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ABSTRACT
This selection from the NCCN Guidelines for Rectal Cancer focuses
on management of malignant polyps and resectable nonmetastatic
rectal cancer because important updates have been made to these
guidelines. These recent updates include redrawing the algorithms
for stage II and III disease to reﬂect new data supporting the increasingly prominent role of total neoadjuvant therapy, expanded recommendations for short-course radiation therapy techniques, and new
recommendations for a “watch-and-wait” nonoperative management technique for patients with cancer that shows a complete response to neoadjuvant therapy. The complete version of the NCCN
Guidelines for Rectal Cancer, available online at NCCN.org, covers
additional topics including risk assessment, pathology and staging,
management of metastatic disease, posttreatment surveillance, treatment of recurrent disease, and survivorship.
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NCCN CATEGORIES OF EVIDENCE AND CONSENSUS
Category 1: Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.
Category 2A: Based upon lower-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.
Category 2B: Based upon lower-level evidence, there is
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there is major
NCCN disagreement that the intervention is appropriate.
All recommendations are category 2A unless otherwise
noted.
Clinical trials: NCCN believes that the best management of
any patient with cancer is in a clinical trial. Participation in
clinical trials is especially encouraged.
PLEASE NOTE
The NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines®) are a statement of evidence and consensus of the
authors regarding their views of currently accepted approaches
to treatment. Any clinician seeking to apply or consult the NCCN
Guidelines is expected to use independent medical judgment in
the context of individual clinical circumstances to determine any
patient’s care or treatment. The National Comprehensive Cancer Network® (NCCN®) makes no representations or warranties
of any kind regarding their content, use, or application and disclaims any responsibility for their application or use in any way.
The complete NCCN Guidelines for Rectal Cancer are not
printed in this issue of JNCCN but can be accessed online at
NCCN.org.
© National Comprehensive Cancer Network, Inc. 2022. All
rights reserved. The NCCN Guidelines and the illustrations
herein may not be reproduced in any form without the express written permission of NCCN.
Disclosures for the NCCN Rectal Cancer Panel
At the beginning of each NCCN Guidelines Panel meeting, panel
members review all potential conﬂicts of interest. NCCN, in
keeping with its commitment to public transparency, publishes
these disclosures for panel members, staff, and NCCN itself.
Individual disclosures for the NCCN Rectal Cancer Panel
members can be found on page 1167. (The most recent version of these guidelines and accompanying disclosures are
available at NCCN.org.)
The complete and most recent version of these guidelines is
available free of charge at NCCN.org.
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CLINICAL
WORKUP
PRESENTATIONa,b

Pedunculated
polyp or
Sessile polyp
(adenoma) with
invasive cancer

Rectal Cancer, Version 2.2022

FINDINGS

• Pathology reviewd,e
• Colonoscopy
• Marking of
cancerous polyp
site (at time of
colonoscopy or
within 2 weeks if
deemed necessary
by the surgeon)
• Mismatch
repair (MMR)/
microsatellite
instability (MSI)
testingf

Single specimen,
completely removed
with favorable
histologic featuresg
and clear margins
(pT1 only)

Fragmented
specimen or margin
cannot be assessed
or unfavorable
histologic featuresg

a All

patients with rectal cancer should be counseled for family history. Patients
with suspected Lynch syndrome, familial adenomatous polyposis (FAP), and
attenuated FAP, see the NCCN Guidelines for Genetic/Familial High-Risk
Assessment: Colorectal†.
b For melanoma histology, see the NCCN Guidelines for Melanoma: Cutaneous†.
c Principles of Imaging (REC-A*).
d Confirm the presence of invasive cancer (pT1). pTis has no biological potential to
metastasize.
e It has not been established if molecular markers are useful in treatment
determination (predictive markers) and prognosis. College of American
Pathologists Consensus Statement 1999. Prognostic factors in colorectal cancer.
Arch Pathol Lab Med 2000;124:979-994.
*Available online, in these guidelines, at NCCN.org.

PRIMARY TREATMENT
Pedunculated
polyp with
invasive
cancer
Sessile polyp
with invasive
cancer
• Consider proctoscopyi
• Chest CT and abdominal CT
or MRIc
• CBC, chemistry profile, CEA
• Pelvic MRI with or without
contrastc
• Endorectal ultrasound (if
MRI is contraindicated,
inconclusive, or for
superficial lesions)c
• Enterostomal therapist as
indicated for preoperative
marking of site, teaching
• PET/CT scan is not indicatedc

Observeh
or
Transanal local
excision, if
appropriatei
or
Transabdominal
resectioni

Transanal local
excision, if
appropriatei
or
Transabdominal
resectioni

Adjuvant
Treatment
(REC-3)
Adjuvant
Treatment
(REC-4)

Adjuvant
Treatment
(REC-3)
Adjuvant
Treatment
(REC-4)

f Principles
g Principles

of Pathologic Review (REC-B, 5 of 9*) - MSI or MMR Testing.
of Pathologic Review (REC-B*) - Endoscopically removed malignant
polyp.
h Observation may be considered, with the understanding that there is significantly
greater incidence of adverse outcomes (residual disease, recurrent disease,
mortality, or hematogenous metastasis, but not lymph node metastasis)
than polypoid malignant polyps. Principles of Pathologic Review (REC-B*) Endoscopically removed malignant polyp.
i Principles of Surgery (REC-C*).

†To view the most recent version of these guidelines, visit NCCN.org.
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The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

Overview
Colorectal cancer (CRC) is the fourth most frequently diagnosed cancer and the second leading cause of cancer
death in the United States. In 2022, an estimated 44,850
new cases of rectal cancer will occur in the United States
(26,650 cases in males; 18,200 cases in females). During
the same year, it is estimated that 52,580 people will die of
rectal and colon cancer combined.1 Despite these high
numbers, the incidence of colon and rectal cancers per
100,000 people decreased from 60.5 in 1976 to 46.4 in
2005 and, more recently, 38.7 in 2016.2,3 In addition,
mortality from CRC has been decreasing for decades
(since 1947 in women and since 1980 in men) and is
currently down by more than 50% from peak mortality
rates.1,3 These improvements in incidence of and mortality from CRC are thought to be a result of cancer prevention and earlier diagnoses through screening and of
better treatment modalities. Recent data show continued rapid declines in incidence among those aged 65
years or older, with a decrease of 3.3% annually between 2011 and 2016.3 CRC incidence and mortality
rates vary by race and ethnicity with the highest rates in
non-Hispanic Black individuals and lowest in Asian
Americans/Paciﬁc Islanders.3 The magnitude of disparity in mortality rates is double that of incidence rates.
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Observe

REC-1

Reasons for these racial disparities include differences
in risk factor prevalence; access to healthcare and other
social determinants of health; comorbidities; and tumor
characteristics.
Conversely, incidence has increased among those
younger than 65 years, with a 1% annual increase in
those aged 50 to 64 years and 2% annual increase in
those younger than 50 years. CRC death rates also
showed age-dependent trends, declining by 3% annually for those 65 years and older, compared with a 0.6%
annual decline for individuals aged 50 to 64 years and a
1.3% annual increase for individuals younger than 50
years.3 A retrospective cohort study of the SEER CRC
registry also found that the incidence of CRC in patients younger than 50 years has been increasing.4 The
authors estimate that the incidence rates for colon and
rectal cancers will increase by 90.0% and 124.2%, respectively, for patients 20 to 34 years by 2030. The
cause of this trend is currently unknown. One review
suggests that CRC that occurs in young adult patients
may be clinicopathologically and genetically different
from CRC in older adults, although this has not been
conﬁrmed broadly. If cancer in this population is different, there would be a need to develop speciﬁc treatment strategies for this population.5
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CLINICAL
WORKUP
PRESENTATIONa,b

Rectal cancer
appropriate for
resectionj,k

Suspected
or proven
metastatic
adenocarcinoma

• Biopsy
• MMR/MSI testingf
• Pathology review
• Colonoscopy
• Consider proctoscopyi
• Chest CT and abdominal CT or MRIc
• CBC, chemistry profile, CEA
• Pelvic MRI with or without contrastc
• Endorectal ultrasound (if MRI is
contraindicated, inconclusive, or for
superficial lesions)c
• Enterostomal therapist as indicated for
preoperative marking of site, teaching
• PET/CT scan is not indicatedc
• Multidisciplinary team evaluation,
including formal surgical evaluation
• Fertility risk discussion/counseling in
appropriate patients

CLINICAL
STAGE

PRIMARY TREATMENT

T1, N0l

Transanal local
excision, if appropriatei

Adjuvant
Treatment (REC-3)

T1–2, N0l

Transabdominal
resectioni

Adjuvant
Treatment (REC-4)

T3, N any with clear
circumferential resection
margin (CRM) (by MRI)m;
T1–2, N1–2

Primary Treatment
(REC-5)

T3, N any with involved
or threatened CRM (by
MRI)n; T4, N any or
Locally unresectable or
medically inoperable

Primary Treatment
(REC-6)

Management of suspected or proven metastatic
synchronous adenocarcinoma (REC-7*)
k The

a All

patients with rectal cancer should be counseled for family history. Patients with
suspected Lynch syndrome, FAP, and attenuated FAP, see the NCCN Guidelines
for Genetic/Familial High-Risk Assessment: Colorectal†.
b For melanoma histology, see the NCCN Guidelines for Melanoma: Cutaneous†.
c Principles of Imaging (REC-A*).
f Principles of Pathologic Review (REC-B, 5 of 9*) - MSI or MMR Testing.
i Principles of Surgery (REC-C*).
j For tools to aid optimal assessment and management of older adults with cancer,
see the NCCN Guidelines for Older Adult Oncology†.
*Available online, in these guidelines, at NCCN.org.

rectum lies below a virtual line from the sacral promontory to the upper edge
of the symphysis as determined by MRI.
T1–2, N0 should be based on assessment of pelvic MRI (preferred) or endorectal
ultrasound.
m CRM measured at the closest distance of the tumor to the mesorectal fascia.
Clear CRM: Greater than 1 mm from mesorectal fascia and levator muscles and
not invading into the intersphincteric plane.
n CRM measured at the closest distance of the tumor to the mesorectal fascia.
Involved CRM: within 1 mm of mesorectal fascia; or, for lower third rectal tumors,
within 1 mm from levator muscle; or, for anal canal lesions, invasion into or
beyond the intersphincteric plane.
l

†To view the most recent version of these guidelines, visit NCCN.org.
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Clinical Presentation and Treatment of
Nonmetastatic Disease
Management of Malignant Polyps
A malignant rectal polyp is deﬁned as an adenoma that
harbors a focus of cancer invading through the muscularis mucosae and into the submucosa (pT1).6 Conversely,
polyps classiﬁed as carcinoma in situ (pTis) have not penetrated into the submucosa and are therefore incapable
of regional nodal metastasis.7 Before making a decision
about formal surgical resection for an endoscopically resected pedunculated or sessile malignant polyp, physicians should review the pathology 8 and consult with the
patient. The panel recommends marking the malignant
polyp site at the time of colonoscopy or within 2 weeks if
deemed necessary by the surgeon. All patients with a malignant polyp should undergo mismatch repair (MMR) or
microsatellite instability (MSI) testing at diagnosis (see
REC-1, page 1140).
In patients with pedunculated polyps (adenomas), no
additional surgery is required if the polyp has been
completely removed endoscopically with favorable histologic features.8,9 Favorable histologic features include lesions of grade 1 or 2 without angiolymphatic invasion and
with a negative resection margin.8 There is controversy
as to whether malignant colorectal polyps with a sessile
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conﬁguration can be successfully treated using endoscopic
removal. The literature seems to indicate that endoscopically removed sessile malignant polyps have a signiﬁcantly
greater incidence of adverse outcomes (residual disease, recurrent disease, mortality, and hematogenous metastasis,
but not lymph node metastasis) than do pedunculated malignant polyps. However, when one closely looks at the
data, conﬁguration by itself is not a signiﬁcant variable for
adverse outcome, and endoscopically removed malignant
sessile polyps with grade I or II histology, negative margins,
and no lymphovascular invasion can be successfully
treated with endoscopic polypectomy alone. Also see the
section on “Endoscopically Removed Malignant Polyps” in
“Principles of Pathologic Review” in the full version of the
guidelines available online at NCCN.org. Rectal surgery is
also an option for these patients.
Rectal surgery is also recommended for patients with
malignant polyps with unfavorable histologic features or
when the specimen is fragmented or margins cannot be assessed. A complete workup is recommended before surgery
for patients with malignant polyps showing these characteristics because more extensive disease is more likely in
this situation (see “Clinical Evaluation/Staging,” page
1143). Unfavorable histologic features for adenomas are
grade 3 or 4, angiolymphatic invasion, or a positive/
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PATHOLOGIC FINDINGS AFTER
TRANSANAL LOCAL EXCISION FOR T1, N0

pT1, NX without
high-risk featureso

ADJUVANT TREATMENTc,q,r
(UP TO 6 MO PERIOPERATIVE TREATMENT)s

Surveillance
(REC-11*)

Observe

Transabdominal
resectioni
(preferred)
pT1, NX with
high-risk
featureso
or
pT2, NX

Rectal Cancer, Version 2.2022

Adjuvant
Treatment (REC-4)

or
Chemo/RT
Capecitabinep +
RT or infusional
5-FUp + RT

No evidence
of disease

Consider observation
or
Consider FOLFOX
or CAPEOX

Evidence of
disease

Transabdominal
resectioni

Surveillance
(REC-11*)

Consider FOLFOX
or
CAPEOX

Surveillance
(REC-11*)

p Bolus

5-FU/leucovorin/RT is an option for patients not able to tolerate
capecitabine or infusional 5-FU.

c Principles of Imaging (REC-A*).
i Principles of Surgery (REC-C*).
o High-risk features include positive

margins, lymphovascular invasion, poorly
differentiated tumors, or sm3 invasion (submucosal invasion to the lower third of
the submucosal level).

q Principles of Perioperative Therapy (REC-D*).
r Principles of Radiation Therapy (REC-E*).
s A benefit for the addition of oxaliplatin to 5-FU/leucovorin

in patients aged 70

years or older has not been proven.

