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The American Society of Colon and Rectal Surgeons is dedicated to assuring 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
should not be deemed 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 of the circumstances presented by the individual
patient.

cancer comprises approximately 25 percent of the
malignancies arising in the large bowel. The estimated occurrence of new rectal cancer cases in the
United States was projected to be 40,570 during 2004.1
Anatomically, the rectum is the distal 18-cm of the
large bowel leading to the anal canal.2 Cancers of the
intraperitoneal rectum behave like colon cancers with
regard to recurrence patterns and prognosis.3 By contrast, the extraperitoneal rectum resides within the
confines of the bony pelvis; it is this distal 10 to 12 cm
that constitutes the rectum from the oncologic standpoint.

STATEMENT OF THE PROBLEM
Colorectal adenocarcinoma is the second leading
cause of cancer deaths in western countries. Rectal
Reprints are not available.
Correspondence to: Neil Hyman, M.D., Fletcher Allen Health
Care, 111 Colchester Avenue, Fletcher 301, Burlington, Vermont
05401, Tel: 802-847-5354 Fax: 802-847-5552, e-mail: Neil.Hyman@
vtmednet.org
Dis Colon Rectum 2005; 48: 411–423
DOI: 10.1007/s10350-004-0937-9
© The American Society of Colon and Rectal Surgeons
Published online: 23 February 2005

411

TJANDRA ET AL

412

Dis Colon Rectum, March 2005

Levels of Evidence and Grade Recommendation*
Level

Source of Evidence

I

V

Meta-analysis of multiple well-designed, controlled studies, randomized trials with low-false positive and
low-false negative errors (high-power)
At least one well-designed experimental study; randomized trials with high false-positive or high
false-negative errors or both (low-power)
Well-designed, quasi-experimental studies, such as nonrandomized, controlled, single-group,
preoperative-postoperative comparison, cohort, time, or matched case-control series
Well-designed, nonexperimental studies, such as comparative and correlational descriptive and case
studies
Case reports and clinical examples

Grade

Grade of Recommendation

II
III
IV

A
B
C
D

Evidence of Type I or consistent findings from multiple studies of Type II, III, or IV
Evidence of Type II, III, or IV and generally consistent findings
Evidence of Type II, III, or IV but inconsistent findings
Little of no systematic empirical evidence

Adapted from Cook DJ, Guyatt GH, Laupacis A, Sackett DL. Rules of evidence and clinical recommendations on the
use of antithrombotic agents. Chest 1992;102(4 Suppl):305S-311S. Sacker DL. Rules of evidence and clinical recommendations on the use of antithrombotic agents. Chest 1989;92(2 Suppl):2S-4S.

PREOPERATIVE ASSESSMENT
1. Patients should be evaluated for their medical
fitness to undergo surgery. When an ostomy is a consideration, preoperative counseling with an enterostomal therapist should be offered when available.
Level of Evidence: III; Grade of Recommendation: B.
Appraisal of operative risk, especially with respect
to cardiopulmonary comorbidity, is an essential part
of the preoperative process. History and physical examination are the cornerstones of diagnostic evaluation and may prompt further investigation and intervention to optimize operative risk. In selected cases, a
nonsurgical approach to the lesion may be necessary.
Several perioperative, risk-assessment scoring systems have been published to help guide the surgeon.4–6 The need for ancillary laboratory tests is
guided by history and physical examination.
Retrospective studies have indicated that patients
who had access to enterostomal therapy counseling
before surgery enjoyed a better quality of life postoperatively.7 Thus preoperative siting and counseling by
an enterostomal therapist helps to improve outcomes
in patients requiring a stoma.8
2. Clinical assessment should include a family history to identify patients with familial cancer syndromes and to evaluate familial risk. Level of Evidence: III; Grade of Recommendation: B.
A family medical history should be taken from patients with rectal cancer to identify close relatives with
a cancer diagnosis. The clinician should look for patterns consistent with the genetic syndromes of heredi-

tary nonpolyposis colorectal cancer, familial adenomatous polyposis, and familial colorectal cancer
because this may affect surgical decisions.9
The colorectal cancer risk in family members increases with the number of affected members, the
closeness of the relationship to the patient, and earlier
age of onset.10,11 Medical information that patients
provide about their relatives often is inaccurate.12–16 If
a family medical history seems to be significant but
proves difficult to confirm, it may be appropriate to
seek expert help from a familial cancer clinic.
3. Digital rectal examination and rigid proctosigmoidoscopy are typically required for accurate tumor
assessment. Level of Evidence: Class V; Grade of Recommendation: D.
Digital rectal examination enables detection and assessment of the size and degree of fixation of mid and
low rectal tumors. Although digital assessment of the
extent of local disease may be imprecise, it provides a
rough estimate of the local staging of rectal cancer.17
Rigid proctosigmoidoscopy is usually performed in
conjunction with the digital rectal examination. It usually allows the most precise assessment of tumor location and the distance of the lesions from the anal
verge. These issues are critical in optimizing preoperative planning.
4. Full colonoscopy should be performed to exclude synchronous neoplasms. Barium enema may be
used for those patients unable to undergo complete
colonoscopy. Level of Evidence: III; Grade of Recommendation: B.
Colonoscopy is currently the most accurate tool for
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screening the colon and rectum for neoplasms.18 The
sensitivity of colonoscopy for colon cancer is typically
in the range of 95 percent.19–21 Colonoscopy allows
biopsy and histologic confirmation of the diagnosis. It
also allows for identification and endoscopic removal
of synchronous polyps. A study by the U.S. National
Polyp Study found that colonoscopy was significantly
more accurate than double-contrast barium enema in
diagnosing colorectal polyps.18
5. CT scanning of the abdomen and pelvis and transrectal ultrasound (TRUS) or magnetic resonance imaging (MRI) should typically be performed in patients
who are potentially surgical candidates. Level of Evidence: III; Grade of Recommendation: B.
Transrectal ultrasound has emerged as the diagnostic modality of choice for preoperative local staging of
mid and distal rectal cancers.22 Abdominal and pelvic
CT scans often provide highly useful information regarding the presence of distant metastases as well as
adjacent organ invasion in advanced lesions. However, its role in local staging is limited.23,24 TRUS more
accurately assesses bowel wall penetration and lymph
node involvement.25 MRI, bolstered by the recent introduction of phased array coils, has improved spatial
resolution. Overall MRI has similar accuracy to TRUS
in tumor staging. MRI seems to be more accurate in
assessing T3 and T4 lesions, whereas TRUS may be
more accurate in defining earlier-stage lesions (T1,
T2).26,27 Nodal staging seems to be comparable between TRUS and MRI. MRI has the added advantage
of a multiplanar and larger field of view of the mesorectal fascia and more accurately predicts the likelihood of obtaining a tumor-free circumferential resection margin.28,29 Because of technical reasons, TRUS
is less useful for the evaluation of more proximal rectal cancers. Both modalities have interobserver issues
and a demonstrable learning curve. TRUS is more accessible, portable, and less expensive.
6. Routine chest radiographs or chest CT scanning
should usually be performed. Level of Evidence: III;
Grade of Recommendation: B.
Rectal cancer is more likely than colon cancer to be
associated with lung metastases without liver metastases. The finding of pulmonary metastases often will
alter patient management decisions and therefore is
warranted in most clinical situations. Abnormal findings on plain radiographs usually warrant chest CT
scanning.30
7. Carcinoembryonic antigen level should usually
be determined preoperatively. Level of Evidence: III;
Grade of Recommendation: B.
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Carcinoembryonic antigen (CEA) level is most useful when found to be elevated preoperatively and
then normalizes after resection of the tumor. Subsequent elevations suggest recurrence or metastatic disease. Because of a lack of sensitivity and specificity,
its utility as a screening test has never been demonstrated.31 Preoperative liver function tests may suggest metastatic disease, but are nonspecific and insensitive. Therefore, routine liver function tests are not
warranted.32

