, to
the loss of the reservoir function of the rectum. Various
surgical techniques have been developed, including colonic J-pouch, transverse coloplasty, and the side-to-end
anastomosis, to improve postoperative function. Metaanalyses have shown that the colonic J-pouch is superior
to a straight coloanal anastomosis in terms of reduced
bowel frequency and urgency up to 18 months postoperatively.94,95 There is less supportive evidence that either
transverse coloplasty or side-to-end anastomosis can improve functional outcomes in comparison with a straight
anastomosis.94,96
8. Intraoperative anastomotic leak testing should be performed to help identify an anastomosis at increased risk
of a subsequent clinical leak. Grade of Recommendation:
Strong recommendation based on moderate quality evidence, 1B.

The incidence of anastomotic leak ranges from 3% to 32%
with the range possibly accounted for by differences in patient populations, surgical technique, formation of a diverting ostomy, and use of radiological modalities to look
for an anastomotic leak.97,98 Anastomotic leaks are associated with decreased survival and a significant increase in
risk for local recurrence.99–101
Intraoperative anastomotic leak testing is accomplished by insufflating the rectum with air while submerging the anastomosis. In a cohort of 998 left-sided
anastomoses, a positive leak test was observed in 65 of 825
tested anastomoses (7.9%).102 A subsequent clinical leak
was observed in 7.7% of anastomoses with a positive leak
test in comparison with 3.8% of anastomoses with a nega-
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tive test and 8.1% of all untested anastomoses (p < 0.03).
Options for intraoperative correction of the leak include
suture repair, repeat anastomosis, or repair with proximal
diversion.
9. A diverting ostomy should be considered for patients undergoing a TME for rectal cancer. Grade of
Recommendation: Strong recommendation based on
moderate quality evidence, 1B.

A meta-analysis incorporating 4 RCTs and 21 nonrandomized studies with 11,429 participants showed a lower
clinical anastomotic leak rate (risk ratio, 0.39; p < 0.001)
and a lower re-operation rate (risk ratio, 0.29; p < 0.001) in
the RCTs favoring the diverting ostomy group.103 A diverting ostomy can be either a diverting loop colostomy, typically of the transverse colon, or a diverting loop ileostomy.
The loop ileostomy is preferred over loop colostomies
because of the ease in reversal; however, loop ileostomies
have been associated with an increased incidence of high
stoma output and dehydration. Stoma prolapse was less
frequent with a loop ileostomy in comparison with a loop
colostomy.103
10.  
In patients undergoing a TME, an intraoperative rectal washout may be considered. Grade of
Recommendation: Weak recommendation based on
low quality evidence, 2C.

Viable exfoliated malignant cells have been demonstrated
in the lumen of patients with primary rectal cancer.
Circular stapling devices for low colorectal anastomosis
may provide a mechanism by which tumor cells are
collected and subsequently implanted at the site of the
anastomosis.104 Many surgeons undertake a rectal washout
before stapling to reduce the number of exfoliated cells in
the rectal lumen. However, overall, the level of evidence
is poor, and 1 meta-analysis of only 342 patients without
a clearly defined TME technique found no significant
difference in the rate of local recurrence between patients
who underwent a rectal washout and those who did not.105
11.  In patients with T4 rectal cancers, resection of involved
adjacent organs should be performed with an en bloc
technique. Grade of Recommendation: Strong recommendation based on moderate quality evidence, 1B.

The surgical objective should be to perform an en bloc resection with clear margins including any adjacent organs
(R0 resection). Overall 5-year survival rates of up to 50%
have been reported in patients with a R0 resection.106,107
Patients with such advanced disease should undergo a
thorough preoperative evaluation to assess resectability
and a role for neoadjuvant therapy. A strategy of induction chemotherapy followed by chemoradiotherapy may
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improve the rate of complete resection and reduce treatment-related toxicity.106,108–111
12.  Current evidence indicates that laparoscopic TME can
be performed with equivalent oncological outcomes in
comparison with open TME when performed by experienced laparoscopic surgeons possessing the necessary technical expertise. Grade of Recommendation:
Strong recommendation based on moderate quality
evidence, 1B.