*Available online, in these guidelines, at NCCN.org.
Version 2.2022, 09/20/2022 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

nonassessable margin of resection. In such cases, risk of
nodal involvement is higher. It should be noted that no
consensus currently exists as to the deﬁnition of what constitutes a positive margin of resection. A positive margin for
an endoscopically removed polyp has been deﬁned as the
presence of tumor within 1 to 2 mm from the transected
margin or by the presence of tumor cells within the diathermy of the transected margin.8,10–12 In addition, several
studies have shown that tumor budding is an adverse histologic feature associated with adverse outcome and may
preclude polypectomy as an adequate treatment of endoscopically removed malignant polyps.13–16
Rectal surgery consists of either a transanal local excision,
if appropriate, or a transabdominal resection. In patients with
unfavorable pathologic features, transabdominal resection
should be considered to include lymphadenectomy. All patients who have malignant polyps removed by transanal local
excision or transabdominal resection should undergo total
colonoscopy to rule out other synchronous polyps and
should undergo surveillance as described in the guidelines.

Management of Localized Rectal Cancer
Rectal cancer is a cancerous lesion in the rectum, which
lies below a virtual line from the sacral promontory to

1142
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the upper edge of the symphysis as determined by MRI
(Figure 1). The rectum ends at the superior border of the
functional anal canal, deﬁned as the palpable upper border of the anal sphincter and puborectalis muscles of the
anorectal ring.
The determination of an optimal treatment plan for
an individual patient with rectal cancer is a complex process. In addition to decisions relating to the intent of rectal
cancer surgery (ie, curative or palliative), consideration
must also be given to the likely functional results of treatment, including the probability of maintaining or
restoring normal bowel function/anal continence and
preserving genitourinary functions. For patients with distal rectal cancer, in particular, the simultaneous achievement of the goals of cure and of minimal impact on
quality of life can be challenging.17 Furthermore, the risk
of pelvic recurrence is higher in patients with rectal cancer
compared with those with colon cancer, and locally recurrent rectal cancer is associated with a poor prognosis.18–20
Careful patient selection with respect to particular treatment options and the use of sequenced multimodality
therapy that combines chemoradiation (chemoRT), chemotherapy, and operative treatment of most patients is
recommended.21
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PATHOLOGIC FINDINGS
AFTER TRANSABDOMINAL
RESECTION FOR T1–2, N0

ADJUVANT TREATMENTc,q,r
(UP TO 6 MO PERIOPERATIVE TREATMENT)s

pT1–2, N0, M0

Observe

pT3, N0, M0

Infusional 5-FUp + RT or capecitabinep + RT
followed by FOLFOX or CAPEOX
or
FOLFOX or CAPEOX, followed by
capecitabinep + RT or infusional 5-FUp + RT
or
FOLFOX or CAPEOX (for margin-negative
proximal tumors)
or
Observationt

pT4, N0, M0
pT1–4, N1–2

Surveillance
(REC-11*)

FOLFOX or CAPEOX, followed by
capecitabine + RT or infusional 5-FUp + RT
or
Infusional 5-FUp + RT or capecitabinep + RT
followed by FOLFOX or CAPEOX

c Principles of Imaging (REC-A*).
p Bolus 5-FU/leucovorin/RT is an option for patients not able to tolerate capecitabine or infusional 5-FU.
q Principles of Perioperative Therapy (REC-D*).
r Principles of Radiation Therapy (REC-E*).
s A benefit for the addition of oxaliplatin to 5-FU/leucovorin in patients aged 70 years or older has not been proven.
t Observation following transabdominal resection can be considered in patients with pT3N0 rectal cancer if the tumor

was well-differentiated or moderately welldifferentiated carcinoma invading less than 2 mm into the mesorectum, without lymphatic or venous vessel involvement and was located in the upper rectum. Willett
CG, et al. Dis Colon Rectum 1999;42:167-173.

*Available online, in these guidelines, at NCCN.org.
Version 2.2022, 09/20/2022 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

Clinical Evaluation/Staging
The initial clinical workup of patients with rectal cancer provides important preoperative information on the clinical
stage of disease (see REC-2, page 1141). Because the clinical
stage is used to direct decisions regarding choice of primary
treatment, including surgical intent (eg, curative or palliative)
and whether to recommend total neoadjuvant therapy
(TNT), the implications of either clinically understaging or
overstaging rectal cancer can be substantial. Based on this, a
multidisciplinary team evaluation is recommended, including a formal surgical evaluation. A discussion of infertility
risks and counseling on fertility preservation, if appropriate,
should be performed before the start of treatment.
Patients who present with rectal cancer appropriate for
resection require a complete staging evaluation, which includes total colonoscopy to evaluate for synchronous lesions
or other pathologic conditions of the colon and rectum. Proctoscopy can be useful in determining the distance of the
cancer from the anal verge and length and, therefore, is a
consideration. Patients with rectal cancer also require a complete physical examination, including CEA determination and
assessment of performance status to determine operative risk.
Clinical staging is also based on histopathologic examination of the specimen obtained via biopsy or local

JNCCN.org
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excision (eg, excised polyps). Endoscopic biopsy specimens of the lesion should undergo careful pathology review for evidence of invasion into the muscularis mucosa.
If removal of the rectum is contemplated, early consultation with an enterostomal therapist is recommended for
preoperative marking of the site and patient teaching purposes. All patients with rectal cancer should undergo
MMR or MSI testing at diagnosis to aid in the diagnosis of
Lynch syndrome and for clinical trial availability, especially related to checkpoint inhibitors as neoadjuvant
therapy (see section on dostarlimab-gxly in “Preoperative
Systemic Therapy Without ChemoRT,” page 1153). Those
with loss of MMR proteins and/or MSI should be referred
for genetic counseling and testing.
Imaging also plays a critical role in preoperative evaluation, for evaluation of the primary tumor, regional adenopathy, and to assess for the presence of distant metastases.
Preoperative imaging for rectal cancer includes chest/
abdominal CT and pelvic MRI or chest CT and abdominal/
pelvic MRI, as described in subsequent section.
Preoperative Pelvic Imaging in Rectal Cancer
The accessibility of rectal cancer to evaluation by pelvic
MRI with contrast makes possible preoperative assessments
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CLINICAL
STAGE

T3, N any
with clear
CRM (by
MRI)m;
T1–2, N1–2

Rectal Cancer, Version 2.2022

TOTAL NEOADJUVANT THERAPY
(PREFERRED)
Long-course chemo/RTq,r
• Capecitabinep or
FOLFOX or CAPEOX
infusional 5-FUp
(12–16 wk)
or
Short-course RTu
or
Long-course chemo/RTq,r
• Capecitabinep or
infusional 5-FUp
or
Short-course RTr,u

Chemotherapy
(12–16 wk)
• FOLFOX or CAPEOX

NEOADJUVANT THERAPY
Long-course chemo/RTq,r
• Capecitabinep or
infusional 5-FUp
or
Short-course RTr,u

Consider
restagingc
(best tumor
response 8 wk
after completion
of RT)

PRIMARY TREATMENT
Restagingc
(best tumor
response 8 wk
after completion
of RT)

Transabdominal
resectioni,v

Surveillance
(REC-11*)

Resection
contraindicated

Systemic therapyw
(REC-F*)

Restagingc

PRIMARY TREATMENT

ADJUVANT TREATMENTc,q,r

Transabdominal
resectioni,v

FOLFOX or
CAPEOX
(12–16 wk)

Resection
contraindicated

Surveillance
(REC-11*)
Systemic therapyw
(REC-F*)

v In those patients who achieve a complete clinical response with no evidence of

c Principles of Imaging (REC-A*).
i Principles of Surgery (REC-C*).
m CRM measured at the closest distance of the

tumor to the mesorectal fascia. Clear
CRM: Greater than 1 mm from mesorectal fascia and levator muscles and not
invading into the intersphincteric plane.
p Bolus 5-FU/leucovorin/RT is an option for patients not able to tolerate capecitabine or
infusional 5-FU.
q Principles of Perioperative Therapy (REC-D*).
r Principles of Radiation Therapy (REC-E*).
u Evaluation for short-course RT should be in a multidisciplinary setting, with a
discussion of the need for downstaging and the possibility of long-term toxicity.

residual disease on digital rectal examination, rectal MRI, and direct endoscopic
evaluation, a “watch and wait,” nonoperative (chemotherapy and/or RT) management
approach may be considered in centers with experienced multidisciplinary teams.
The degree to which risk of local and/or distant failure may be increased relative to
standard surgical resection has not yet been adequately characterized. Decisions
for nonoperative management should involve a careful discussion with the patient
of his/her risk tolerance. Surveillance recommendations include DRE, proctoscopy
every 3-4 months for 2 years, then every 6 months for a total of 5 years. MRI rectum
is recommended every 6 months for at least 3 years to monitor for extraluminal local
recurrence.
wFOLFIRINOX is not recommended in this setting.

*Available online, in these guidelines, at NCCN.org.
Version 2.2022, 09/20/2022 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

of depth of tumor penetration and the presence of local
lymph nodal metastases.22,23 Pelvic MRI has the ability to
provide accurate images of soft tissue structures in the
mesorectum, including the mesorectal fascia, so as to
provide information useful in the prediction of the circumferential resection margin (CRM) before radical
surgery.24–29 The CRM by MRI is measured at the closest
distance of the tumor to the mesorectal fascia. The
panel deﬁnes a clear CRM as .1 mm from mesorectal
fascia and levator muscles and not invading into the intersphincteric plane. An involved or threatened CRM,
in contrast, is within 1 mm of mesorectal fascia; or, for
lower third rectal tumors, within 1 mm from levator
muscle.30 Published 5-year follow-up results of the MERCURY trial show that high-resolution MRI can accurately
assess the CRM preoperatively, differentiating patients
with low-risk and high-risk disease.31 Patients with MRIclear CRM had a 5-year overall survival (OS) of 62.2% compared with 42.2% in patients with MRI-involved CRM
(hazard ratio [HR], 1.97; 95% CI, 1.27–3.04; P,.01). The
preoperative MRI imaging also predicted disease-free survival (DFS; HR, 1.65; 95% CI, 1.01–2.69; P,.05) and local
recurrence (HR, 3.50; 95% CI, 1.53–8.00; P,.05). MRI has
also been shown to be accurate for the prediction of T and
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N stage.32 ESGAR has developed consensus guidelines for
standardized imaging of rectal cancer by MRI.33
Only a limited number of studies using CT for the
purpose of T-staging have been performed, and it is not
currently considered to be an optimal method for staging
the extent of tumor penetration.24,27,34 In addition, CT
has poor sensitivity for the prediction of CRM status.35
Furthermore, CT has lower sensitivity and speciﬁcity for
the prediction of lymph node involvement than MRI (CT,
55% and 74%; MRI, 66% and 76%).34 Therefore, pelvic CT
is not recommended for rectal staging.
A 2004 meta-analysis showed that endoscopic ultrasound (EUS) and MRI have similar sensitivities and speciﬁcities for evaluation of lymph nodes (EUS, 67% and
78%; MRI, 66% and 76%).34 However, newer data suggest
that EUS is not very accurate for rectal cancer staging.36
Furthermore, EUS cannot fully image high or bulky rectal
tumors or regions beyond the immediate area of the primary tumor (eg, tumor deposits, vascular invasion).24
Another disadvantage of EUS is a high degree of operator
dependence.34 At this time, the panel recommends that
EUS may be used to evaluate the pelvis if MRI is contraindicated (eg, because of a pacemaker), or it may be considered as an alternative for superﬁcial lesions.
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CLINICAL
STAGE