TREATMENT CONSIDERATIONS
Surgery is the mainstay of treatment for rectal cancer. The risk of recurrence is dependent on the TNM
stage (Table 1).33 Early stage cancer can be treated by
surgical resection alone. More advanced lesions require adjuvant therapy to increase the probability of
cure.34
The surgeon is a critical variable with respect to
morbidity, sphincter preservation rate, and local recurrence.35–38 Phillips found that local recurrence
ranged from <5 to 15 percent amongst different surgeons with no difference in case mix.39 In a Scottish
study,40 the operative mortality and ten-year survival
rate after “curative” surgery varied with the surgeon,
ranging from 0 to 20 percent and 20 to 63 percent,
respectively. Adequate training35,41 and surgical volume35,42,43 both seem to be important factors. These
data emphasize the technical aspect of rectal cancer
surgery and the need for a standardized surgical approach.

SURGICAL THERAPY
Resection Margin
A 2-cm distal margin is adequate for most rectal
cancers. Level of Evidence: Class III; Grade of Recommendation: B.
In smaller cancers of the low rectum without adverse histologic features, a 1-cm distal margin is acceptable. Level of Evidence: Class III; Grade of Recommendation: B.
The principle objective of surgical treatment is to
obtain clear surgical margins.44 The proximal resection margin is determined by blood supply considerations. Multiple studies have demonstrated that 81 to
95 percent of rectal cancers have intramural spread <1
cm from the primary lesion.45–49 Rectal carcinomas
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Table 1.
Definition of TNM

Level of Proximal Vascular Ligation

Staging Grouping
Stage
0
I
IIA
IIB
IIIA
IIIB
IIIC
IV

T

N

M

Tis
T1
T2
T2
T3
T1-T2
T3-T4
Any T
Any T

N0
N0
N0
N0
N0
N1
N1
N2
Any N

M0
M0
M0
M0
M0
M0
M0
M0
M1

Primary Tumor (T)
TX Primary tumor cannot be assessed
T0 No evidence of primary tumor
Tis Carcinoma in situ intraepithelial or invasion of
lamina propria
T1 Tumor invades submucosa
T2 Tumor invades through the muscularis propria
T3 Tumor invades through the muscularis propria
into the subserosa, or into nonperitonealized
pericolic or perirectal tissues
T4 Tumor directly invades other organs or
structures, and/or perforates visceral
peritoneum
Regional Lymph Nodes (N)
NX
N0
N1
N2
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Regional lymph nodes cannot be assessed
No regional lymph node metastasis
Metastasis in 1 to 3 regional lymph nodes
Metastasis in 4 or more regional lymph nodes
Distant Metastasis (M)

MX Distant metastasis cannot be assessed
M0 No distant metastasis
M1 Distant metastasis
Taken from AJCC Cancer Staging Manual. 6th ed. New
York: Springer-Verlag, 2002.

with intramural spread beyond 1 cm tend to be highgrade, node-positive, or have distant metastases45–48
In the majority of cases, a distal surgical margin of 2
cm would remove all microscopic disease. In patients
with advanced disease, more extensive microscopic
intramural disease may be present, but the resection is
typically palliative because of a high likelihood of
occult distant metastases.46,50 For cancers of the distal
rectum (<5 cm from the anal verge), the minimum
acceptable length of the distal margin is 1 cm.51–54
Margins >1 cm should be obtained with larger tumors, especially those demonstrating adverse histologic features.55 The margins of resection should be
measured in the fresh, pinned out specimen. The formalin-fixed specimen may shrink up to 50 percent in
length.45

Proximal lymphovascular ligation at the origin of
the superior rectal artery is adequate for most rectal
cancers. Level of Evidence: Class III; Grade of Recommendation: B.
Appropriate lymphadenectomy is based on the ligation of the major vascular trunks. There is no demonstrable survival advantage for a high ligation of
the inferior mesenteric artery at its origin. Available
evidence suggests that for colorectal cancer without
clinically suspicious nodal disease, removal of lymphovascular vessels up to the origin of the primary
feeding vessel is adequate.56–58 Thus for rectal cancer,
this is at the origin of the superior rectal artery, just
distal to the origin of the left colic artery.59 In patients
with lymph nodes thought to be involved clinically,
removal of all suspicious nodal disease up to the origin of inferior mesenteric artery is recommended.57
Suspicious periaortic nodes may be biopsied for staging purposes. High ligation of the inferior mesenteric
vessels may be helpful to provide additional mobility
of the left colon, as often is required for a low colorectal anastomosis or a colonic J-pouch construction.60

Circumferential Resection Margin
For distal rectal cancers, total mesorectal excision
(TME) is recommended. For upper rectal cancers, a
tumor-specific mesorectal resection is adequate. Level
of Evidence: Class II; Grade of Recommendation: A.
The mesorectum is the fatty tissue that encompasses the rectum. It contains lymphovascular and
neural elements. Surgical excision of the mesorectum
is accomplished by sharp dissection in the plane between the fascia propria of the rectum and the presacral fascia. Radial clearance of mesorectal tissue enables the en bloc removal of the primary rectal cancer
with any associated lymphatic, vascular, or perineural
tumor deposits. Total mesorectal excision is associated with the lowest reported local recurrence
rates.61–63
The importance of en bloc resection of an intact
mesorectum is supported by pathologic studies that
demonstrated tumor deposits in the mesorectum
separate from the primary tumor.64,65 A similar local
recurrence rate has been noted by others who practice wide anatomic resection in the mesorectal plane
without routine total mesorectal excision.66,67 The degree of mesorectal involvement on pathologic examination correlates with recurrence and survival.65
Pathologic assessment of rectal cancer specimens
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suggests that distal mesorectal spread may occur up to
4 cm away from the primary tumor.68,69 Thus, a cancer in the distal rectum should be treated with a total
mesorectal excision in most cases.70 Upper rectal cancers may be treated with a tumor-specific mesorectal
resection.
Pathologic studies also have drawn attention to the
circumferential margin and the importance of radial
clearance. In a prospective study by Quirke et al.,71
when the resected specimen had negative lateral margins, cancer recurred locally in only 3 percent of cases
compared with an 85 percent local recurrence rate if
the lateral margins were involved with tumor. Pathologic studies of mesorectal specimens have confirmed
these findings.72–75 In the presence of negative circumferential margins, specimens with an intact or
nearly intact mesorectum are associated with a lower
overall recurrence rate compared with an incomplete
specimen.75
Circumferential margin involvement in the presence of an intact mesorectal specimen is a strong predictor for local recurrence and is independent of TNM
classification. This finding is a marker for advanced or
aggressive disease rather than inadequate surgery.65,72,76,77 In a large, randomized study, a margin
of ⱕ 2 mm between tumor and the mesorectal fascia
was considered positive and was associated with a
higher local recurrence rate (16 vs. 5.8 percent; P <
0.0001).75 Furthermore, patients who had a margin
ⱕ1 mm had an increased risk of distant metastases
(37.6 vs. 12.7 percent; P < 0.0001).
Finally, support for the importance of mesorectal
excision also comes from a surgical teaching initiative
in the county of Stockholm. The widespread adoption
of mesorectal excision for mid and low rectal cancers
significantly reduced the local recurrence rate by >50
percent and improved rectal cancer mortality.78 These
results along with the recent Dutch trial are evidence
that a standardized surgical approach can reduce the
variability of surgical outcomes.79
There is inadequate evidence to support a routine
extended lateral lymphadenectomy in addition to mesorectal excision. Clinically suspicious nodal disease
in the lateral pelvic sidewall should be removed if
technically feasible or biopsied for staging purposes.80