Although mature data from large RCTs has established the safety and feasibility of laparoscopic colectomy
in colon cancer with rates of recurrence equivalent to
open surgery, an equivalent body of evidence does not
currently exist for rectal cancer. Only the CLASICC trial
has reported long-term data on patients with rectal cancer
(n = 253) randomly assigned to a laparoscopic approach.112
A higher rate of radial margin involvement was reported
in the CLASICC trial in the laparoscopic anterior resection group (12%) in comparison with the open anterior
resection group (6%), although this was not statistically
significant and did not translate into a difference in 5-year
rates of local recurrence between the 2 groups.113 There
was also a higher rate of erectile dysfunction in the laparoscopic arm. The COREAN RCT randomly assigned 170
patients per arm and identified no difference in the rate
of CRM positivity between open (4.1%) and laparoscopic
resection groups (2.9%) (p = 0.77) or in the rate of complete mesorectal resection (p = 0.414).114 A meta-analysis
incorporating 17 trials found a small, but significant difference in the number of resected lymph nodes between
the laparoscopic group (mean = 10) and the open group
(n = 11) (p = 0.001), but no significant differences in radial, proximal, or distal margin status.115 Four prospective
trials incorporating 886 patients have reported no significant difference in disease-free or overall survival between
the laparoscopic and open groups with a follow-up ranging from 37 to 113 months, in accordance with the data
from comparative studies.116–119 Recently the COLOR II
trial reported its final results from 1103 randomly selected patients in abstract form. It identified no differences
in rates of distal or CRMs or in number of lymph nodes
recovered.120
Currently, a multicenter RCT is being conducted in the
United States: ACOSOG-Z6051. It is designed to compare
laparoscopic versus open resection following neoadjuvant
chemoradiation for localized rectal cancer, and its results
will provide further information on the oncological and
functional safety of laparoscopic rectal cancer resection.121
Surgeons who plan to perform minimally invasive surgery for the treatment of rectal cancer should obtain the
necessary technical expertise and experience before offering this to patients. Patients should be enrolled in a study

or in an ongoing audit in which short- and long-term outcomes are recorded to ensure the highest quality of surgery.
13.  Oophorectomy is advised for grossly abnormal ovaries
or contiguous extension of a rectal cancer, but routine
prophylactic oophorectomy is not necessary. Grade of
Recommendation: Strong recommendation based on
low quality evidence, 1C.

The ovaries are the site for colorectal cancer metastasis in
fewer than 15% of patients, but colorectal cancer metastases to the ovaries can reach a considerable size (Krukenberg
tumor). At this time, there are insufficient data to support
routine prophylactic oophorectomy at the time of colorectal resection; however, oophorectomy should be performed
during resection of the primary tumor with curative intent
in patients suspected or known to have ovarian involvement, either by direct extension or metastasis.122 If 1 ovary
is involved with metastatic disease, a bilateral oophorectomy should be performed. Limited data exist regarding
prophylactic oophorectomy in women with colorectal cancer without other risk factors for ovarian pathology such
as hereditary nonpolyposis colorectal cancer or BRCA.123
Routine prophylactic oophorectomy of normal-appearing
ovaries has not been associated with improved survival;
however, there are insufficient data to recommend strongly
for or against it.124 Oophorectomy may be considered in
postmenopausal women after preoperative consultation,
or in women at risk for ovarian cancer.
B. Tumor-related Emergencies
1. In patients with large-bowel obstruction, an expanding
stent is an acceptable treatment option in the palliative
setting or as a bridge to definitive resection. Grade of
Recommendation: Strong recommendation based on
low quality evidence, 1C.

Up to 20% of all patients with colorectal cancer present as
emergencies, and the management of such patients is challenging with an operative mortality rate of up to 20%. 125–127
In the absence of perforation or life-threatening bleeding,
a patient with large-bowel obstruction secondary to a rectal neoplasm may be considered for endoluminal therapy
including ablation and stent placement where this expertise is available. Although successful stent deployment may
be achieved, it is associated with a high risk for early failure due to stent migration, pain, or incontinence.128 An expanding stent can act as "a bridge" to surgery allowing for
bowel decompression and primary anastomosis in selected
cases or as a palliative adjunct in the metastatic setting.129
Endoluminal stenting of distal rectal cancers may not be
appropriate because stents deployed in the low rectum can
cause tenesmus and pain. Finally, the use of endoluminal
stents, with their limited duration of patency, should be
carefully considered in the current era of increasing survival among patients with unresectable colorectal cancer.
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A proximal diverting ostomy is effective in relieving obstruction secondary to a rectal tumor in patients
who are not candidates for stent placement, or in a center
where it is not available. A diverting loop ostomy with a
distal efferent limb should be used in a patient with complete obstruction to allow for distal venting.
C. Multimodality Therapy