T3, N any with
involved or
threatened
CRM (by MRI)n;
T4, N any
or Locally
unresectable
or medically
inoperable

TOTAL NEOADJUVANT THERAPY

Long-course chemo/RTq,r
• Capecitabinep or
infusional 5-FUp
or
Short-course RTr,u

PRIMARY TREATMENT

Chemotherapy
(12–16 wk)
• FOLFOX or CAPEOX
• Consider
FOLFIRINOX
(for T4, N+)

Transabdominal
resectioni,v,x

Surveillance
(REC-11*)

Resection
contraindicated

Systemic therapyw
(REC-F*)

Transabdominal
resectioni,v,x

Surveillance
(REC-11*)

Resection
contraindicated

Systemic therapyw
(REC-F*)

Restagingc

or
Chemotherapy
(12–16 wk)
• FOLFOX or CAPEOX
• Consider FOLFIRINOX
(for T4 N+)

Long-course chemo/RTq,r
• Capecitabinep or
infusional 5-FUp
or
Short-course RTr,u

Restagingc

u Evaluation

for short-course RT should be in a multidisciplinary setting, with a
discussion of the need for downstaging and the possibility of long-term toxicity.

v In those patients who achieve a complete clinical response with no evidence of

c Principles of Imaging (REC-A*).
i Principles of Surgery (REC-C*).
n CRM measured at the closest distance

of the tumor to the mesorectal fascia. Involved
CRM: within 1 mm of mesorectal fascia; or, for lower third rectal tumors, within 1
mm from levator muscle; or, for anal canal lesions, invasion into or beyond the
intersphincteric plane.
p Bolus 5-FU/leucovorin/RT is an option for patients not able to tolerate capecitabine or
infusional 5-FU.
q Principles of Perioperative Therapy (REC-D*).
r Principles of Radiation Therapy (REC-E*).

residual disease on digital rectal examination, rectal MRI, and direct endoscopic
evaluation, a “watch and wait,” nonoperative (chemotherapy and/or RT) management
approach may be considered in centers with experienced multidisciplinary teams.
The degree to which risk of local and/or distant failure may be increased relative to
standard surgical resection has not yet been adequately characterized. Decisions for
nonoperative management should involve a careful discussion with the patient of his/
her risk tolerance. Surveillance recommendations include DRE, proctoscopy every

3-4 months for 2 years, then every 6 months for a total of 5 years. MRI rectum is
recommended every 6 months for at least 3 years to monitor for extraluminal local
recurrence.
w FOLFIRINOX is not recommended in this setting.
x For select patients who may be candidates for intraoperative radiation therapy (IORT),

see Principles of Radiation Therapy (REC-E*).

*Available online, in these guidelines, at NCCN.org.
Version 2.2022, 09/20/2022 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

Preoperative Imaging for Distant Metastases
Additional information regarding the occurrence of distant metastases should be determined preoperatively
through chest and abdominal imaging. Chest imaging
should be by CT scan, whereas imaging of the abdomen
can be performed with CT or MRI. Lung metastases occur
in approximately 4%–9% of patients with colon and rectal
cancer,37–39 and studies have shown that 20%–34%
of patients with CRC present with synchronous liver
metastases.40,41
The consensus of the panel is that a PET scan is not
indicated for preoperative staging of rectal cancer. PET/
CT, if done, does not supplant a contrast-enhanced diagnostic CT scan. PET/CT should only be used to evaluate
an equivocal ﬁnding on a contrast-enhanced CT scan or
in patients with a strong contraindication to intravenous
contrast.
Restaging/Assessing Treatment Response
Restaging after neoadjuvant treatment is done to detect
distant metastases that would change the treatment
strategy, to plan the surgical approach, and, increasingly,
to determine if additional therapy or resection can be
avoided for select patients (see “Watch-and-Wait
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Nonoperative Approach for Clinical Complete Responders,” page 1156, and “Preoperative Systemic Therapy Without ChemoRT,” page 1153). MRI, CT, and EUS
have been used for restaging after neoadjuvant treatment, but the accuracy of these techniques for determining T stage and lymph node involvement is limited.42–50
As with initial staging, the panel recommends pelvic
MRI for restaging with chest and abdominal imaging to
assess for distant disease. Abdominal/pelvic CT has
been shown to identify resectable liver metastases in
2.2% (95% CI, 0.8%–5.1%) of patients during restaging,
with false-positive ﬁndings that could cause unnecessary treatment in 1.3% (95% CI, 0.3%–3.9%) of patients.51 In this study, the use of restaging abdominal/
pelvic CT was at the physician’s discretion, and no difference was seen in relapse-free survival (RFS) for
those who had an abdominal/pelvic CT before resection compared with those who did not.
Advanced functional MRI techniques (eg, dynamic
contrast-enhanced MRI, diffusion-weighted MRI) allow
for the measurement of microcirculation, vascular permeability, and tissue cellularity and thus may be useful
for determining response to neoadjuvant treatment and
restaging patients with rectal cancer.49,52–54 FDG PET/CT

1145

NCCN GUIDELINES®

“Rectum” is defined as the portion of bowel located below the pelvic
inlet (an imaginary line drawn from the sacral promontory to the top of
the pubic symphysis) as determined by a dedicated MRI of the pelvis
• Upper rectum: above the anterior peritoneal reflection
• Mid-rectum: at the anterior peritoneal reflection
• Lower-rectum: below the anterior peritoneal reflection

Figure 1. Deﬁnition of rectum, used with permission of Mayo Foundation for Medical Education and Research. All rights reserved.

is also being investigated for its ability to accurately determine response to neoadjuvant treatment.53,55
At this time, the panel recommends chest CT, abdominal CT or MRI, and pelvic MRI for restaging.
Surgical Approaches
A variety of surgical approaches, depending on the location and extent of disease, are used to treat primary rectal
cancer lesions.56,57 These methods include local procedures, such as polypectomy, transanal local excision, and
transanal endoscopic microsurgery (TEM), and more invasive procedures involving a transabdominal resection
(eg, low anterior resection [LAR], proctectomy with total
mesorectal excision [TME] and coloanal anastomosis,
abdominoperineal resection [APR]).56,57
Transanal Local Excision
Transanal local excision is only appropriate for selected
T1, N0 early-stage cancers. Small (,3 cm), well to moderately differentiated tumors that are within 8 cm of the
anal verge and limited to less than 30% of the rectal circumference and for which there is no evidence of nodal
involvement can be approached with transanal local excision with negative margins.58 In addition, full-thickness
excision must be feasible.
TEM can facilitate excision of small tumors through
the anus when lesions can be adequately identiﬁed in
the rectum. TEM may be technically feasible for more
proximal lesions. Although data are limited, a 2015 meta-
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analysis found that TEM may achieve superior oncologic outcomes compared with transanal local excision.59 A small prospective, single-blind, randomized
trial compared laparoscopic surgery with laparoscopy
combined with TEM in 60 patients with rectal
cancer.60 The TEM group had shorter operation times
and hospital stays, and no local nor distant recurrences were seen in either group after a median follow-up of 28 months.
Both transanal local excision and TEM involve a fullthickness excision performed perpendicularly through
the bowel wall into the perirectal fat. Negative (.3 mm)
deep and mucosal margins are required, and tumor fragmentation should be avoided.
The locally excised specimen should be oriented and
pinned before ﬁxation and brought to the pathologist by the
surgeon to facilitate an oriented histopathologic evaluation
of the specimen. If pathologic examination reveals adverse
features such as positive margins, lymphovascular invasion
(LVI), poor differentiation, or invasion into the lower third of
the submucosa (sm3 level),61,62 a more radical resection is
recommended.
Data are limited on long-term patient outcomes, including risk of local recurrence, for patients undergoing
local excision for high-risk T1 or T2 tumors.63 A meta-analysis
reported a substantial risk of local recurrence in patients
with high-risk pT1 and pT2 rectal cancer who receive no
additional therapy after local excision.64 Completion TME
or adjuvant chemoRT (for pT1) were found to mitigate that
risk. Results of a multi-institutional, single-arm, open-label,
nonrandomized, phase II trial suggest that chemoradiotherapy with CAPEOX (capecitabine, oxaliplatin) followed
by local excision may be a safe alternative to transabdominal resection in patients with T2N0 distal rectal cancer.65
A meta-analysis also suggests that this approach of neoadjuvant chemoRT followed by local excision may be a
safe and effective alternative for patients with any T and
any N stage of rectal cancer who refuse or are unﬁt for
transabdominal resection.66 Further studies in this area
are needed.
Advantages of a local procedure include minimal
morbidity (eg, a sphincter-sparing procedure) and
mortality and rapid postoperative recovery.17,63 Limitations of a local excision include the absence of pathologic staging of nodal involvement. Further, evidence
indicates that lymph node micrometastases are both
common in early rectal lesions and unlikely to be identiﬁed by endorectal ultrasound.67 These observations
may underlie the ﬁndings that patients undergoing local excision have a higher local recurrence rate than
those undergoing radical resection.63,68,69 A retrospective study of 282 patients undergoing either transanal
local excision or radical resection for T1 rectal cancer
from 1985 to 2004 showed respective local recurrence
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rates of 13.2% and 2.7% for these 2 groups (P5.001).69
A similar retrospective study of 2,124 patients showed
local recurrence rates of 12.5% and 6.9% for patients
undergoing local excision versus standard resection,
respectively (P5.003).63 More recently, an analysis of
.164,000 individuals from the National Cancer Database (NCDB) with resected, invasive, nonmetastatic
rectal cancer diagnosed from 1998 to 2010 found that
positive margins were more likely after local excision
compared with transabdominal excision in both the
T1 and T2 populations (95% vs 76% in T1/T2 combined; P,.001).70 In the T1, N0 population, a small but
signiﬁcant decrease in OS was also noted in the local
excision group. Interestingly, limited data suggest that
TEM might have superior oncologic outcomes in patients
with stage I rectal cancer compared with radical resection,68,71 although not all studies have seen such results.72
Thus, careful patient selection for local excision of
T1, N0 rectal cancer is important, as is the careful examination of the resection specimen with subsequent transabdominal resection in patients found to have T2 disease
or high-risk features, as described previously.
Transabdominal Resection
Patients with rectal cancer who do not meet requirements
for local surgery should be treated with a transabdominal
resection. Organ-preserving procedures that maintain
sphincter function are preferable but not possible in all
cases. Preoperative chemoRT or TNT may result in tumor
downsizing and a decrease in tumor bulk (see “Neoadjuvant
and Adjuvant Therapy for Resectable Nonmetastatic
Disease,” page 1148); sphincter preservation may become possible in cases where initial tumor bulk prevented consideration of such surgery and exposure to
the tumor is improved by neoadjuvant treatment.
In transabdominal resections, TME is recommended.
A TME involves an en bloc removal of the mesorectum, including associated vascular and lymphatic structures,
fatty tissue, and mesorectal fascia as a “tumor package”
through sharp dissection and is designed to spare the autonomic nerves.17,57,73 The lymphatic drainage regions of
rectal tumors are inﬂuenced by their position in the rectum. More distal tumors are more likely to be characterized by both upward and lateral lymphatic drainage,
whereas the likelihood of only upward mesorectal drainage is much higher for more proximal tumors.74 The TME
approach is designed to radically remove lymphatic drainage regions of tumors located above the level of the levator
muscles.75 The panel does not recommend extension of
nodal dissection beyond the ﬁeld of resection (eg, into the
distribution of iliac lymph nodes) unless these nodes are
clinically suspicious. In cases in which anal function is intact and distal clearance is adequate, the TME may be followed by creation of a coloanal anastomosis.