En Bloc Resection of Adherent (T4) Tumors
Rectal cancers with adjacent organ involvement
should be treated by en bloc resection. Level of Evidence: Class III; Grade of Recommendation: B.
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Tumors may be adherent to adjacent organs by malignant invasion or inflammatory adhesions.81,82 Locally invasive rectal cancer (T4) is removed by an en
bloc resection to include any adherent tissues. If a
tumor is transected at the site of local adherence, resection is deemed incomplete, because it is associated
with a higher incidence of treatment failure.82 An en
bloc resection with clear margins including adjacent
organs involved by local invasion can achieve survival rates similar to those of patients with tumors that
do not invade an adjacent organ.81,83–85

Inadvertent Perforation
Inadvertent perforation of the rectum worsens oncologic outcome and should be documented. Level of
Evidence: Class III; Grade of Recommendation: B.
Inadvertent rectal perforation during the resection
of rectal cancer is associated with a statistically significant reduction in five-year survival and an increase
in local recurrence rates.86–88 Perforation at the site of
the cancer has an even greater adverse impact on
local recurrence and survival than a perforation remote from the tumor site.88 Inadvertent perforation of
the rectum and resultant intraoperative spillage of tumor cells should be documented and considered in
postoperative adjuvant treatment decisions and outcome measurements.

Other Operative Considerations
1. Grossly normal ovaries need not be removed.
Level of Evidence: Class III; Grade of Recommendation: B.
Ovarian metastases from rectal cancer occur in up
to 6 percent of patients and are usually associated
with widespread disease and poor prognosis.89 There
are no data to support routine prophylactic oophorectomy.90,91 Direct invasion of the ovary is treated
with an en bloc resection. Oophorectomy should be
considered if the organ is grossly abnormal in postmenopausal females or in females who have received
preoperative pelvic radiotherapy. Bilateral oophorectomy is indicated if only one ovary is involved, because there is a high risk of occult metastatic disease
in the contralateral ovary.92
2. There is insufficient evidence to recommend intraoperative rectal washout. Level of Evidence: Class
IV; Grade of Recommendation: C.
Viable exfoliated malignant cells have been demonstrated in the bowel lumen of patients with primary
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rectal cancer.93–95 Intraoperative rectal washout, before an anastomosis, is performed by many surgeons
with the intention of reducing locoregional recurrence. There is insufficient evidence to recommend
this practice.
3. Curative local excision is an appropriate treatment modality for carefully selected T1 rectal cancers.
Level of Evidence: Class II; Grade of Recommendation: B.
Local excision of rectal cancer is an appropriate
alternative therapy for selected cases of rectal cancer
with a low likelihood of nodal metastases. This probability is dependent on the depth of tumor invasion (T
stage), tumor differentiation and lymphovascular invasion.96–98 Comparative trials to abdominoperineal
resection support transanal local excision with curative intent for T1, well-differentiated cancers that are
<3 cm in diameter and occupy <40 percent of the
circumference of the rectal wall.97,99,100
The depth of mural penetration is correlated with
the risk of nodal metastases. For tumors confined to
the submucosa, associated nodal metastases have
been seen in 6 to 11 percent of patients; for cancer
invading the muscularis propria, there was a 10 to 20
percent risk of nodal metastases, and with tumors extending into the perirectal fat, this risk increased to 33
to 58 percent.101 Brodsky and colleagues96 examined
154 specimens and found a 12 and 22 percent incidence of lymph node metastases in T1 and T2 tumors
respectively. In addition, the incidence of lymph node
metastases increases dramatically with increasing tumor grade; lymph nodes are positive in up to 50 percent of poorly differentiated tumors.96
The tumor must be excised intact by full-thickness
excision with clear margins. It should be orientated
and pinned out for complete pathologic examination.
If unfavorable features are observed on pathologic
examination, a radical excision is warranted.97,102
Transanal endoscopic microsurgery uses similar
surgical principles as a transanal local excision, but is
designed to remove lesions up to approximately 20
cm from the anal verge.97,103,104 Both transanal local
excision and transanal endoscopic microsurgery may
afford reasonable palliation for patients with metastatic disease who are poor candidates for a more
extensive surgical procedure.
4. Laparoscopic-assisted resection of rectal cancer
is feasible but requires specific surgical expertise. Its
oncologic effectiveness remains uncertain at this time.
Level of Evidence: Class II; Grade of Recommendation: B.
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Laparoscopic techniques for rectal resection are established and feasible.105,106 In two randomized studies on colon cancer, laparoscopic-assisted colon resection had similar recurrence rates to conventional
open resection107,108; however, the oncologic effectiveness of laparoscopic surgery for the curative treatment of rectal cancer is not yet fully resolved. A
single, randomized study suggests that laparoscopicassisted resection for rectosigmoid cancer is safe and
effective.109 The major hindrance to a wide adoption
of laparoscopic-assisted resection is the steep learning
curve. Technically, a restorative anastomosis for mid
rectal cancer may be difficult to perform laparoscopically. Hand-assisted laparoscopic techniques may expand the indications for laparoscopic resections;
however, there is inadequate evidence at this time to
support this claim.110
5. Emergency intervention: Primary resection of an
obstructing or perforated carcinoma is recommended
unless medically contraindicated. Level of Evidence:
Class III; Grade of Recommendation: A.
Hemorrhage, obstruction, and bowel perforation
are the most common indications for emergency intervention for rectal cancer. Appropriate management
must be individualized with options, including resection with anastomosis and proximal diversion, or diversion alone followed by radiation. Other alternatives include endoluminal stenting or laser/cautery
recanalization. Self-expandable metallic stents can be
used to relieve obstruction by a proximal rectal cancer. This allows for mechanical bowel preparation,
elective resection, and anastomosis. In some cases
with advanced metastatic disease or major comorbidities, it may constitute definitive treatment. Stents are
successfully deployed in 80 to 100 percent of cases.111
Complications include perforation (5 percent), stent
migration (10 percent), bleeding (5 percent), pain (5
percent), and reobstruction (10 percent). In the setting of a perforated rectal cancer, the treatment of
choice is resection, copious peritoneal washout, pelvic drainage, and construction of a sigmoid end colostomy.112,113