Multimodality therapy has become standard for patients
with locally advanced rectal cancers (T3-4/ Nx or Tx/
N1-2) especially if bulky, tethered, or fixed. Efficacy was
initially demonstrated in the GISTG and NASBP trials
where postoperative chemoradiotherapy reduced local recurrence from 55% to 33%, with significantly prolonged
disease-free survival (DFS) in patients with locally advanced disease.130–132 These results were the basis for the
National Cancer Institute consensus statement in 1990
recommending adjuvant therapy for stage II and III rectal cancer.133 Although historically multimodality therapy
has been given postoperatively (adjuvant), there is overwhelming evidence that it is preferably delivered preoperatively (neoadjuvant) because of greater efficacy, lower
toxicity, and better long-term outcomes.28
Neoadjuvant Therapy
1. Neoadjuvant therapy should be used for locally advanced cancers of the mid or distal rectum. Grade of
Recommendation: Strong recommendation based on
high quality evidence, 1A.

There are 2 possible approaches to delivering neoadjuvant
therapy: short-course radiotherapy (SCRT) using 5 Gray
(Gy) daily over 5 days without chemotherapy followed by
surgery within 1 week134 and "long-course" preoperative
chemoradiotherapy (LCCRT) using conventional doses of
1.8 to 2 Gy per fraction over 5 to 6 weeks to a total dose
of 45 to 50.4 Gy with concurrent administration of 5-fluorouracil-based chemotherapy followed by surgery 8 to
12 weeks later.86 There is good evidence to support both
approaches.
The Swedish Rectal Cancer Trial published in 1997
investigated SCRT randomly assigning 1168 patients to
receive SCRT followed by surgery, or surgery alone. Compared with surgery alone, patients who received SCRT
had reduced local recurrence (11% vs 27%, p < 0.001)
and prolonged survival (5-year overall survival (OS) of
58% vs 48%, p = 0.004.135 At a median follow-up of 13
years, the benefits in terms of local recurrence (9% vs 26%,
p < 0.001) and OS (38% vs 30%, p = 0.008) remained significant in patients who received SCRT.136 However, these
patients did experience more GI complications and had
a higher rate of hospitalization over the 6-month period
following surgery.137
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The benefit of neoadjuvant SCRT when combined
with optimal mesorectal excision was demonstrated with
the Dutch TME trial published in 2003. Of 1861 accrued
patients, 924 and 937 were randomly assigned to receive
either neoadjuvant SCRT followed by TME, or TME
alone. Local recurrence was significantly lower in patients
who received SCRT plus TME (2.4% vs 8.2%, p < 0.001),
but there was no difference in OS.138 Long-term followup demonstrated lower recurrence rates in the SCRT arm,
especially in the subgroups of patients with nodal involvement, patients with tumor located between 5 to 10 cm
from the anal verge, and patients with negative CRMs.139
Patients with tumors in the upper rectum did not demonstrate additional benefit from SCRT. In addition, there
was no long-term survival benefit for patients treated with
SCRT.
Although preoperative SCRT has been the favored
treatment in Northern Europe and Scandinavia, in North
America and in some European countries preoperative
LCCRT has become the treatment of choice. The majority
of patients receiving LCCRT obtain tumor downstaging,
in which the final pathological stage at the time of surgery is lower than the initial clinical stage at the time of
presentation.140,141 As many as 15% to 20% of patients will
have a complete pathological response to treatment, with
no viable tumor cells noted in the resected rectum. Tumor
downsizing may facilitate complete tumor resection and,
in the setting of low-lying tumors, may alter the surgical
plan by making a sphincter-saving procedure possible.88,142
The efficacy of preoperative versus postoperative
LCCRT was investigated in a trial published in 2004
by the German Rectal Cancer Study Group. This trial
randomly assigned 823 patients with US/CT T3 or T4