JNCCN.org

| Volume 20 Issue 10 | October 2022

NCCN GUIDELINES®

For lesions in the mid to upper rectum, an LAR extended 4 to 5 cm below the distal edge of the tumor using
TME, followed by creation of a colorectal anastomosis, is
the treatment of choice. Where creation of an anastomosis is not possible, colostomy is required. Wide TME is
recommended to facilitate adequate lymphadenectomy
and improve the probability of achieving negative circumferential margins.
An APR with TME should be performed when the tumor directly involves the anal sphincter or the levator
muscles. An APR is also necessary in cases where a margin-negative resection of the tumor would result in loss of
anal sphincter function and incontinence. An APR involves en bloc resection of the rectosigmoid, the rectum,
and the anus, as well as the surrounding mesentery, mesorectum (TME), and perianal soft tissue, and it necessitates creation of a colostomy.76 In the NSABP R-04 trial,
patients who underwent APR reported worse body image,
worse micturition symptoms, and less sexual enjoyment
at 1-year post surgery than those who had sphinctersparing surgery.77 An extralevator APR may have beneﬁts
over a conventional APR approach, including lower rates
of intraoperative perforation, CRM involvement, and local recurrence, although inconsistencies are seen between studies.78,79
Pathologists play a key role in evaluating the surgical
specimen, including a macroscopic assessment of both
its external appearance/completeness and the CRM.80,81
The panel deﬁnes an involved or threatened CRM as
tumor within 1 mm from the resected margin (see
“Pathology” in the full version of the guidelines available online at NCCN.org).30,82–84 Detailed descriptions
of how the quality of the mesorectal specimens should be
scored were provided in the Dutch Rectal Cancer Trial,
and these guidelines are endorsed by the NCCN Panel.83
Recent retrospective comparisons of the outcomes of
patients undergoing an APR versus an LAR in the treatment
of rectal cancer have shown that those treated with an APR
have worse local control and OS.85,86 Whether these differences can be attributed to the surgical procedure alone, to
patient- and tumor-related characteristics, or some combination of these factors is presently unclear. However, results
from a recent retrospective study of 3,633 patients with
T3–4 rectal cancer tumors included in 5 large European trials suggest an association between the APR procedure itself
and the increased risks of recurrence and death.85 Importantly, quality of life for patients with or without a permanent colostomy appears to be fairly comparable.87,88
Laparoscopic Resection
Data from randomized studies evaluating use of laparoscopic surgery in the treatment of patients with rectal cancer have matured in recent years.89–92 One large prospective
multicenter study, which included 4,405 patients with rectal
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cancer but was not randomized, found no differences in recurrence or survival, although complications and other
measures of quality indicated a beneﬁt to the laparoscopic
approach.93 The phase III COLOR II trial, powered for noninferiority, randomized patients with localized rectal cancer
to laparoscopic or open surgery. Short-term secondary endpoints were met, with patients in the laparoscopic arm losing less blood, having shorter hospital stays, and having a
quicker return of bowel function, but with longer surgical
times.94 No differences were seen in completeness of resection, percentage of patients with a positive CRM, morbidity,
or mortality between the arms. The primary endpoint of
locoregional recurrence at 3 years was identical in the 2
groups (5.0%), and no statistically signiﬁcant differences
were seen in DFS or OS.89
In the CLASICC trial comparing laparoscopically assisted resection to open resection, nearly half of the 794
patients were diagnosed with rectal cancer.95 No signiﬁcant differences in local recurrence, DFS, or OS were observed between the 2 groups of patients with colon or
rectal cancer based on surgical approach. A 5-year followup of the CLASICC trial showed that this lack of difference
in local recurrence, DFS, or OS was maintained for patients with rectal cancer, despite a trend toward better
5-year OS after laparoscopic surgery (52.9% and 60.3% for
open and laparoscopic surgery, respectively; P5.132).96
The COREAN trial randomized patients with stage II
or III low- to midrectal cancer to an open or laparoscopic
resection, with short-term beneﬁts seen with the laparoscopic approach.97 The primary endpoint, 3-year DFS,
did not differ between the 2 groups at 72.5% (95% CI,
65.0–78.6) for open surgery and 79.2% (95% CI, 72.3–84.6)
for the laparoscopic group.90 Factors that may confound
conclusions drawn from randomized studies comparing
open surgery to laparoscopically assisted surgery for CRC
have been described,98 and longer-term outcomes from
laparoscopic rectal surgery have not been reported.
Two other trials, ACOSOG Z6051 and ALaCaRT, have
reported pathologic outcomes.91,92 In Z6051, the primary
endpoint was a composite of CRM .1 mm, negative distal
margin, and TME completeness.91 No signiﬁcant differences were observed between the arms in these 3 measures
or in the composite of successful resection. For example,
complete or nearly complete TME was achieved in 92.1%
(95% CI, 88.7–95.5) in the laparoscopic resection arm and
95.1% (95% CI, 92.2–97.9) in the open resection arm, for a
difference of 23.0 (95% CI, 27.4 to 1.5; P5.20). However,
the criteria for noninferiority of the laparoscopic approach
were not met in these initial results. Follow-up results of
Z6051 reported similar 2-year DFS rates between laparoscopic (79.5%) and open resection (83.2%).99 Locoregional
and distant recurrence rates were also found to be similar
between laparoscopic and open resection (4.6% vs 4.5% for
locoregional recurrences and 14.6% vs 16.7% for distant
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recurrences). In ALaCaRT, the primary endpoint was also a
composite of resection quality measures.92 Successful resections were achieved in 82% of the laparoscopic resection
arm and 89% of the open resection arm, for a difference of
27.0% (95% CI, 212.4% to inﬁnity). A negative CRM was
achieved in 93% and 97%, respectively (risk difference,
23.7%; 95% CI, 27.6% to 0.1%; P5.06). Follow-up results
for ALaCaRT showed similar recurrence, DFS, and OS rates
for laparoscopic versus open resection after 2 years.100 Twoyear locoregional recurrence rates were 5.4% and 3.1%, 2year DFS rates were 80% and 82%, and 2-year OS rates were
94% and 93% for laparoscopic resection and open resection,
respectively. As in Z6051, the criteria for noninferiority of the
laparoscopic approach were not met in the initial ALaCaRT
report, but the techniques were found to not differ signiﬁcantly after longer follow-up with oncologic outcomes.
An analysis of results from .18,000 individuals in the
NCDB undergoing LAR for rectal cancer found short-term
oncologic outcomes to be similar between the open and
laparoscopic approaches.101 In addition, older reviews and
meta-analyses consistently found the laparoscopic approach to be safe and feasible,90,102–115 even though a metaanalysis published in 2017 found that the risk for a noncomplete mesorectal excision is signiﬁcantly higher in patients receiving a laparoscopic resection compared with
those receiving an open resection.116 Several studies have
also compared outcomes of robotic-assisted resection to
conventional laparoscopic resection.117–121 Comparable results are generally seen between the approaches
in conversion to open resection, TME quality, postoperative complications, and quality of life.
In conclusion, some studies have shown that laparoscopy is associated with similar short- and long-term outcomes when compared with open surgery,89,90 whereas
other studies have shown the laparoscopic approach to be
associated with higher rates of CRM positivity and incomplete TME.91,92 The panel deﬁned principles by which minimally invasive resection of rectal cancer can be considered:
the procedure can be considered by an experienced surgeon, should include thorough abdominal exploration, and
should be limited to lower-risk tumors, as outlined in the
guidelines. An international group of experts has deﬁned standards for the technical details of laparoscopic
TME.122
Neoadjuvant and Adjuvant Therapy for
Resectable Nonmetastatic Disease
Neoadjuvant/adjuvant therapy for stage II (T3–4, nodenegative disease with tumor penetration through the
muscle wall) or stage III (node-positive disease without
distant metastasis) rectal cancer usually includes locoregional treatment due to the relatively high risk of locoregional recurrence. This risk is associated with the close
proximity of the rectum to pelvic structures and organs,
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the absence of a serosa surrounding the rectum, and
technical difﬁculties associated with obtaining wide surgical margins at resection. In contrast, adjuvant treatment of colon cancer is more focused on preventing
distant metastases since this disease is characterized by
lower rates of local recurrence.
Although radiation therapy (RT) has been associated
with decreased rates of local recurrence of rectal cancer,
it is also associated with increased toxicity (eg, radiationinduced injury, hematologic toxicities) relative to surgery
alone.123–125 It has been suggested that some patients
with disease at lower risk of local recurrence (eg, proximal rectal cancer staged as T3, N0, M0, characterized by
clear margins and favorable prognostic features) may be
adequately treated with surgery and adjuvant chemotherapy.123,126,127 However, 22% of 188 patients clinically
staged with T3, N0 rectal cancer using either EUS or MRI
who subsequently received preoperative chemoRT had
positive lymph nodes after pathologic review of the surgical specimens according to results of a retrospective
multicenter study.128 These results suggest that many
patients are understaged and would beneﬁt from chemoRT. Therefore, the guidelines recommend preoperative treatment of patients with T3, N0 disease.
Combined-modality therapy consisting of surgery,
concurrent ﬂuoropyrimidine-based chemotherapy with
ionizing radiation to the pelvis (chemoRT), and chemotherapy is recommended for most patients with stage II
or stage III rectal cancer. Use of perioperative pelvic RT
in the treatment of patients with stage II/III rectal cancer
continues to evolve. The current guidelines recommend
several possible sequences of therapy, depending on predicted CRM status and response to initial therapy.
Total Neoadjuvant Therapy Approach
A treatment approach for stage II or III rectal cancer, including courses of both chemoRT and chemotherapy
given as neoadjuvant therapy before transabdominal resection, has been gaining prominence. This approach,
called total neoadjuvant therapy, was ﬁrst tested in several small, phase II trials, but more recently has been
supported by phase III trial data.129–134
In the Spanish GCR-3 randomized phase II trial, patients were randomized to receive CAPEOX either before
chemoRT or after surgery.131,135 Similar pathologic complete response rates and 5-year DFS and OS were seen,
and induction chemotherapy appeared to be less toxic
and better tolerated. The GCR-3 trial provided the rationale for RAPIDO and demonstrated that the TNT approach increased compliance, lowered acute toxicity, and
yielded similar outcomes compared with the traditional
approach. A pooled analysis of 2 phase II trials, EXPERT
and EXPERT-C, assessed the safety and efﬁcacy of
neoadjuvant chemotherapy followed by chemoRT and
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surgery.136 Of the 269 patients who were included, 91.1%
completed chemotherapy, 88.1% completed chemoRT,
and 89.2% underwent curative surgery. Five-year PFS and
OS rates were 66.4% and 73.3%, respectively. Another
phase II trial comparing response rates in patients with
stage II–III rectal cancer treated with chemoRT alone or
chemoRT followed by increasing durations of FOLFOX
(5-FU, leucovorin [LV], oxaliplatin) before resection
found that delivery of FOLFOX was independently associated with higher rates of pathologic complete response,
with the highest complete response rate (38%) after 6
cycles of neoadjuvant FOLFOX and the lowest (18%) in
the group that received chemoRT alone.137 However, it is
difﬁcult to determine if the higher pathologic complete
response rate with FOLFOX was due to the increased duration of FOLFOX, the longer duration of time between
chemoRT and surgery, or some combination of the 2.
More recently, the TNT approach has been tested in
phase III trials. RAPIDO, a randomized phase III trial, compared a standard treatment approach (chemoRT, followed
by TME, then optional adjuvant chemotherapy with CAPEOX or FOLFOX) to an experimental TNT approach
(short-course RT, followed by chemotherapy before TME)
in 912 patients with locally advanced rectal cancer.138 At
3 years after randomization, the rate of disease-related
treatment failure was 23.7% with TNT compared with
30.4% with standard treatment (HR, 0.75; 95% CI, 0.60–0.95;
P5.019). No differences were found in the secondary endpoint of OS. Serious adverse events occurred in 38% of the
TNT group and 34% in the standard treatment group. Another randomized phase III trial, UNICANCER-PRODIGE
23, compared a neoadjuvant therapy approach including both FOLFIRINOX (5-FU, LV, irinotecan, oxaliplatin) and chemoRT prior to TME to a standard approach
of neoadjuvant chemoRT alone followed by TME for 461
patients with locally advanced rectal cancer.139 Both
arms followed TME by adjuvant FOLFOX, although the
duration of adjuvant treatment was shorter in the group
that had received neoadjuvant chemotherapy. After a
median follow-up of 46.5 months, 3-year DFS was 76%
in the group that received neoadjuvant chemotherapy,
compared with 69% in the standard treatment group
(HR, 0.69; 95% CI, 0.49–0.97; P5.034). During the whole
treatment period, serious adverse events occurred in
11% of patients in the neoadjuvant chemotherapy group
and 23% in the standard-of-care group (P5.0049). No
postoperative deaths occurred within 30 days in the neoadjuvant group, whereas 5 deaths occurred in the standard treatment group (4 from cardiac or vascular events,
1 from suicide).
These results have also been supported by systemic
review and meta-analyses showing a higher pathologic
complete response rate with TNT.140,141 In a single-institution retrospective cohort analysis of patients with T3–4 or
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node-positive rectal cancer, patients in the TNT group received a greater percentage of the planned chemotherapy
dose than those in the adjuvant chemotherapy group.142
The complete response rates were 36% and 21% in the
TNT and adjuvant chemotherapy groups, respectively.
Whether it is better to start with chemotherapy, then
follow with chemoRT, or vice versa when following a TNT
approach has not been established. Results from the phase
II Organ Preservation in Rectal Adenocarcinoma (OPRA)
trial suggest that initiating treatment with chemoRT may
improve TME-free survival.143,144 The randomized phase II
CAO/ARO/AIO-12 study also looked at this question, comparing TNT approaches using either induction chemotherapy with FOLFOX followed by 5-FU/oxaliplatin chemoRT
or chemoRT followed by consolidation chemotherapy.145
This trial reported that upfront chemoRT led to higher completion rates for chemoRT, but lower completion rates for
chemotherapy compared with upfront chemotherapy.
Pathologic complete response was seen in 17% of those
who received upfront chemotherapy and 25% of those who
received upfront chemoRT. A secondary analysis reporting
long-term (median, 43 months) results from the CAO/
ARO/AIO-12 study showed similar long-term outcomes between the 2 groups, including 3-year DFS (73% for both
groups; HR, 0.95; 95% CI, 0.63–1.45), 3-year incidence of
local recurrence (6% vs 5%), and distant metastases (18% vs
16%).146 Chronic toxicity of grade 3 or higher occurred in
11.8% of patients who received chemotherapy ﬁrst compared with 9.9% who received chemoRT ﬁrst. Collectively,
these data suggest that the TNT approach of chemoRT
followed by chemotherapy results in a higher rate of
pathologic complete response while showing no signiﬁcant differences in DFS, locoregional recurrence, distant metastases, or toxicities.
A few trials have investigated the use of FOLFIRINOX
or FOLFOXIRI (LV, 5-FU, oxaliplatin, irinotecan) as neoadjuvant chemotherapy for locally advanced rectal cancer.
One of these trials was the randomized, phase III UNICANCER-PRODIGE 23 study, which was described previously.139 The prospective, single-arm phase II FORTUNE
study investigated the use of FOLFOXIRI as initial therapy for patients with stage II or III rectal cancer.147 After
initial chemotherapy, patients were either treated with
surgery or RT/chemoRT followed by surgery, depending
on the response to initial FOLFOXIRI. In 103 patients who
completed neoadjuvant therapy, pathologic complete response and tumor downstaging rates were seen in 20.4%
and 42.7%, respectively. Another phase II trial involving
patients with node-positive, cT4, or high-risk T3 rectal
cancer investigated the use of induction FOLFOXIRI plus
bevacizumab followed by capecitabine-based chemoRT
with bevacizumab.148 Surgery was performed 8 weeks after
completion of the chemoRT. Of 49 enrolled patients, 44
completed surgery and 2-year DFS was 80%. Although the
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NCCN Panel recommends induction chemotherapy with
FOLFIRINOX as an option for T4, node-positive rectal cancer, the addition of targeted agents (such as bevacizumab) is
not currently recommended in this setting. UNICANCERPRODIGE 23 enrolled patients with cT3 and cT4, node-negative tumors,139 but the NCCN Panel only recommends the
use of FOLFIRINOX for the cT4, N1 tumors due to the
higher toxicity of FOLFIRINOX compared with FOLFOX or
CAPEOX and the results observed with CAPEOX or FOLFOX
in RAPIDO, which enrolled patients at higher risk of recurrence.138 It is important to note that the trials evaluating TNT
with FOLFIRINOX or FOLFOXIRI compared the TNT regimen to a standard preoperative chemoRT approach, not to a
TNT strategy using FOLFOX; therefore, adequate data to
compare FOLFOX to FOLFIRINOX in this setting are not
available.
The TNT approach has shown beneﬁts including the
early prevention or eradication of micrometastases,
higher rates of pathologic complete response and longer
PFS,137–142 minimizing the length of time patients need an
ileostomy,142 facilitating resection, and improving the tolerance and completion rates of chemotherapy.131,137–139
For some patients, surgery may be avoided if a complete
response is achieved as a result of neoadjuvant therapy
(see “Watch-and-Wait Nonoperative Approach for Clinical Complete Responders,” page 1156). Based on this, the
NCCN Panel recommends TNT as the preferred approach
for stage II–III rectal cancer.
Preoperative ChemoRT
When not using a TNT approach, preoperative chemoRT
is recommended for patients with stage II–III rectal cancer. Postoperative chemoRT is recommended when stage
I rectal cancer is upstaged to stage II or III after pathologic review of the surgical specimen.
A large, prospective, randomized trial from the German
Rectal Cancer Study Group (the CAO/ARO/AIO-94 trial)
compared preoperative versus postoperative chemoRT in
the treatment of clinical stage II–III rectal cancer.149 Results
of this study indicated that preoperative therapy was associated with a signiﬁcant reduction in local recurrence (6% vs
13%; P5.006) and treatment-associated toxicity (27% vs
40%; P5.001), although OS was similar in the 2 groups.
Long-term follow-up of this trial was later published.150
The improvement in local control persisted, with the
10-year cumulative incidence of local recurrence at 7.1%
and 10.1% in the preoperative and postoperative treatment
arms, respectively (P5.048). OS at 10 years was again similar
between the groups (59.6% and 59.9%, respectively; P5.85),
as was DFS and the occurrence of distant metastases.
Putative advantages to preoperative radiation, as opposed to radiation given postoperatively, are related to
both tumor response and preservation of normal tissue.
First of all, reducing tumor volume may facilitate resection
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and increase the likelihood of a sphincter-sparing procedure. Although some studies have indicated that preoperative radiation or chemoRT is associated with increased
rates of sphincter preservation in patients with rectal cancer,149,151 this conclusion is not supported by 2 meta-analyses of randomized trials involving preoperative chemoRT
in the treatment of rectal cancer.152,153 Second, irradiating
tissue that is surgery-naïve and thus better oxygenated may
result in increased sensitivity to RT. Third, preoperative radiation can avoid the occurrence of radiation-induced injury to small bowel trapped in the pelvis by postsurgical
adhesions. Finally, preoperative radiation that includes