ADJUVANT THERAPY
1. Adjuvant chemoradiation should be offered to
patients with Stage II and III rectal cancers. Level of
Evidence: Class I; Grade of Recommendation: A.
Adjuvant or neoadjuvant chemotherapy and pelvic
radiation should be offered to patients with Stage II
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and III rectal cancers. These patients have been
shown in multiple trials to have a higher risk of local
and distant relapse if surgery alone is performed. Improved cancer-specific survival has been reported
with both preoperative and postoperative adjuvant
treatment.
Postoperative adjuvant therapy has been the standard for locally advanced resectable rectal cancer. Initial trials examined postoperative radiotherapy alone
as an adjunct to surgical resection. The Colorectal
Cancer Collaborative Group meta-analysis of trials
comparing surgery and postoperative radiation vs.
surgery alone showed that postoperative radiotherapy significantly reduced local recurrence by approximately one-third (odds ratio (OR), 0.73; 95 percent confidence interval (CI), 0.55–0.96); however,
overall survival was unaffected.114 A second metaanalysis analyzed eight trials and reported similar
findings.115
The use of postoperative chemotherapy alone also
has been investigated in several randomized, controlled trials. GITSG 7175 compared postoperative adjuvant chemotherapy alone to observation in resectable rectal cancer.116 There was a nonsignificant trend
toward improved cancer-free survival with chemotherapy. The NSABP R-01 trial compared chemotherapy to surgery alone or radiation therapy alone in
555 patients. A significant overall improvement in disease-free and overall survival was found with the use
of chemotherapy.117 When these two trials were
pooled with a Japanese trial118 in a meta analysis, a
significant improvement in survival for chemotherapy
was observed (OR, 0.65; 95 percent CI, 0.51–0.83; P =
0.0006)119; however, no difference in local recurrence
was observed (OR, 0.71; 95 percent CI, 0.41–1.16; P =
0.17). In a second meta-analysis of 4,960 patients with
colorectal cancer from three randomized trials or
comparing adjuvant chemotherapy with oral fluoropyrimidines (5-fluorouracil (5-FU), tegafur, or carmofur) to surgery alone, subgroup analysis of 2,310
patients with rectal cancer demonstrated an improvement in mortality (relative risk (RR), 0.857; 95 percent
CI, 0.73–0.999; P = 0.049) and disease-free survival
(RR, 0.767; 95 percent CI, 0.656–0.882; P = 0.00003)
for patients receiving adjuvant oral chemotherapy.120
Finally, a meta-analysis by Sakamoto and colleagues121 of three trials comparing postoperative oral
carmofur with surgery alone demonstrated a highly
significant effect for the subgroup of Dukes C rectal
cancer treated with adjuvant oral chemotherapy in
both disease-free and overall survival.
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The NSABP R02 trial randomized 694 Stage II and
III patients to receive postoperative chemotherapy
(MOF or 5-FU-LV) alone or postoperative chemotherapy with radiotherapy. Although the addition of
radiotherapy conferred no advantage in disease-free
or overall survival, it reduced the cumulative incidence of local regional relapse (8 vs. 13 percent; P =
0.02).122 Because chemotherapy alone does not seem
to reduce local recurrence, the use of chemotherapy
alone is not standard practice in the treatment of rectal
cancer.
Two randomized, controlled trials have compared
combined modality therapy (CMT) for Stage II and III
rectal cancer to surgery alone.116,123 The local recurrence rates for the surgery-alone arm were 25 percent116 and 30 percent123 respectively. In both of
these studies, postoperative CMT significantly reduced the local recurrence rate and improved overall
survival. Krook et al.124 randomized 204 patients with
high-risk rectal cancer to postoperative radiotherapy
alone or CMT. The CMT arm experienced lower recurrence rates, both locally and distantly. The rates of
cancer-related deaths and deaths from any cause
were also significantly reduced with CMT.
The morbidity associated with postoperative adjuvant therapy can be significant.125 In the Danish,126
Dutch,127 and MRC128 postoperative therapy trials,
>20 percent of patients did not complete their allocated treatment because of postoperative complications and/or patient refusal. Furthermore, functional
outcomes may be compromised by postoperative
CMT. In a review of two NSABP trials, a significant
increase in severe diarrhea was noted from CMT particularly in patients receiving a low anterior resection.129,130 Other acute side effects included cystitis,
skin reactions, and fatigue. Ooi et al.125 emphasized
both acute and chronic effects, including radiation
enteritis, small-bowel obstruction, and rectal stricture.
Preoperative or neoadjuvant therapy is an attractive
alternative to postoperative adjuvant therapy and offers a number of theoretic and practical advantages. It
can be given as short course (2,500 cGy during 5
days) or as long course (5,040 cGy during 42 days)
with chemotherapy. There are three meta-analyses
comparing preoperative radiotherapy to surgery
alone in resectable rectal cancer.114,131,132 Two analyses found a significant reduction in overall mortality.131,132 When all three analyses were pooled, preoperative radiation decreased the local recurrence
rate by approximately 50 percent and increased survival by 15 percent compared with surgery alone. The
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absolute reduction in local recurrence was 8.6 percent
(95 percent CI, 3.1–14.2 percent) with an absolute
reduction in five-year mortality of 3.5 percent (95 percent CI, 1.1–6 percent).132 Although preoperative radiation alone has a significant effect on local recurrence, it is not as effective as postoperative
chemoradiotherapy in improving survival. Thus, if
short-course preoperative radiotherapy is used, chemotherapy should be added postoperatively, at least
in Stage III disease.132
Many of the trials included for analysis reported
local recurrence rates in the “surgery only” groups
that far exceed what has been reported with total
mesorectal excision. The question has been raised
whether adjuvant therapy is required in patients who
have undergone “optimal” surgery. In a recent randomized trial, total mesorectal excision was performed with or without a five-day regimen of preoperative short-course radiotherapy.133 The two-year
local recurrence rate was improved by the use of preoperative radiotherapy (2.4 vs. 8.2 percent respectively), indicating that preoperative radiation therapy
reduces local recurrence rates even after “optimal”
surgery. However, there was no significant difference
in the overall survival rates after a median follow-up
period of two years. Preoperative radiotherapy did
not benefit the subset of patients in whom the circumferential resection margin was positive. More mature
follow-up data is awaited, but there is unlikely to be
any improvement in survival, given the small benefit
in local recurrence rate.
A single, randomized study compared conventional
short-course preoperative RT with selective postoperative RT for Stage II and III patients. The local recurrence rate was significantly lower after preoperative RT (11 vs. 22 percent respectively).134 Morbidity
rates were lower for the preoperative group; however, this may be because of the higher postoperative
radiation dose given to the high-risk patients.135
Several trials are maturing that compare preoperative and postoperative chemoradiation. The CAO/
ARO/AIO-94 trial compared preoperative and postop-
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erative CMT with > 800 patients accrued. Early results
have found no difference in postoperative complications or acute toxicities between the groups; however,
a higher sphincter preservation rate was reported for
the preoperative group.136 A recent update has shown
a significant reduction in local recurrence with preoperative therapy.137 In addition, there was less stenosis at the anastomotic site and better sphincter preservation in low-lying tumors after preoperative
therapy. The Polish Colorectal Study Group trial has
recently completed accrual comparing conventional
long-course 50.4 Gy radiotherapy combined with bolus 5-FU/LV to short-course radiotherapy (25 Gy in 5
days) before total mesorectal excision.138 Early data
indicates that the long-course CMT arm was associated with greater frequency and severity of acute toxicity. CMT caused greater tumor shrinkage, but there
was no difference in sphincter preservation rate. The
NSABP R03 trial also compared preoperative vs. postoperative CMT.139,140 The chemotherapy protocol involved a potential delay of surgery for up to seven
months. There was evidence of local downstaging
with a complete tumor pathologic response in 8 percent of the patients undergoing preoperative CMT.
Early results of this trial again suggested again that a
larger proportion of the preoperative patients had
sphincter-sparing surgery, but suffered higher toxicity
from the treatment. More mature data will be forthcoming from these three trials.
A major concern of short-course RT remains the
increase in short-term and long-term toxicity, as has
been noted with short-course RT at other sites.141 A
subgroup of patients from the Swedish Rectal Cancer
Trial completed a questionnaire regarding anorectal
dysfunction. 142 Abnormal function included frequency, urgency and incontinence, and reduced social activities in 30 percent of patients who received
short-course radiation vs. 10 percent of patients after
surgery alone (P < 0.01). The authors suggested a
radiation effect on the anal sphincter or its nerve supply.143 These complications are similar to those after
postoperative radiotherapy.