and/or node-positive rectal cancer to either preoperative
LCCRT or postoperative LCCRT.88 Chemoradiotherapy
consisted of 5.4 Gy in 28 fractions with concurrent
infusional fluorouracil (1000 mg/m2 per day for 5 days
in the first and fifth week of radiation). Total mesorectal
excision was performed in all patients according to a
standardized technique, and all patients received an
additional 4 cycles of 5-fluorouracil (5-FU)-based
chemotherapy. The rate of local recurrence was 6% in
the preoperative group versus 13% in the postoperative
group (p = 0.006). Grade 3 or higher acute and long-term
toxicity occurred significantly less frequently in patients
who received neoadjuvant chemoradiation (p = 0.001
and 0.01). However, the rates of sphincter preservation,
DFS, and OS did not differ between the 2 groups.
Although postoperative LCCRT remains an option,
based on this study, preoperative LCCRT has become the
standard treatment for patients with locally advanced
disease that requires downstaging. It has also become the
standard of care to offer these patients additional cycles
of chemotherapy postresection.
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A single small trial compared preoperative LCCRT
with SCRT.143,144 The Polish trial randomly assigned 316
patients with T3/4 mid to low rectal cancer to either
LCCRT or SCRT. Although rates of sphincter preservation were similar in both study groups, patients receiving
LCCRT had a positive CRM rate of 4% at the time of surgery, compared with 13% in the SCRT group (p = 0.017).
However, there was no significant difference in local recurrence, DFS, or OS. Complete pathological response was
higher in patients receiving LCCRT in comparison with
SCRT: 16% and 1% respectively. This result is not surprising because the SCRT protocol does not allow time for
downstaging.
The combination of neoadjuvant radiotherapy and
TME surgery may result in significant long-term side effects including chronic bowel dysfunction, sphincter dysfunction, and sexual dysfunction. Thus, it is important
to select patients for whom radiation affords maximum
benefit. The recently reported MRC CR07 and NCICCTG C016 multicenter randomized study of 1350 patients
compared the outcomes of preoperative SCRT followed
by TME surgery versus initial TME surgery followed by
selective postoperative LCCRT for patients with a positive
CRM.134The primary outcome was local recurrence. This
study demonstrated a significant decrease in local recurrence in patients receiving preoperative SCRT (HR 0.39,
p < 0.0001), which was associated with a 6% absolute improvement in DFS at 3 years (p = 0.03) in comparison to
the selective postoperative group.
In summary, both preoperative LCCRT and SCRT followed by proper TME provide excellent local control for
locally advanced tumors of the mid and lower third of the
rectum. The advantages of LCCRT include tumor regression and downsizing, which may alter the surgical treatment plan in favor of a sphincter-preserving procedure.
Short-course radiotherapy is typically used in patients
whose tumor margin threatens the mesorectal fascia on
imaging where tumor regression and downsizing would
not improve resection or sphincter preservation. Shortcourse radiotherapy appears to be well tolerated by patients
with less grade 3/4 acute toxicity and better compliance
in comparison with LCCRT.142 On the other hand, SCRT
may lead to more long-term complications secondary to
higher dose per fraction. There are limited long-term data
at present on the late functional results following LCCRT.
A recent Cochrane review outlines the risks of increased
surgical morbidity as well as late GI and sexual dysfunction
associated with preoperative radiotherapy.145 At the present
time in the United States, long-course chemoradiotherapy
consisting of 5040 cGy, delivered concurrently with 5-FU
chemotherapy, is the most common neoadjuvant regimen46
Ongoing clinical trials are addressing a number of
questions including the role of newer chemotherapeutic
agents such as oxaliplatin and capecitabine and whether