structures that will be resected increases the likelihood that
an anastomosis with healthy colon can be performed (ie,
the anastomosis remains unaffected by the effects of RT because irradiated tissue is resected).
Regimens for Concurrent ChemoRT
A number of randomized trials have established the
beneﬁt of adding chemotherapy (most often 5-FU/LV or
capecitabine) to RT for treatment of localized rectal cancer. Putative beneﬁts of the addition of chemotherapy
concurrent with RT include local RT sensitization and
systemic control of disease (ie, eradication of micrometastases). Preoperative chemoRT also has the potential to
increase rates of pathologic complete response and
sphincter preservation.
In a study of patients with T3–4 rectal cancer without
evidence of distant metastases who were randomly assigned to receive either preoperative RT alone or preoperative concurrent chemoRT with 5-FU/LV, no difference
in OS or sphincter preservation was observed in the 2
groups, although patients receiving chemoRT were signiﬁcantly more likely to exhibit a pathologic complete response (11.4% vs 3.6%; P,.05) and grade 3/4 toxicity
(14.6% vs 2.7%; P,.05) and less likely to exhibit local recurrence of disease (8.1% vs 16.5%; P,.05).154
Preliminary results of a phase III trial that included an
evaluation of the addition of chemotherapy to preoperative RT in patients with T3–4 resectable rectal cancer demonstrated that use of 5-FU/LV chemotherapy enhanced
the tumoricidal effect of RT when the 2 approaches were
used concurrently.155 Signiﬁcant reductions in tumor size,
pTN stage, lymphatic invasion, vascular invasion, and
perineural invasion rates were observed.155 More mature
results from this trial reported that no signiﬁcant differences in OS were associated with adding 5-FU–based chemotherapy preoperatively or postoperatively.156
The conclusions of these trials were supported in a
2009 systematic review that included 4 RCTs.157 In addition, a recent Cochrane review of 6 RCTs found that chemotherapy added to preoperative radiation in patients
with stage III, locally advanced rectal cancer reduced the
risk of local recurrence, but had no effect on OS, 30-day
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mortality, sphincter preservation, and late toxicity.158
Similarly, a separate Cochrane review of stage II and III
resectable disease found that the addition of chemotherapy to preoperative radiation enhances pathologic response and improves local control, but has no effect on
DFS or OS.159 Another recent meta-analysis of ﬁve RCTs
comparing neoadjuvant chemoRT with neoadjuvant radiotherapy came to similar conclusions.125
With respect to the type of chemotherapy administered concurrently with RT,127 the equivalence of bolus
5-FU/LV and infusional 5-FU in concurrent chemoRT for
rectal cancer is supported by the results of a phase III
trial (median follow-up of 5.7 years) in which similar outcomes with respect to OS and RFS were observed when
an infusion of 5-FU or bolus 5-FU plus LV was administered concurrently with postoperative RT, although hematologic toxicity was greater in the group of patients
receiving bolus 5-FU.160 Conversely, results from an earlier trial from the North Central Cancer Treatment Group
showed that postoperative administration of infusional
5-FU during pelvic irradiation was associated with longer
OS when compared with bolus 5-FU.161 Most of the patients in this study had node-positive disease. The panel
considers bolus 5-FU/LV/RT as an option for patients
not able to tolerate capecitabine or infusional 5-FU.
Recent studies have shown that capecitabine is equivalent to 5-FU in perioperative chemoRT therapy.162,163 The
randomized NSABP R-04 trial compared the preoperative
use of infusional 5-FU with or without oxaliplatin to capecitabine with or without oxaliplatin in 1,608 patients with
stage II or III rectal cancer.163,164 No differences in locoregional events, DFS, OS, complete pathologic response,
sphincter-saving surgery, or surgical downstaging were
seen between the regimens, while toxicity was increased
with the inclusion of oxaliplatin.
Similarly, a phase III randomized trial in which 401 patients with stage II or III rectal cancer received capecitabineor 5-FU–based chemoRT either pre- or postoperatively
showed that capecitabine was noninferior to 5-FU with regard to 5-year OS (capecitabine 75.7% vs 5-FU 66.6%;
P5.0004), with capecitabine showing borderline signiﬁcance for superiority (P5.053).162 Furthermore, in this trial
capecitabine demonstrated a signiﬁcant improvement in
3-year DFS (75.2% vs 66.6%; P5.034).162 Because of these
studies, capecitabine given concurrently with RT is listed in
the guidelines as an acceptable alternative to infusional
5-FU in those patients who are able to manage the responsibilities inherent in self-administered, oral chemotherapy.
Addition of Oxaliplatin: In attempts to improve on the
outcomes achieved with neoadjuvant 5-FU/RT or capecitabine/RT, several large randomized phase III trials (ACCORD 12, STAR-01, R-04, CAO/ARO/AIO-04, FOWARC,
and PETACC 6) addressed the addition of oxaliplatin to the
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regimens. In a planned interim report of primary tumor response in the STAR-01 trial, grade 3 and 4 adverse events
occurred more frequently in patients receiving infusional
5-FU/oxaliplatin/RT than in those receiving infusional
5-FU/RT (24% vs 8%, P,.001), while there was no difference in pathologic response between the arms of the study
(16% pathologic complete response in both arms).165 Results of the NSABP R-04 trial also showed that the addition
of oxaliplatin did not improve clinical outcomes including
the endpoints of locoregional events, DFS, OS, pathologic
complete response, sphincter-saving surgery, and surgical
downstaging, while it increased toxicity.163,164
Similar results were seen in the ACCORD 12/0405Prodige 2 trial, in which capecitabine/RT (45 Gy) was
compared with CAPEOX/RT (50 Gy) and the primary endpoint was pathologic complete response.166 The pathologic complete response rates were similar at 19.2% and
13.9% (P5.09) for the oxaliplatin-containing arm and the
control arm, respectively. Although patients treated with
oxaliplatin and the higher radiation dose in the ACCORD
12 trial had an increased rate of minimal residual disease
at the time of surgery (39.4% vs 28.9%, P5.008), this did
not translate to improved local recurrence rates, DFS, or
OS at 3 years. The results did not change after longer term
follow-up.167 The PETACC 6 trial also investigated whether
the addition of oxaliplatin to pre- and postoperative capecitabine would improve DFS for locally advanced rectal
cancer.168 Similar to other trials, oxaliplatin was found to
impair tolerability without improving efﬁcacy.
Results of the German CAO/ARO/AIO-04 trial have
been published.169,170 This trial also assessed the addition
of oxaliplatin to a ﬂuorouracil RT regimen. In contrast to
STAR-01, R-04, and ACCORD 12, higher rates of pathologic complete response were seen in the oxaliplatin arm
(17% vs 13%, P5.038),170 but this result could be because
of differences in the ﬂuorouracil schedule between the
arms.171 The primary endpoint of this trial, the 3-year DFS
rate, was 75.9% (95% CI, 72.4%–79.5%) in the oxaliplatin
arm versus 71.2% (95% CI, 67.6%–74.9%) in the control
group (P5.03).169 Importantly, oxaliplatin was also added
to the adjuvant therapy in the AIO-04 trial but not in the
other trials, so cross-trial comparisons are limited.
In line with CAO/ARO/AIO-04, early results from
the Chinese FOWARC phase III open-label, multicenter
trial, which randomized patients with locally advanced
rectal cancer to neoadjuvant treatment consisting of infusional 5-FU/LV-RT, FOLFOX-RT, or FOLFOX, found that
FOLFOX-RT resulted in higher rates of pathologic complete
response and downstaging than the other regimens.172 However, ﬁnal results from FOWARC showed no signiﬁcant improvement in 3-year DFS, local recurrence rates, or OS for
FOLFOX with or without RT compared with 5-FU/LV-RT.173
Another randomized, multicenter, phase III trial
looked at the addition of oxaliplatin during concurrent
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capecitabine chemoRT in the adjuvant setting for pathologic stage II/III disease.174 Interim analysis showed no
signiﬁcant difference in 3-year DFS, OS, local recurrences,
or distant metastases, with an increase in grade 3/4 acute
toxicity in the CAPEOX-RT group.
Based on the results available to date, the addition of
oxaliplatin to neoadjuvant chemoRT is not recommended
at this time.
Addition of Targeted Agents: The randomized phase II
EXPERT-C trial assessed complete response rate with the
addition of cetuximab to radiation treatment in 165 patients.175 Patients in the control arm received CAPEOX followed by capecitabine/RT, then surgery followed by
CAPEOX. Patients randomized to the cetuximab arm received the same therapy with weekly cetuximab throughout all phases. A signiﬁcant improvement in OS was seen
in patients with KRAS exon 2/3 wild-type tumors treated
with cetuximab (HR, 0.27; 95% CI, 0.07–0.99; P5.034).
However, the primary endpoint of complete response
rate was not met, and other phase II trials have not shown
a clear beneﬁt to the addition of cetuximab in this setting.176,177 Further evaluation of this regimen is warranted.
The randomized, multicenter, phase II SAKK 41/07
trial evaluated the addition of panitumumab to preoperative capecitabine-based chemoRT in patients with locally
advanced, KRAS wild-type rectal cancer.178 The primary
endpoint was pathologic near-complete plus complete tumor response, which occurred in 53% (95% CI, 36%–69%) of
patients in the panitumumab arm versus 32% (95% CI,
16%–52%) in the control arm. Patients receiving panitumumab experienced increased rates of grade 3 or
greater toxicity.
Another phase II study, RaP Study/STAR-03, also assessed the potential role of panitumumab in neoadjuvant
chemoRT in patients with KRAS wild-type, cT3, N0 or
cT2–3, N1–2, mid to low rectal cancer with a predicted
negative CRM.179 All patients were treated with panitumumab-chemoRT followed by resection and adjuvant
FOLFOX. The primary endpoint of pathologic complete
response was observed in 10.9% (95% CI, 4.7–17.1) of
participants, not meeting the prespeciﬁed level of 16%.
A phase II study of 57 patients with resectable T3/T4
rectal cancer evaluated preoperative treatment with capecitabine, oxaliplatin, bevacizumab, and RT, followed by surgery 8 weeks later and adjuvant FOLFOX/bevacizumab.180
The 5-year OS rate was 80%, and the 5-year RFS rate was
81%. However, the primary endpoint of pathologic complete response was not met, signiﬁcant toxicities were observed, and compliance with adjuvant therapy was low.
Other randomized trials have also investigated the use of
targeted therapies (eg, bevacizumab, ziv-aﬂibercept) within
neoadjuvant therapy for localized rectal cancer with mixed
conclusions.148,181–185
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At this time the panel does not endorse the use of bevacizumab, cetuximab, panitumumab, irinotecan, or oxaliplatin with concurrent radiotherapy for rectal cancer.
Preoperative Systemic Therapy Without ChemoRT
A small, single-center, phase II pilot trial treated patients
with stage II or III rectal cancer with induction FOLFOX/
bevacizumab chemotherapy followed by chemoRT only
in those with stable or progressive disease and resection
in all patients.186 All 32 of the participants had an R0 resection, and the 4-year DFS was 84% (95% CI, 67%–94%).
Another phase II trial, which included 60 patients with
stage II/III rectal cancer (excluding cT4b) from eight institutions, assessed the R0 resection rate after FOLFOX
plus either bevacizumab or cetuximab.187 An R0 resection
was achieved in 98.3% of the participants, and the pathologic complete response rate was 16.7%.
The phase III FOWARC trial, discussed previously,
compared neoadjuvant therapy with and without radiation
(without additional therapy for those with stable or progressive disease) and found that neoadjuvant FOLFOX without
radiation gave lower rates of pathologic complete response
than regimens that included radiation (6.6% vs 14.0% for 5FU-RT and 27.5% for FOLFOX-RT).172 The rate of downstaging in the FOLFOX group was similar to the 5-FU-RT group
but lower than the FOLFOX-RT group (35.5% vs 37.1%
for 5-FU-RT and 56.4% for FOLFOX-RT). However, ﬁnal
results from FOWARC showed no signiﬁcant improvement in DFS, local recurrence rates, or OS for FOLFOX
with or without RT compared with 5-FU/LV-RT.173
Three-year DFS was 72.9%, 77.2%, and 73.5% (P5.709);
3-year local recurrence rate after resection was 8.0%,
7.0%, and 8.3% (P5.873); and 3-year OS was 91.3%,
89.1%, and 90.7% (P5.971) for 5-FU/LV-RT, FOLFOX-RT,
and FOLFOX without RT, respectively.
A 2015 systematic review identiﬁed 1 randomized
phase III trial, 6 single-arm phase II trials, and 1 retrospective case series study that addressed the effectiveness of
neoadjuvant chemotherapy (without chemoRT) and surgery in patients with locally advanced rectal cancer.188 The
ranges of R0 resection and pathologic complete response
rates were 90%–100% and 4%–33%, respectively.
The N1048/C81001/Z6092 PROSPECT trial by the
Alliance for Clinical Trials in Oncology is also asking
whether chemotherapy alone is effective in treating
stage II or III high rectal cancer in patients with at least
20% tumor regression following neoadjuvant treatment
(ClinicalTrials.gov identiﬁer: NCT01515787). Accrual for
this trial has been closed, and results are awaited.
This approach could spare patients the morbidities
associated with radiation, but the panel considers it investigational at this time for most patients with stage II/III rectal cancer. One exception is the panel’s recommendation
of adjuvant FOLFOX or CAPEOX alone as an option for pT3,
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N0, M0, margin-negative tumors high in the rectum or at the
rectosigmoid junction. However, this approach is only appropriate in this small subset of tumors that behave more
like colon tumors, and therefore may be treated as such.
The checkpoint inhibitor, dostarlimab-gxly, has also
been investigated as neoadjuvant therapy in a small phase
II study of patients with dMMR/MSI-H stage II or III rectal
cancer.189 In this study, patients were initially treated with
dostarlimab-gxly for 6 months, with chemoRT and surgery
planned for those with residual disease. Remarkably, all
12 patients on this trial showed a complete clinical response to dostarlimab-gxly and no patients at the date of
publication had required chemoRT or surgery. No cases of
progression or recurrence were reported during follow-up
(range 6 to 25 months). Although these data are encouraging, it has not yet been added as a recommended
treatment approach in the guidelines.
Technical Aspects of Radiation Therapy
Multiple RT ﬁelds should include the tumor or tumor bed
with a 2- to 5-cm margin, the mesorectum, the presacral
nodes, and the internal iliac nodes. The external iliac nodes
should also be included for T4 tumors involving anterior
structures; inclusion of the inguinal nodes for tumors invading into the distal anal canal can also be considered.
Recommended doses of radiation are typically 45 to 50 Gy
in 25 to 28 fractions to the pelvis using 3 or 4 ﬁelds. Positioning and other techniques to minimize radiation to the small
bowel are encouraged. The Radiation Therapy Oncology
Group (RTOG) has established normal pelvic contouring
atlases (available online at https://seor.es/wp-content/
uploads/2014/03/RTOGAnorectalContouringGuidelines-1.
pdf).190 Intensity-modulated RT should be considered for
clinical situations such as reirradiation of previously treated
recurrent disease, patients treated postoperatively due to
increased acute or late toxicity, T4 primary tumors given the
more anterior ﬁeld changes with coverage of the external
iliac nodes which includes more small bowel, or unique
anatomic situations where intensity-modulated RT facilitates the delivery of recommended target volumes while
respecting accepted normal tissue dose-volume constraints.191 Ablative stereotactic body RT should only be
used in the setting of a clinical trial or in the setting of
oligometastasis to the lung, liver, or an abdominopelvic
node when other modalities are not appropriate.
Coordination of preoperative chemoRT and surgery is
important. Although longer intervals from completion of
chemoRT to surgery have been shown to be associated with
an increase in pathologic complete response rates,192–197 it is
unclear whether such longer intervals are associated with
clinical beneﬁt. Results of 1 NCDB analysis suggest that an
interval of .8 weeks is associated with increased odds of
pathologic complete response,198 whereas other similar
analyses concluded that an interval .56 or 60 days (8–8.5
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weeks) is associated with higher rates of positive margins,
lower rates of sphincter preservation, and/or shorter survival.199,200 A pooled analysis of 7 randomized trials concluded that the best time to achieve pathologic complete
response was at 10 weeks after neoadjuvant chemoRT,
with 95% of pathologic complete response events occurring within that time period.201
The GRECCAR-6 phase III, multicenter, randomized, open-label, parallel-group controlled trial randomized patients with stage II/III rectal cancer treated
with chemoRT to a 7-week or an 11-week interval before surgery.202 The pathologic complete response rate
was not different between the groups (15.0% vs 17.4%;
P5.60), but the morbidity (44.5% vs 32%; P5.04), medical complications (32.8% vs 19.2%; P5.01), and rate of
complete mesorectal resection (78.7% vs 90%; P5.02)
were worse in the 11-week group. The rate of anastomotic leaks and the mean length of hospital stay were
similar between the groups. Three-year survival results
from the GRECCAR-6 trial showed no difference in 3year OS (P5.8868), DFS (P5.9409), distant recurrence
(P5.7432), or local recurrence (P5.3944) between the
7-week and 11-week interval groups.203
Short-Course Radiation
Several European studies have looked at the efﬁcacy of a
shorter course of preoperative RT (25 Gy over 5 days), not
combined with chemotherapy, for the treatment of rectal
cancer. The results of the Swedish Rectal Cancer Trial evaluating the use of short-course RT administered preoperatively for resectable rectal cancer showed a survival
advantage and a decreased rate of local recurrence with
this approach compared with surgery alone.204 However, a
follow-up study published in 2005 showed that the patients
with short-course preoperative RT had increased relative
risk for postoperative hospitalization due to bowel obstructions and other gastrointestinal complications.205 A number
of other studies also investigating the effectiveness of preoperative short-course RT in patients with rectal cancer
staged as T1–3 have demonstrated that OS was not signiﬁcantly affected despite improvements in local control of disease.206–208 A more recent multicenter, randomized study of
1,350 patients with rectal cancer compared (1) short-course
preoperative RT and no postoperative treatment with (2) no
preoperative RT and a postoperative approach that included chemoRT in selected patients (ie, those with a positive CRM after resection) and no RT in patients without
evidence of residual disease following surgery.209 Results indicated that patients in the preoperative RT arm had signiﬁcantly lower local recurrence rates and a 6% absolute
improvement in 3-year DFS (P5.03), although no difference
in OS was observed between the arms of the study.209,210
Long-term (12-year) follow-up of 1 of the shortcourse RT trials (the Dutch TME trial207) was reported.211
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The analysis showed that 10-year survival was signiﬁcantly
improved in patients with stage III disease and a negative
CRM in the RT plus surgery group compared with the
group that received surgery alone (50% vs 40%; P5.032).211
However, this long follow-up showed that secondary malignancies and other nonrectal cancer causes of death were
more frequent in the RT group than in the control group
(14% vs 9% for secondary malignancies), negating any survival advantage in the node-negative subpopulation.
A few studies have compared short-course RT to longcourse chemoRT. One randomized study of 312 patients in
Poland directly compared preoperative short-course RT
and more conventional preoperative long-course chemoRT
and found no differences in local recurrence or survival.212
Similarly, an Australian/New Zealand trial (Trans-Tasman
Radiation Oncology Group [TROG] trial 01.04) that randomized 326 patients to short-course RT or long-course
chemoRT found no differences in local recurrence and OS
rates.213 In addition, rates of late toxicity, distant recurrence,
and RFS were not signiﬁcantly different between the arms.
Patients in the long-course arm were more likely to experience serious adverse events (eg, radiation dermatitis rates,
0% vs 5.6%; P5.003), whereas patients in the short-course
arm were more likely to have a permanent stoma (38.0% vs