The practice parameters set forth in this document have been developed from sources believed to be reliable. The
American Society of Colon and Rectal Surgeons makes no warranty, guarantee, or representation whatsoever
as to the absolute validity or sufficiency of any parameter included in this document, and the Society assumes
no responsibility for the use or misuse of the material contained.

Vol. 48, No. 3

PRACTICE PARAMETERS FOR RECTAL CANCER

REFERENCES
1. Jemal A, Tiwar RC, Murray T, et al. Cancer statistics
2004. CA Cancer J Clin 2004;54:8–29.
2. Lowry AC, Simmang CL, Boulos P, et al. Consensus
statement of definitions for anorectal physiology and
rectal cancer: report of the Tripartite Consensus Conference on Definitions for Anorectal Physiology and
Rectal Cancer, Washington, D.C., May 1, 1999. Dis Colon Rectum 2001;44:915–9.
3. Pilipshen SJ, Heilweil M, Quan SH, Stemberg SS, Enker
WE. Patterns of pelvic recurrence following definitive
resections of rectal cancer. Cancer 1984;53:1354–62.
4. Goldman L, Caldera DL, Nussbaum SR, et al. Multifactorial index of cardiac risk in noncardiac surgical procedures. N Engl J Med 1977;297:845–50.
5. Detsky AS, Abrams HB, McLaughlin JR, et al. Predicting cardiac complications in patients undergoing noncardiac surgery. J Gen Intern Med 1986;1:211–9.
6. Devereaux PJ, Ghali WA, Gibson NE, et al. Physician
estimates of perioperative cardiac risk in patients undergoing noncardiac surgery. Arch Intern Med 1999;
159:713–7.
7. Bass EM, Dep Pino A, Tan A, et al. Does preoperative
stoma marking and education by the enterostomal
therapist affect outcome? Dis Colon Rectum 1997;40:
440–2.
8. Crooks S. Foresight that leads to improved outcome:
stoma care nurses’ role in siting stomas. Prof Nurse
1994;10:89–92.
9. Church J, Simmang C, Standards Task Force; American
Society of Colon and Rectal Surgeons; Collaborative
Group of the Americas on Inherited Colorectal Cancer
and the Standards Committee of The American Society
of Colon and Rectal Surgeons. Practice parameters for
the treatment of patients with dominantly inherited
colorectal cancer (familial adenomatous polyposis and
hereditary nonpolyposis colorectal cancer). Dis Colon
Rectum 2003;46:1001–12.
10. St John DJ, McDermott FT, Hopper JL, Debney EA,
Johnson WR, Hughes ES. Cancer risk in relatives of
patients with common colorectal cancer. Ann Intern
Med 1993;118:785–90.
11. Fuchs CS, Giovannucci EL, Colditz GA, Hunter DJ,
Speizer FE, Willett WC. A prospective study of family
history and the risk of colorectal cancer. N Engl J Med
1994;331:1669–74.
12. Lovett E. Family studies in cancer of the colon and
rectum. Br J Surg 1976;63:13–8.
13. Love RR, Evans AM, Josten DM. The accuracy of patient reports of a family history of cancer. J Chronic Dis
1985;38:289–93.
14. Douglas FS, O’Dair LC, Robinson M, Evans DG, Lynch
SA. The accuracy of diagnoses as reported in families

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

419

with cancer: a retrospective study. J Med Genet 1999;
36:309–12.
Ruo L, Cellini C, Puig La Calle J Jr, et al. Limitations of
family cancer history assessment at initial surgical consultation. Dis Colon Rectum 2001;44:98–104.
Mitchell RJ, Brewster D, Campbell H, et al. Accuracy of
reporting of family history of colorectal cancer. Gut
2004;53:291–5.
Nicholls RJ, Mason AY, Morson BC, Dixon AK, Fry IK.
The clinical staging of rectal cancer. Br J Surg 1982;69:
404–90.
Winawer SJ, Stewart ET, Zauber AG, et al. A comparison of colonoscopy and double-contrast barium enema for surveillance after polypectomy. National
Polyp Study Work Group. N Engl J Med 2000;342:
1766–72.
Rex DK, Rahmani EY, Haseman JH, Lemmel GT,
Kaster S, Buckley JS. Relative sensitivity of colonoscopy and barium enema for detection of colorectal
cancer in clinical practice. Gastroenterology 1997;112:
17–23.
Ott DJ, Scharling ES, Chen YM, Wu WC, Gelfand DW.
Barium enema examination: sensitivity in detecting
colonic polyps and carcinomas. South Med J 1989;82:
197–200.
Stevenson GW. Medical imaging in the prevention, diagnosis and management of colon cancer. In: Herlinger H, Megibow AJ, eds. Advances in gastrointestinal radiology. St Louis: Mosby Year Book, 1995:1–20.
Fleshman JW, Myerson RJ, Fry RD, Kodner IJ. Accuracy of transrectal ultrasound in predicting pathologic
stage of rectal cancer before and after preoperative
radiation therapy. Dis Colon Rectum 1992;35:823–9.
Beets-Tan RG, Beets GL, Bortslap AC, et al. Preoperative assessment of local tumor extent in advanced rectal cancer: CT or high-resolution MRI? Abdom Imaging
2000;25:533–41.
Kim NK, Kim MJ, Park JK, Park SI, Min JS. Preoperative
staging of rectal cancer with MRI: accuracy and clinical
usefulness. Ann Surg Oncol 2000;7:732–7.
Gualdi GF, Casciani E, Guadalaxara A, d’Orta C, Polettini E, Pappalardo G. Local staging of rectal cancer
with transrectal ultrasound and endorectal magnetic
resonance imaging: comparison with histologic findings. Dis Colon Rectum 2000;43:338–45.
Mathur P, Smith JJ, Ramsey C, et al. Comparison of CT
and MRI in the pre-operative staging of rectal adenocarcinoma and prediction of circumferential resection
margin involvement by MRI. Colorectal Dis 2003;5:
396–401.
Beets-Tan RG. MRI in rectal cancer: the T stage and
circumferential resection margin. Colorectal Dis 2003;
5:392–5.
Hunerbein M, Pegios W, Rau B, Vogl TH, Felix R,
Schlag PM. Prospective comparison of endorectal ul-