radiotherapy can be used more selectively.85,146,147 In addition, the role of preoperative chemotherapy following
SCRT is being investigated.
F. Adjuvant Therapy
1. Adjuvant chemoradiotherapy should be recommended
for select patients with stage III or high-risk stage II rectal cancer who have not received neoadjuvant therapy.
Grade of recommendation: Strong recommendation
based upon moderate quality evidence, 1B.

Patients may be understaged by preoperative imaging
and proceed straight to surgery only to be upstaged by
pathological examination. In this situation, selected
patients should be recommended for adjuvant
chemoradiation. The primary disadvantages include
increased toxicity to the small bowel in the radiation field,
a potentially more radioresistant hypoxic postsurgical
bed, and impaired healing of the perineal wound after
APR.28 A number of RCTs have demonstrated the efficacy
of adjuvant radiotherapy and chemotherapy in reducing
local recurrence and cancer-related mortality.28,130,132,148
None of these trials were controlled for surgical technique
or CRMs. Although there is good quality evidence that
adjuvant CRT was beneficial in the pre TME era, there
is currently no data showing a benefit following proper
TME surgery for node positive or T3 tumours when the
circumferential margins are pathologically clear (R0).
Patients with a positive circumferential margin following
TME surgery are at high risk for local recurrence and
should be considered for additional treatment.
Many patients do not benefit from conventional 5-FU
therapy, and the encouraging results seen with newer chemotherapy regimens and biological agents in colon cancer
have led to interest in the integration of new agents in the
adjuvant treatment of rectal cancer. Despite the paucity of
data on the role of oxaliplatin in this setting, FOLFOX is
an approved regimen for adjuvant therapy of rectal cancer in guidelines from the National Comprehensive Cancer Network.46 This is based on the extrapolation of data
from the MOSAIC and NSABP C-07 trials in which 5-FU/
leucovorin plus oxaliplatin (FOLFOX regimen) was associated with a significant improvement in DFS and OS
compared with standard 5-FU therapy.149–151 Intuitively,
patients who have rectal cancer with adverse prognostic
features should derive treatment benefits similar to those
demonstrated by patients with high-risk colon cancer.
2. Adjuvant chemotherapy should be recommended for
patients with high-risk stage II and all stage III disease
previously treated with neoadjuvant therapy. Grade of
Recommendation: Strong recommendation based upon
high quality evidence, 1A.
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The equivocal accuracy of preoperative staging and the
frequent downstaging of both the primary tumor and
regional lymph nodes can lead to uncertainty regarding the true original tumor stage.88,152 In the case of
apparent downstaging following neoadjuvant chemoradiation, it is currently recommended to base adjuvant
treatment decisions on the preoperative staging of the
patient.
The benefit of additional chemotherapy following
preoperative chemoradiation may not be universal to all
treatment subgroups. A subset analysis of the EORTC trial
looked at the 785 patients who were assigned to receive
postoperative chemotherapy and completed their assigned
4 cycles. Postoperative chemotherapy did not significantly
improve DFS or OS for the total group. Multivariate analysis
revealed that adjuvant chemotherapy was significantly
associated with improved OS in those patients whose
tumors were downstaged to ypT0–2 compared with stages
ypT3–4.153 These findings may indicate that patients are
more likely to benefit from adjuvant therapy if their disease
can be downstaged by preoperative chemoradiation, but
these data are preliminary.

2. Accurate, detailed, and consistent pathology reporting is integral in the estimation of patient prognosis
and treatment planning in rectal cancer. It is recommended that the elements described in the College of
American Pathologists guidelines on Protocol for the
Examination of Specimens from Patients with Primary
Carcinomas of the Colon and Rectum be reported.
Grade of Recommendation: Strong recommendation
based upon low quality evidence, 1C.

The pathologist plays a key role in patient management:
confirmation of the initial diagnosis, determination of
final tumor stage, assessment of margin involvement,
response to neoadjuvant therapy (CRC2007, 38).38 The
surgeon should facilitate this process by ensuring that
specimens are orientated correctly and delivered to the
histopathology laboratory promptly, consistent with unit
protocol. The American Society of Colon and Rectal Surgeons endorses and supports the College of American Pathologists guidelines on Protocol for the Examination of
Specimens from Patients with Primary Carcinomas of the
Colon and Rectum.25 The use of such structured protocols
has been shown to improve the informational content of
pathology reports.154

D. Documentation
1. The surgical report should include information regarding the diagnostic workup, intraoperative findings, and technical details of the procedure. Grade of
Recommendation: Strong recommendation based on
low quality evidence, 1C.

The surgical report should clearly communicate the workup, intraoperative findings, and technical details of the
procedure. Preoperative information should include comments on the histological confirmation of malignancy, the
estimated stage of the tumor based on preoperative imaging, the estimated level of the tumor in the rectum, and
confirmation that an ostomy site has been preoperatively
marked. The report should also include a description of
preoperative treatments. Relevant intraoperative factors
should include confirmation that a thorough exploration
for extrarectal disease was performed, including for the
presence of synchronous metastases or gross involvement
of mesenteric, periaortic, or lateral lymph nodes, tumor
site, and adjacent organ involvement. Treatment details
including type of incision, extent of bowel and mesenteric
resection, anastomotic technique, anastomotic height, en
bloc resection of contiguously involved organs, and an intraoperative assessment of the completeness of resection
including margin status should also be described. Adverse
events including tumor perforation should be clearly documented, because tumor perforation is associated with a
significant increase in the risk of local recurrence and a
reduction in 5-year survival.69,70
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