29.8%; P5.13).214 However, no overall difference was seen
in health-related quality of life between the groups.215
Finally, a trial compared short-course RT with longcourse chemoRT with delayed surgery in both groups.216
Although the long-course arm experienced greater tumor
downsizing and downstaging compared with shortcourse treatment, no differences were seen in the R0 resection rates or postoperative morbidity. The 3-year DFS
was better in the long-course arm than in the short course
arm (75% vs 59%; P5.022), with no difference in OS.217
The randomized phase III Polish II study randomized
patients with cT3/cT4 rectal cancer to either preoperative
short-course radiation followed by FOLFOX4 or preoperative long-course chemoRT with bolus 5-FU/LV and oxaliplatin.218 Of 515 patients eligible for analysis, preoperative
acute treatment toxicity was lower with short-course RT
(P5.006). No differences in local efﬁcacy or 3-year DFS
were observed between the groups, although 3-year OS was
higher for the short-course group (73% vs 65%, P5.046).
However, long-term results of this trial showed no difference in 8-year OS (49% for both groups).219 The rate of late
complications was also similar between the 2 groups.
The randomized RAPIDO trial assessed the use of preoperative short-course (5 3 5 Gy) RT followed by 6 cycles of
CAPEOX or 9 cycles of FOLFOX4 compared with long-course
(25–28 3 2.0–1.8 Gy) capecitabine-based chemoRT before
resection in patients with clinical stage T3 or T4 rectal cancer. Early results of 901 evaluable patients showed a high
percentage of patients who completed at least 75% of their
prescribed chemotherapy (84% for the short-course arm
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compared with 57% in the long-course arm).220 Although
considerable toxicity did occur during preoperative therapy, no signiﬁcant differences were noted in the surgical
procedures performed or postoperative complications between the 2 arms. A more mature analysis of the RAPIDO
trial reported that in 920 randomized patients, pathologic complete response rates were 28% for the shortcourse arm compared with 14% for the long-course arm
(odds ratio, 2.37; 95% CI, 1.67–3.37; P,.0001).138 The
primary outcome of 3-year disease-related treatment
failure was lower in the short-course arm compared
with the long-course arm (23.7% vs 30.4%; HR, 0.75
[0.60–0.95]; P5.019). Probability of distant metastasis
and locoregional failure were also lower for the shortcourse RT arm compared with the long-course RT arm.
Overall health, quality of life, and LAR syndrome score
were comparable between the 2 treatment arms.138,221
Stockholm III was another randomized, phase III
study that compared short-course RT to long-course RT
in 840 patients with resectable rectal cancer.222,223 This
trial included 2 randomizations, a 2-arm randomization
that compared short-course RT with immediate surgery
to short-course RT with delayed surgery (described subsequently), and a 3-arm randomization that compared
short-course RT with immediate surgery, short-course RT
with delayed surgery, and long-course RT with delayed
surgery. For the 385 patients in the 3-arm randomization,
the incidence of local recurrence was 2.3% for shortcourse with immediate surgery, 3.1% for short-course
with delayed surgery, and 5.4% for long-course RT with a
median follow-up of 5.7 years.222 Median OS was 8.1,
10.3, and 10.5 years for short-course RT with immediate
surgery, short-course with delayed surgery, and longcourse RT, respectively. No comparisons showed statistically signiﬁcant differences, and long-term health-related
quality of life was also similar between the groups.
STELLAR is a randomized, phase III trial that compared
short-course RT followed by CAPEOX to capecitabinebased long-course chemoRT as neoadjuvant therapy in
599 patients with stage II–III rectal cancer.224 Both groups
received TME 6–8 weeks after preoperative treatment and
adjuvant chemotherapy was given based on preoperative
treatment. Three-year DFS was 64.5% for short-course RT
and 62.3% for long-course chemoRT. There was also no
signiﬁcant difference in metastasis-free survival or locoregional recurrence between the 2 groups. Three-year
OS was higher in the short-course RT group (86.5% vs
75.1%; P5.033), but the prevalence of acute grade $3 toxicities during preoperative treatment was higher with
short-course RT (26.5% vs 12.6%; P,.001).
A 2014 systematic review identiﬁed 16 studies (RCTs,
phase II trials, and retrospective studies) that addressed the
interval between short-course RT and resection of rectal
cancer.225 Lower rates of severe acute postradiation toxicity
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but higher rates of minor postoperative complications were
seen in the immediate-surgery group (1- to 2-week interval)
compared with the delayed surgery group (5- to 13-week
interval). The pathologic complete response rates were signiﬁcantly higher in the delayed-surgery group, with no differences in sphincter preservation and R0 resection rates.
The Stockholm III trial also investigated the optimal interval between short-course radiotherapy and surgery in 455
patients within the 2-arm randomization.222,223 This trial
showed similar oncologic outcomes and long-term healthrelated quality of life between the immediate surgery versus
4–8 weeks delay following short-course RT groups,222 but a
lower rate of postoperative complications in the group that
delayed surgery after short-course RT (53% vs 41%; odds ratio, 0.61; 95% CI, 0.45–0.83; P5.001).223
Overall, it appears that short-course RT gives effective
local control and the same OS as more conventional RT
schedules, and therefore is considered as an appropriate
option for patients with locally advanced rectal cancer. A
multidisciplinary evaluation, including a discussion of the
need for downstaging and the possibility of long-term toxicity, is recommended when considering short-course RT.
Response to Neoadjuvant Treatment
Fifty percent to 60% of patients are downstaged after neoadjuvant therapy, with about 20% of patients showing a
pathologic complete response.226–232 Recent studies have
suggested that the response to neoadjuvant treatment correlates with long-term outcomes in patients with rectal cancer. In the MERCURY prospective cohort trial, 111 patients
were assessed using MRI and pathologic staging.233 On multivariate analysis, MRI-assessed tumor regression grade
was signiﬁcantly associated with OS and DFS. Patients with
poor tumor regression grade had 5-year survival rates of
27% versus 72% for patients with good tumor regression
grade (P5.001), and DFS rates were 31% versus 64%
(P5.007). Similarly, in the CAO/ARO/AIO-94 trial, patients
with pathologic complete regression had 10-year cumulative incidence of distant metastasis and DFS of 10.5% and
89.5%, respectively, while those with poor regression had
corresponding incidences of 39.6% and 63%.234 A recent retrospective review of 725 patients with rectal cancer found
similar results.230 In this study, pathologically determined
response to neoadjuvant treatment correlated with longterm outcomes. Five-year RFS rates were 90.5%, 78.7%, and
58.5% for patients with complete, intermediate, and poor
responses, respectively (P,.001). Distant metastases and
local recurrences also correlated with the level of response.
Other studies have also shown a prognostic effect of response to neoadjuvant treatment.235,236
In addition to its prognostic value, there is some initial evidence of predictive value for neoadjuvant treatment response. Subgroup analysis of the EORTC 22921
trial showed that patients downstaged to ypT0–2 were
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more likely to beneﬁt from adjuvant chemotherapy than
patients with ypT3–4 staging.226 Similar results were seen
from another retrospective review.237
Watch-and-Wait Nonoperative Approach for
Clinical Complete Responders
As preoperative treatment and imaging modalities have
improved, some have suggested that patients with a clinical complete response to chemoRT may be able to be
spared the morbidities of surgery. In 2004, Habr-Gama
et al238 retrospectively compared the outcomes of 71 patients who were observed without surgery after complete
clinical response (27% of patients) with the outcome of
22 patients (8%) who had incomplete clinical responses
but complete pathologic responses post-TME. The OS
and DFS rates at 5 years were 100% and 92%, respectively, in the nonoperative group compared with 88%
and 83%, respectively, in the resected group. However,
other studies did not achieve as impressive results, and
many clinicians were skeptical of the approach.239
A more recent prospective study included a more thorough assessment of treatment response and used very strict
criteria to select 21 of 192 patients (11%) with clinical complete responses who were then observed with careful follow-up and compared with 20 patients with a complete
pathologic response after resection.240 Only one patient in
the nonoperative group developed a local recurrence after a
mean follow-up of 25 months; that patient underwent successful surgery. No statistical differences in long-term outcomes were seen between the groups. The cumulative
probabilities for 2-year DFS and OS were 89% (95% CI,
43%–98%) and 100%, respectively, in the watch-and-wait
group and 93% (95% CI, 59%–99%) and 91% (95% CI,
59%–99%), respectively, in the resected group. Short-term
functional outcomes, however, were better in the watchand-wait group, with better bowel function scores, less incontinence, and 10 patients avoiding permanent colostomy.
Other nonrandomized, prospective studies have
added to the growing evidence that the nonoperative approach may warrant further study.241–243 For example,
one study showed that 49% of patients experienced a
complete clinical response after 5-FU–based chemoRT,
and found that strict surveillance in these patients, with
resection of recurrences when possible, resulted in a
5-year RFS of 69%, which rose to 94% after resections
were performed.242 A retrospective case series analysis
compared patients who agreed to a watch-and-wait
strategy after having a clinical complete response on neoadjuvant therapy with those who underwent surgery after
neoadjuvant therapy and were found to have a pathologic
complete response at resection.244 This study found that
the watch-and-wait strategy resulted in excellent rectal
preservation and pelvic tumor control. However, worse
survival and a higher incidence of distant tumor
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progression were noted in patients in the watch-and-wait
group with local regrowth versus those without. Several
systematic reviews have been published on the nonoperative approach.245–247 They all show that the approach is
likely safe with the use of resection in patients with tumor
regrowth, but that the data are very limited.
The International Watch & Wait Database (IWWD)
aims to collect data to expand knowledge on the beneﬁts,
risks, and safety of organ preservation in rectal cancer using
a large-scale registry of pooled individual patient data from
multiple institutions. A 2018 analysis included data from 880
patients in the IWWD with disease that had a complete clinical response after neoadjuvant therapy and were managed
using watch-and-wait.248 In this analysis, the 2-year incidence of local recurrence was 25.2% and 88% of local recurrences occurred in the ﬁrst 2 years. Distant metastases
occurred in 8% of patients, 5-year OS was 85%, and 5-year
disease-speciﬁc survival was 94%. A 2021 analysis of the
IWWD showed similar results.249 This analysis included 793
patients with clinical complete response who were managed
using the watch-and-wait strategy. With a median follow-up
of 55.2 months, the probability of remaining free of local recurrence for an additional 2 years was 88.1% after 1 year of
DFS, 97.3% after 3 years of DFS, and 98.6% after 5 years of
DFS. These same measures for distant metastasis-free survival was 93.8% for 1 year, 97.8% for 3 years, and 96.6% for 5
years. Together, current data from the IWWD suggest that
disease recurrence occurs most frequently in the ﬁrst 2–3
years after complete response, and a more intense surveillance schedule is recommended for that time period.248,249
The OPRA trial is a randomized, phase II trial of the
watch-and-wait approach.144 OPRA assessed the outcomes of 324 patients with stage II or III rectal cancer
treated with TNT using either an induction chemotherapy
followed by chemoRT approach or an approach using
chemoRT followed by consolidation chemotherapy. After
neoadjuvant treatment, patients received either TME or
observation (watch-and-wait) based on tumor response.
Organ preservation was achievable in about half of patients treated with TNT on OPRA with 3-year TME-free
survival of 41% in the induction chemotherapy group and
53% in the consolidation chemotherapy group. The primary endpoint of DFS was 76% for both groups, which is
in line with the 75% 3-year DFS rate observed historically.
No differences were observed between the groups for
RFS, distant metastasis-free survival, or OS.
Despite the impressive results of prospective trials,
many still believe that longer follow-up, larger sample sizes,
and additional careful observational studies are needed before patients with a clinical complete response are routinely
managed using a watch-and-wait approach.250 Furthermore,
recent studies have found that neither FDG-PET nor MRI
nor CT can accurately determine a pathologic complete response, complicating the selection of appropriate patients
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for a nonoperative approach.42–50,251 In addition, lymph
node metastases are still seen in a subset of patients with
pathologic complete response.252 Keeping these caveats in
mind, the panel believes that a nonoperative management
approach may be considered in centers with experienced
multidisciplinary teams after a careful discussion with the
patient about his or her risk tolerance.
Careful surveillance is essential for those considering a
watch-and-wait approach to treat tumor regrowth in a
timely manner. The OPRA trial included the following surveillance protocol for watch-and-wait: digital rectal examination, ﬂexible sigmoidoscopy, and CEA every 4 months for
the ﬁrst 2 years, then every 6 months for years 3–5; MRI every 6 months for the ﬁrst 2 years, then every 12 months for
years 3–5; CT chest/abdomen/pelvis once a year for 5 years;
and colonoscopy once at year 1 and again at year 5.144
Watch-and-wait surveillance protocols are an area of active
investigation, and other protocols have been suggested.248,249,253 The watch-and-wait surveillance
schedule recommended by the NCCN Panel based on
clinical and institutional experiences is similar to the
OPRA protocol and includes digital rectal examination
and proctoscopy every 3–4 months for 2 years, then every
6 months for the next 3 years, and MRI of the rectum every 6 months for at least 3 years.
The use of nonoperative management of rectal cancer
has been increasing in the United States, likely representing both some early adoption of the approach described
herein as well as disparities in the receipt of appropriate
rectal cancer resection.254
Adjuvant Chemotherapy
Adjuvant chemotherapy is recommended for patients with
stage II/III rectal cancer after neoadjuvant chemoRT and
surgery if they did not receive neoadjuvant chemotherapy
regardless of the surgical pathology results; however, few
studies have evaluated the effect of adjuvant chemotherapy
in patients with rectal cancer, and its role is not well-deﬁned.255,256 The addition of 5-FU adjuvant chemotherapy to
preoperative chemoRT provided no beneﬁt to the rate of
local recurrence in the EORTC Radiotherapy Group Trial
22921.156 However, this study did show an improvement in
DFS (HR, 0.87; 95% CI, 0.72–1.04; P5.13) of patients receiving adjuvant chemotherapy (plus/minus RT) following
preoperative RT (plus/minus 5-FU–based chemotherapy).156 Long-term results of the 22921 trial conﬁrmed that
adjuvant 5-FU chemotherapy did not improve OS, and the
difference in DFS was less pronounced than following the
previous analysis (HR, 0.91; 95% CI, 0.77–1.08; P5.29).257
Limitations of this trial include the fact that only 43% of
participants received the full course of adjuvant chemotherapy. Other trials have failed to show an improvement
in OS or DFS with adjuvant therapy with a ﬂuoropyrimidine alone in this setting.258,259
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Other trials have investigated the use of more modern
agents in the adjuvant setting. The phase III ECOG E3201
trial was designed to investigate the effect of adding either
oxaliplatin (FOLFOX) or irinotecan (FOLFIRI) to 5-FU/LVbased adjuvant chemotherapy administered to patients
with stage II/III rectal cancer after either preoperative or
postoperative chemoRT. This study was replaced with an
alternative trial with bevacizumab, but results from an initial 165 patients indicate that adjuvant FOLFOX can be
safely used in this patient population.260 The open-label
phase II ADORE trial randomized 321 patients with resected
rectal cancer and neoadjuvant therapy to adjuvant 5-FU/LV
or FOLFOX.261 The FOLFOX arm had higher 3-year DFS, at
71.6% versus 62.9% (HR, 0.66; 95% CI, 043–0.99; P5.047). A
long-term analysis conﬁrmed these results with a 6-year
DFS of 68.2% in the FOLFOX arm compared with 56.8% in
the 5-FU/LV arm (HR, 0.63; 95% CI, 0.43–0.93; P5.018).262
The CAO/ARO/AIO-04 trial found an improvement in 3-year
DFS when oxaliplatin was added to 5-FU in both neoadjuvant and adjuvant treatment (75.9% vs 71.2%; P5.03).169
A study in which patients who received neoadjuvant
chemoRT and experienced a pathologic complete response
were observed without additional adjuvant chemotherapy
found 5-year DFS and OS rates of 96% and 100%, respectively.263 In addition, a meta-analysis of 4 randomized trials
(1,196 patients) concluded that adjuvant ﬂuorouracil-based
chemotherapy (5-FU/LV, capecitabine, or CAPEOX) after
preoperative therapy and surgery did not improve OS, DFS,
or the rate of distant recurrences in patients with stage II or
III rectal cancer.264 However, more recent trials that found a
DFS beneﬁt to the addition of adjuvant oxaliplatin-based
adjuvant therapy were not included in this study, and other
meta-analyses have come to the opposite conclusion.265,266
A systematic review published in 2017 identiﬁed 8 phase III
trials and 1 randomized phase II trial comparing adjuvant
chemotherapy with observation in patients with nonmetastatic rectal cancer treated with neoadjuvant chemoRT.267
The authors report that the data are not robust enough to
warrant routine use of adjuvant therapy in this population.
Most database studies have also failed to see much of a beneﬁt to adjuvant chemotherapy in this setting.268–270 However,
2 similar analyses that used the NCDB from 2006 to 2013 or
from 2006 and 2012 and that looked only at patients
experiencing a pathologic complete response after neoadjuvant chemoRT (n52891; n52764) found a signiﬁcant
improvement in OS with the use of adjuvant chemotherapy.271,272 Another analysis of the NCDB from the same
time period reported that while oxaliplatin-based adjuvant
therapy was associated with improved OS in patients with
pathologic stage III disease, this association was not seen
in patients with pathologic stage 0 or 1 disease.273 Therefore, the authors of this study conclude that oxaliplatin
may be omitted from adjuvant therapy for tumors that exhibit a pathologic complete response.
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A randomized, phase III study of the ECOG-ACRIN Research Group (E5204) compared FOLFOX alone to FOLFOX
in combination with bevacizumab as adjuvant treatment of
patients with stage II or III rectal cancer who had already undergone neoadjuvant chemoRT and complete resection.274
Although the trial was terminated due to poor accrual, in the
355 registered patients, no difference was seen in 5-year OS
or 5-year DFS between the 2 arms. However, the bevacizumab-containing arm had higher rates of early therapy discontinuation and patient withdrawal from the trial.
A 2011 systematic review and meta-analysis of 10
studies involving more than 15,000 patients with colon or
rectal cancer looked at the effect of timing of adjuvant
therapy after primary tumor resection.275 Results of this
analysis showed that each 4-week delay in chemotherapy
results in a 14% decrease in OS, indicating that adjuvant
therapy should be administered as soon as the patient is
medically able. These results are consistent with other similar analyses.276 The optimal duration of adjuvant treatment in rectal cancer is still unclear.277,278 In the MOSAIC
trial, patients with stage II/III colon cancer were treated
with 6 months of adjuvant FOLFOX.279 The use of a shorter
course of adjuvant FOLFOX in rectal cancer (ie, 4 months)
is justiﬁed when preoperative chemoRT is administered.
Although conclusive data on the beneﬁts of adjuvant
therapy in patients with stage II/III rectal cancer are lacking, the panel recommends adjuvant treatment with
FOLFOX or CAPEOX following resection when not following the TNT approach.