420

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

TJANDRA ET AL
trasound, three-dimensional endorectal ultrasound,
and endorectal MRI in the preoperative evaluation of
rectal rumors. Preliminary results. Surg Endosc 2000;
14:1005–9.
Radcliffe A, Brown G. Will MRI provide maps of lines
of excision for rectal cancer? Lancet 2001;357:495–6.
Nelson H, Petrellie N, Carlin A, et al. Guidelines 2000
for colon and rectal cancer surgery. J Natl Cancer Inst
2001;93:583–96.
Renehan AG, Egger M, Saunders MP, O’Dwyer ST. Impact on survival of intensive follow up after curative
resection for colorectal cancer: systematic review and
meta-analysis of randomised trials. BMJ 2002;324:813–
20.
Jeffery GM, Hickey BE, Hider P. Follow-up strategies
for patients treated for non-metastatic colorectal cancer. In: Cochrane Database Syst Rev 2002;CD002200.
Fleming ID, Cooper JS, Henson DE, et al., eds. AJCC
cancer staging manual. 5th ed. Philadelphia: Lippincott-Raven, 1997.
NCI Consensus Conference. Adjuvant therapy for patients with colon and rectal cancer. JAMA 1990;264:
1444–50.
Hermanek P, Wiebelt H, Staimmer D, Riedl S. Prognostic factors of rectum carcinoma—experience of the
German Multicentre Study SGCRC. German Study
Group. Tumori 1995;81:60–4.
Holm T, Johansson H, Cedermark B, Ekelud G,
Rutqvist LE. Influence of hospital- and surgeon-related
factors on outcome after treatment of rectal cancer
with or without preoperative radiotherapy. Br J Surg
1997;84:657–63.
Kockerling P, Reymond MA, Altendorf-Hofmann A,
Dworak O, Hohenberger W. Influence of surgery on
metachronous distant metastases and survival in rectal
cancer. J Clin Oncol 1998;16:324–9.
Porter GA, Soskolne C, Yakimets WW, Newman SC.
Surgeon-related factors and outcome in rectal cancer.
Ann Surg 1998;227:157–67.
Phillips RK, Hittinger R, Blcaovsky L, Fry JS, Fielding
LP. Local recurrence following “curative” surgery for
large bowel cancer. I. The overall picture. Br J Surg
1984;71:12–6.
McArdle CS, Hole D. Impact of variability among surgeons on postoperative morbidity and mortality and
ultimate survival. BMJ 1991;302:1501–5.
Steele RJ. The influence of surgeon case volume on
outcome in site-specific cancer surgery. Eur J Surg Oncol 1996;22:211–3.
Harmon JW, Tang DG, Gordon TA, et al. Hospital volume can serve as a surrogate for surgeon volume for
achieving excellent outcome in colorectal resection.
Ann Surg 1999;230:404–13.
Panageas KS, Schrag D, Riedel E, et al. The effect of
clustering of outcomes on the association of proce-

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Dis Colon Rectum, March 2005

dure volume and surgical outcomes. Ann Intern Med
2003;139:658–65.
Devereux DF, Deckers PJ. Contributions of pathologic
margins and Dukes’ stage to local recurrence in colorectal carcinoma. Am J Surg 1985;149:323–6.
Kirwan WO, Drumm J, Hogan JM, Keohane C. Determining safe margin of resection in low anterior resection for rectal cancer. Br J Surg 1988;75:720–1.
Grinnell RS. Distal intramural spread of carcinoma of
the rectum and rectosigmoid. Surg Gynecol Obstet
1954;99:421–30.
Williams NS, Dixon MF, Johnston D. Reappraisal of the
5 centimetre rule of distal excision for carcinoma of
the rectum: a study of distal intramural spread and of
patients’ survival. Br J Surg 1983;70:150–4.
Quer EA, Dahlin DC, Mayo CW. Retrograde intramural
spread of carcinoma of the rectum and rectosigmoid.
Surg Gynecol Obstet 1953;96:24–30.
Wolmark N, Fisher B. An analysis of survival and treatment failure following abdominoperineal and sphincter-saving resection in Dukes’ B and C rectal carcinoma. A report of the NSABP clinical trials. National
Surgical Adjuvant Breast and Bowel Project. Ann Surg
1986;204:480–9.
Penfold JC. A comparison of restorative resection of
carcinoma of the middle third of the rectum with abdominoperineal excision. ANZ J Surg 1974;44:
354–6.
Kuvshinoff B, Maghfoor I, Miedema B, et al. Distal
margin requirements after preoperative chemoradiotherapy for distal rectal carcinomas: are ⱕ1 cm distal
margins sufficient? Ann Surg Oncol 2001;8:163–9.
Andreola S, Leo E, Belli F, et al. Distal intramural
spread in adenocarcinoma of the lower third of the
rectum treated with total rectal resection and coloanal
anastomosis. Dis Colon Rectum 1997;40:25–9.
Kwok SP, Lau WY, Leung KL, Liew CT, Li AK. Prospective analysis of the distal margin of clearance in anterior resection for rectal carcinoma. Br J Surg 1996;83:
969–72.
Shirouzu K, Isomoto H, Kakegawa T. Distal spread of
rectal cancer and optimal distal margin of resection for
sphincter-preserving surgery. Cancer 1995;76:388–92.
Vernava AM, Moran M, Rothenberger DA. A prospective evaluation of distal margins in carcinoma of rectum. Surg Gynecol Obstet 1992;175:333–6.
Rouffet F, Hay JM, Vacher B, et al. Curative resection
for left colonic carcinoma: hemicolectomy vs. segmental colectomy. A prospective, controlled, multicenter
trial. French Association for Surgical Research. Dis Colon Rectum 1994;37:651–9.
Stanetz CA, Grimson R. Effect of high and intermediate
ligation on survival and recurrence rates following curative resection of colorectal cancer. Dis Colon Rectum
1997;40:1205–18.

Vol. 48, No. 3

PRACTICE PARAMETERS FOR RECTAL CANCER

58. Grinnell RS. Results of ligation of inferior mesenteric
artery at the aorta in resections of carcinoma of the
descending and sigmoid colon and rectum. Surg Gynecol Obstet 1965;120:1031–6.
59. Tjandra JJ, Fazio VW. Restorative resection for cancer
of the rectum. Hepatogastroenterology 1992;39:195–
201.
60. Barrier A, Martel P, Gallot D, et al. Long-term functional results of colonic J-pouch versus straight coloanal anastomosis. Br J Surg 1999;86:1176–9.
61. Heald R, Ryall R. Recurrence and survival after total
mesorectal excision for rectal cancer. Lancet 1986;1:
1479–82.
62. Scott N, Jackson T, Al-Jaberi M, et al. Total mesorectal
excision and local recurrence: a study of tumour
spread in the mesorectum distal to rectal cancer. Br J
Surg 1995;82:1031–3.
63. Reynolds J, Joyce W, Dolan J, et al. Pathological evidence in support of total mesorectal excision in the
management of rectal cancer. Br J Surg 1996;83:
1112–5.
64. Heald RJ, Husband EM, Ryall RD. The mesorectum in
rectal cancer surgery the clue to pelvic recurrence? Br
J Surg 1982;69:613–4.
65. Cawthorn SJ, Parums DV, Gibbs NM, et al. Extent of
mesorectal spread and involvement of lateral resection
margin as prognostic factors after surgery for rectal
cancer. Lancet 1990;335:1055–9.
66. Pollett W, Nicholls R. The relationship between the
extent of the distal clearance and survival and local
recurrence rates after curative anterior resection for
carcinoma of the rectum. Ann Surg 1983;198:150–63.
67. Killingback M. Local recurrence after restorative resection for carcinoma of the rectum (without total mesorectal excision). Int J Colorectal Dis 1996;11:129–31.
68. Hida J, Yasutomi M, Maruyama T, Fujimoto K, Uchida
T, Okuno K. Lymph node metastases detected in the
mesorectum distal to carcinoma of the rectum by the
clearing method: justification of total mesorectal excision. J Am Coll Surg 1997;184:584–8.
69. Ono C, Yoshinaga K, Enomoto M, Sugihara K. Discontinuous rectal cancer spread in the mesorectum and
the optimal distal clearance margin in situ. Dis Colon
Rectum 2002;45:744–9.
70. Gibbs P, Chao MW, Tjandra JJ. Optimizing the outcome for patients with rectal cancer. Dis Colon Rectum
2003;46:389–402.
71. Quirke P, Dixon M, Durdey P, Williams N. Local recurrence of rectal adenocarcinoma due to inadequate
surgical resection. Lancet 1986;2:996–9.
72. Adam IJ, Mohamdee MO, Martin IG, et al. Role of
circumferential margin involvement in the local recurrence of rectal cancer. Lancet 1994;344:707–11.
73. Birbeck KF, Macklin CP, Tiffin NJ, et al. Rates of circumferential margin involvement vary between sur-