NCCN Recommendations for
Nonmetastatic Rectal Cancer
Recommendations for Patients With T1 and T2 Lesions
Node-negative T1 lesions are treated with transabdominal
resection or transanal local excision, as appropriate (see
REC-2, page 1141, and “Surgical Approaches,” page 1146).
If pathology review after local excision reveals no high-risk
features, then no additional treatment is required. If, however, pathology review after local excision reveals a poorly
differentiated histology, positive margins, invasion into the
sm3 level, or LVI or if the tumor is restaged to pT2, additional
treatment is required (see REC-3, page 1142). The options
are (1) transabdominal resection (preferred) followed by adjuvant therapy based on pathologic stage (see “Adjuvant
Treatment Recommendations for cT1–2 N0 Rectal Cancer,”
next section); or (2) chemoRT. For patients treated with
transanal local excision and then chemoRT, options for the
next phase of treatment depend on whether there is evidence
of residual disease. If there is no evidence of disease, observation or chemotherapy without resection may be considered.
If there is evidence of disease, transabdominal resection
should be performed, with or without adjuvant chemotherapy. Results of a meta-analysis suggest that transanal local
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excision followed by chemoRT without a transabdominal resection may be associated with higher rates of local recurrence than transanal local excision followed by
transabdominal resection.280 Careful surveillance of patients
forgoing transabdominal resection in this setting is advised.
Node-negative T2 lesions are treated with transabdominal resection, because local recurrence rates of 11%–45%
have been observed for T2 lesions after local excision
alone.17,281,282 Following transabdominal resection of patients with clinical stage T1–2 N0 rectal cancer, patients
should receive adjuvant therapy based on pathologic stage
(see “Adjuvant Treatment Recommendations for cT1–2 N0
Rectal Cancer,” next section).
Adjuvant Treatment Recommendations for
cT1–2 N0 Rectal Cancer
Patients who had a transabdominal resection for stage
cT1–2 rectal cancer are given further treatment based on
the pathologic stage as delineated in detail on REC-4 (page
1143). Patients with tumors staged as pT1–2, N0, M0 require
no further treatment. If pathology review reveals pT3, N0,
M0, chemoRT, given either before or after chemotherapy, is
one option. Observation can also be considered in these patients if the tumor was well-differentiated or moderately
well-differentiated carcinoma invading less than 2 mm into
the mesorectum, without lymphatic or venous vessel involvement and was located in the upper rectum.283 Finally,
chemotherapy with FOLFOX or CAPEOX alone is an option
for margin-negative proximal tumors.
For resected patients with positive nodes and/or pT4
disease, chemotherapy and chemo RT can be given sequentially with chemotherapy followed by concurrent chemoRT
or vice-versa.127,160,161 The panel recommends perioperative
therapy for a total duration of up to 6 months.
Recommendations for Patients With T3, N any Lesions
With Clear CRM by MRI or With T1–2, N1–2 Lesions
Patients with disease clinically staged as T3, N any with
prediction of clear margins using MRI have the same treatment options as those with disease clinically staged as
T1–2, N1–2. Prediction of CRM status by MRI was discussed previously (see “Preoperative Pelvic Imaging in
Rectal Cancer,” page 1143). Two potential treatment
courses are recommended for this group of patients: either
TNT followed by transabdominal resection or a more traditional perioperative therapy approach, including both
neoadjuvant and adjuvant therapy (see REC-5, page 1144).
Of these 2 options, the preferred approach is TNT, consisting of chemotherapy with FOLFOX or CAPEOX given either before or after chemoRT. Alternatively, short-course RT
may be used in place of long-course chemoRT when following a TNT approach. If short-course RT is considered, its feasibility should be evaluated in a multidisciplinary setting with
discussion of the need for downstaging and the possibility of
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long-term toxicity. After neoadjuvant therapy, the tumor
should be restaged before transabdominal resection. The
second option for the sequence of treatment in this population is chemoRT or short-course RT followed by restaging,
transabdominal resection, and then adjuvant chemotherapy.
In those patients who experience a complete clinical
response to neoadjuvant therapy with no evidence of
residual disease on digital rectal examination, rectal MRI,
and direct endoscopic evaluation, a watch-and-wait nonoperative management approach may be considered in
centers with experienced multidisciplinary teams. The degree to which risk of local and/or distant failure may be increased relative to standard surgical resection has not yet
been adequately characterized. Decisions for nonoperative
management should involve a careful discussion with the
patient of his or her risk tolerance, and a careful surveillance schedule must be followed. The data supporting this
approach are discussed in “Watch-and-Wait Nonoperative
Approach for Clinical Complete Responders” (page 1156).
When a TNT approach is followed, resection should be
performed unless a clear contraindication is present or a
watch-and-wait nonoperative approach is being pursued.
When resection is contraindicated following primary treatment, patients should be treated with a systemic regimen
for advanced disease (see discussion of “Systemic Therapy
for Advanced or Metastatic Disease” in the NCCN Guidelines for Colon Cancer, available at NCCN.org). FOLFIRINOX is not recommended in this setting.
Recommendations for Patients With T3, N any Lesions
With Involved or Threatened CRM by MRI, With T4,
N any Lesions, With Locally Unresectable Disease, or
Who Are Medically Inoperable
For patients with higher-risk stage II or III rectal cancer, including cT3 lesions with involved or threatened CRM by
MRI, cT4 lesions, and locally unresectable or medically inoperable disease, TNT is the only recommended approach
(see REC-6, page 1145). This is because a pathologic complete response is less likely after an initial course of only
chemoRT or short-course RT, and the full course of neoadjuvant chemoRT/short-course RT and chemotherapy is
warranted before resection. In the TNT approach, 12 to 16
weeks of chemotherapy are followed by chemoRT or
short-course RT, restaging, and transabdominal resection.
Alternatively, a TNT approach may start with chemoRT or
short-course RT, followed by 12 to 16 weeks of chemotherapy, then restaging and transabdominal resection. FOLFOX