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

421

geons and predict outcomes in rectal cancer surgery.
Ann Surg 2002;235:449–57.
Wibe A, Moller B, Norstein J, et al. A national strategic
change in treatment policy for rectal cancer-implementation of total mesorectal excision as routine treatment in Norway: a national audit. Dis Colon Rectum
2002;45:857–66.
Nagtegaal ID, Marijnen CA, Kranenbarg EK, van de
Velde CJ, van Krieken JH. Circumferential margin involvement is still an important predictor of local recurrence in rectal carcinoma: not one millimeter but
two millimeters is the limit. Am J Surg Pathol 2002;26:
350–7.
De Haas-Kock DF, Baeten CG, Jager JJ. Prognostic significance of radial margins of clearance in rectal cancer. Br J Surg 1996;83:781–5.
Goldberg PA, Nicholls RJ. Prediction of local recurrence and survival of carcinoma of the rectum by surgical and histopathological assessment of local recurrence. Br J Surg 1995;82:1054–6.
Martling AL, Holm T, Rutqvist LE, Moran BJ, Heald RJ,
Cedemark B. Effect of a surgical training programme
on outcome of rectal cancer in the County of Stockholm. Stockholm Colorectal Cancer Study Group, Basingstoke Bowel Cancer Research Project. Lancet 2000;
356:93–6.
Kapiteijn E, Marijnen CA, Nagtegaal ID, et al. Preoperative radiotherapy combined with total mesorectal
excision for resectable rectal cancer. N Engl J Med
2001;345:638–46.
Hida J, Yasutomi M, Fujimoto K, Maruyama T, Okino
K, Shindo L. Does lateral lymph node dissection improve survival in rectal carcinoma? Examination of
node metastases by the clearing method. J Am Coll
Surg 1997;184:475–80.
Bonfanti G, Bozzaetti F, Doci R, et al. Results of extended surgery for cancer of the rectum and sigmoid.
Br J Surg 1982;69:305–7.
Eldar S, Kemeny MM, Terz JJ. Extended resections for
carcinoma of the colon and rectum. Surg Gynecol Obstet 1985;161:319–22.
Sugarbaker PH, Corlew S. Influence of surgical techniques on survival in patients with colorectal cancer.
Dis Colon Rectum 1982;25:545–57.
Orkin BA, Dozois RR, Beart RW, Patterson DE, Gunderson LL, Ilstrup DM. Extended resection for locally
advanced primary adenocarcinoma of the rectum. Dis
Colon Rectum 1989;32:286–92.
Talamonti MS, Shumate CR, Carlson GW, Curley SA.
Locally advanced carcinoma of the colon and rectum
involving the urinary bladder. Surg Gynecol Obstet
1993;177:481–7.
Zimgibi H, Husemann B, Hermanek P. Intraoperative
spillage of tumor cells in surgery for rectal cancer. Dis
Colon Rectum 1990;33:610–4.

422

TJANDRA ET AL

87. Porter GA, O’Keefe GE, Yakimets WW. Inadvertent
perforation of the rectum during abdominoperineal resection. Am J Surg 1996;172:324–7.
88. Slanetz CA. The effect of inadvertent intraoperative
perforation on survival and recurrence in colorectal
cancer. Dis Colon Rectum 1984;27:792–7.
89. Birnkrant A, Sampson J, Sugarbaker PH. Ovarian metastasis from colorectal cancer. Dis Colon Rectum
1986;29:767–71.
90. Cutait R, Lesser ML, Enker WE. Prophylactic oophorectomy in surgery for a large bowel cancer. Dis Colon
Rectum 1983;26:6–11.
91. Young-Fadok TM, Wolff B, Nivatvongs S, et al. Prophylactic oophorectomy in colorectal carcinoma: preliminary results of a randomized, prospective trial. Dis
Colon Rectum 1998;41:277–85.
92. Morrow M, Enker WE. Late ovarian metastases in carcinoma of the colon and rectum. Arch Surg 1984;119:
1385–8.
93. Skipper D, Cooper AJ, Marston JE, Taylor I. Exfoliated
cells and in vitro growth in colorectal cancer. Br J Surg
1987;74:1049–52.
94. Docherty JG, McGregor JR, Purdie CA, et al. Efficacy of
tumoricidal agents in vitro and in vivo. Br J Surg 1995;
82:1050–2.
95. Rosenberg IL, Russell CW, Giles GR. Cell viability studies on the exfoliated colonic cancer cell. Br J Surg
1978;65:188–90.
96. Brodsky J, Richard G, Cohen A, Minsky B. Variables
correlated with the risk of lymph node metastasis in
early rectal cancer. Cancer 1992;69:322–6.
97. Sengupta S, Tjandra JJ. Local excision of rectal cancer:
what is the evidence? Dis Colon Rectum 2001;44:1345–
61.
98. Morson BC. Factors influencing the prognosis of early
cancer of the rectum. Proc R Soc Med 1966;59:607–8.
99. Russell AH, Harris J, Rosenberg PJ, et al. Anal sphincter
conservation for patients with adenocarcinoma of the
distal rectum: long-term results of radiation therapy
oncology group protocol 89-02. Int J Radiat Oncol Biol
Phys 2000;46:313–22.
100. Steele GD, Herndon JE, Bleday R, et al. Sphinctersparing treatment for distal rectal adenocarcinoma.
Ann Surg Oncol 1999;6:433–41.
101. Spratt JS. Adenocarcinoma of the colon and rectum. In:
Neoplasms of the colon, rectum and anus. Philadelphia: WB Saunders, 1984:206–13.
102. Mellgren A, Sirivongs P, Rothenberger DA, Madoff RD,
Garcia-Aguilar J. Is local excision adequate therapy for
early rectal cancer? Dis Colon Rectum 2000;43:1064–
71.
103. Heintz A, Morschel M, Junginger T. Comparison of
results after transanal endoscopic microsurgery and
radical resection for T1 carcinoma of the rectum. Surg
Endosc 1998;12:1145–8.

Dis Colon Rectum, March 2005

104. Lezoche E, Guerrieri M, Paganini AM, Feliciotti F.
Transanal endoscopic microsurgical excision of irradiated and nonirradiated rectal cancer. A 5-year experience. Surg Laparosc Endosc 1998;8:249–56.
105. Fleshman JW, Wexner SD, Anvari M, et al. Laparoscopic vs. open abdominoperineal resection for cancer. Dis
Colon Rectum 1999;42:930–9.
106. Kwok SP, Lau WY, Declan Carey P, et al. Prospective
evaluation of laparoscopic-assisted large bowel excision for cancer. Ann Surg 1996;223:170–6.
107. Clinical Outcomes of Surgical Therapy Study Group. A
comparison of laparoscopically assisted and open colectomy for colon cancer. N Engl J Med 2004;350:
2050–9.
108. Lacy AM, Garcia-Valdecasas JC, Delgado S, et al. Laparoscopy-assisted colectomy versus open colectomy
for treatment of non-metastatic colon cancer: a randomised trial. Lancet 2002;359:2224–9.
109. Leung KL, Kwok SP, Lam SC, et al. Laparoscopic resection of rectosigmoid carcinoma: prospective randomised trial. Lancet 2004;363:1187–92.
110. Ballantyne GH, Leahy PF. Hand-assisted laparoscopic
colectomy: evolution to a clinically useful technique.
Dis Colon Rectum 2004;47:753–65.
111. Khot UP, Lang AW, Murali K, Parker MC. Systematic
review of the efficacy and safety of colorectal stents. Br
J Surg 2002;89:1096–102.
112. Tjandra JJ. Surgery of colorectal carcinoma. Asian J
Surg 1995;18:196–201.
113. Welch JP, Donaldson GA. Perforative carcinoma of colon and rectum. Ann Surg 1974;180:734–40.
114. Colorectal Cancer Collaborative Group. Adjuvant radiotherapy for rectal cancer: a systematic overview of
8,507 patients from 22 randomized trials. Lancet 2001;
358:1291–304.
115. National Health Service Executive. Improving outcomes in colorectal cancer. The Research Evidence.
Department of Health. United Kingdom: Wetherby,
1998.
116. Anonymous. Prolongation of the disease-free interval
in surgically treated rectal carcinoma. Gastrointestinal
Tumor Study Group. N Engl J Med 1985;312:1465–72.
117. Fisher B, Wolmark N, Rockette H, et al. Postoperative
adjuvant chemotherapy or radiation therapy for rectal
cancer: results from NSABP protocol R-01. J Natl Cancer Inst 1988;80:21–9.
118. Anonymous. Five year results of a randomized controlled trial of adjuvant chemotherapy for curatively
resected colorectal cancer. Colorectal Cancer Chemotherapy Study Group of Japan. Jpn J Clin Oncol 1995;
25:91–103.
119. Germond C, Figueredo A, Taylor BM, Micucci S, Zwaal
C. Postoperative adjuvant radiotherapy and/or chemotherapy for resected stage II or III rectal cancer. Prac-

Vol. 48, No. 3

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

PRACTICE PARAMETERS FOR RECTAL CANCER

tice guideline # 2-3 update. Cancer Care Ontario Practice Guideline Initiative, 2001.
Sakamoto J, Hamada C, Kodaira S, Nakazato H, Ohashi
Y. Adjuvant therapy with oral fluoropyrmidines as
main chemotherapeutic agents after curative resection
for colorectal cancer: individual patient data metaanalysis of randomized trials. Jpn J Clin Oncol 1999;
29:78–86.
Sakamoto J, Kodiarar S, Hamada C, et al. An individual
patient data meta-analysis of long supported adjuvant
chemotherapy with oral carmofur in patients with curatively resected colorectal cancer. Oncol Rep 2001;8:
697–703.
Wolmark N, Wieand HS, Hyams DM, et al. Randomized trial of postoperative adjuvant chemotherapy with
or without radiotherapy for carcinoma of the rectum:
National Surgical Adjuvant Breast and Bowel Project
Protocol R-02. J Natl Cancer Inst 2000;92:388–96.
Tveit KM, Guldvog I, Hagan S, et al. Randomized controlled trial of postoperative radiotherapy and short
term time scheduled 5-fluorouracil against surgery
alone in the treatment of Dukes B and C rectal cancer.
Br J Surg 1997;84:1130–5.
Krook JE, Moertel CG, Gunderson LL, et al. Effective
surgical adjuvant therapy for high-risk rectal carcinoma. N Engl J Med 1991;324:709–15.
Ooi BS, Tjandra JJ, Green MD. Morbidities of adjuvant
chemotherapy and radiotherapy for resectable rectal
cancer: an overview. Dis Colon Rectum 1999;42:403–
18.
Balslev I, Pedersen M, Teglbjaerg PS, et al. Postoperative radiotherapy in Dukes’ B and C carcinoma of the
rectum and rectosigmoid. A randomized multicenter
study. Cancer 1986;58:22–8.
Treurniet-Donker AD, van Putten WL, Wereldsma JC,
et al. Postoperative radiation therapy for rectal cancer.
An interim analysis of a prospective, randomized multicenter trial in the Netherlands. Cancer 1991;67:
2042–8.
MRC Rectal Cancer Working Party. Randomized trial of
surgery alone versus surgery followed by radiotherapy
for mobile cancer of the rectum. Lancet 1996;348:
1610–4.
Miller RC, Martenson JA, Sargent DJ, Kahn MJ, Krook
JE. Acute treatment-related diarrhea during postoperative adjuvant therapy for high-risk rectal carcinoma.
Int J Radiat Oncol Biol Phys 1988;41:593–8.
Miller RC, Sargent DJ, Martenson H, et al. Acute diarrhea during adjuvant therapy for rectal cancer: a detailed analysis from a randomized intergroup trial. Int
J Radiat Oncol Biol Phys 2002;54:409–13.
Camma C, Giuta M, Fiorica F, et al. Preoperative radiotherapy for resectable rectal cancer: a metaanalysis. JAMA 2000;284:1008–15.

423

132. Figueredo A, Zuraw L, Wong RK, Agboola O, Rumble
RB, Tandon V, The use of preoperative radiotherapy
in the management of clinically resectable rectal cancer (Practice Guideline No. 2-13): Cancer Care Ontario
Practice Guideline Initiative, 2004.
133. Kapiteijn E, Marijnen CA, Nagtegaal ID, et al. Preoperative radiotherapy combined with total mesorectal
excision for resectable rectal cancer. N Engl J Med
2001;345:638–46.
134. Pahlman L, Glimelius B. Pre- or postoperative radiotherapy in rectal and rectosigmoid carcinoma: report
from a randomized multicenter trial. Ann Surg 1990;
211:187–95.
135. Frykholm GL, Glimelius B, Pahlman L. Preoperative or
postoperative irradiation in adenocarcinoma of the
rectum: final treatment results of a randomized trial
and an evaluation of late secondary effects. Dis Colon
Rectum 1993;36:564–72.
136. Sauer R, Fietkau R, Wittekind C, et al. Adjuvant versus
neoadjuvant radiochemotherapy for locally advanced
rectal cancer. A progress report of a phase-III randomized trial (protocol CAO/ARO/AIO-94). Strahlenther
Onkol 2001;177:173–81.
137. Sauer R, Becker H, Hohenberger W, et al. Preoperative
versus postoperative chemotherapy for rectal cancer.
N Engl J Med 2004;351:1731–40.
138. Bujko K, Nowacki M, Nasierowska-Guttmejer A, et al.
Sphincter preservation following preoperative radiotherapy for rectal cancer: report of a randomized trial
comparing short-term radiotherapy vs. conventionally
fractionated radiochemotherapy. Radiother Oncol
2004;72:15–24.
139. Hyams DM, Mamounas EP, Petrelli N, et al. A clinical
trial to evaluate the worth of preoperative multimodality therapy in patients with operable carcinoma of the
rectum: a progress report of National Surgical Breast
and Bowel Project Protocol R-03. Dis Colon Rectum
1997;40:131–9.
140. Roh M, Petrelli V, Wieand S, et al. Phase III randomized trial of preoperative versus postoperative multimodality therapy in patients with carcinoma of the
rectum (NSABP R-03). Proc Am Soc Clin Oncol 2001;
20:A490.
141. Tjandra JJ, Gibbs P, Chao MW. Practical issues in adjuvant therapy for rectal cancer. Ann Acad Med Singapore 2003;32:163–8.
142. Anonymous. Improved survival with preoperative radiotherapy in resectable rectal cancer. Swedish Rectal
Cancer Trial. N Engl J Med 1997;336:980–7.
143. Dahlberg M, Glimelius B, Graf W, Pahlman L. Preoperative irradiation affects functional results after surgery for rectal cancer: results from a randomized
study. Dis Colon Rectum 1998;41:543–51.