or CAPEOX are generally used for chemotherapy, although
FOLFIRINOX is also an option for T4, N1 disease (see “Total
Neoadjuvant Therapy Approach,” page 1149).
In those patients who experience a complete clinical
response to neoadjuvant therapy with no evidence of residual disease on digital rectal examination, rectal MRI,
and direct endoscopic evaluation, a watch-and-wait nonoperative management approach may be considered in
centers with experienced multidisciplinary teams. The degree to which risk of local and/or distant failure may be increased relative to standard surgical resection has not yet
been adequately characterized. Decisions for nonoperative management should involve a careful discussion with
the patient of his/her risk tolerance and a careful surveillance schedule must be followed. The data supporting this
approach are discussed in “Watch-and-Wait Nonoperative
Approach for Clinical Complete Responders” (page 1156).
When resection is contraindicated following primary
treatment, patients should be treated with a systemic regimen for advanced disease (see discussion of “Systemic
Therapy for Advanced or Metastatic Disease” in the NCCN
Guidelines for Colon Cancer, available at NCCN.org).
For unresectable cancers, doses higher than 54 Gy
may be required; the dose of RT to the small bowel should
be limited to 50 Gy. For patients with T4 tumors or recurrent cancers or if margins are very close or positive, intraoperative RT,284–288 which involves direct exposure of
tumors to RT during surgery while removing normal
structures from the ﬁeld of treatment, may be considered
as an additional boost to facilitate resection.

Summary
The NCCN Rectal Cancer Panel believes that a multidisciplinary approach, including representation from gastroenterology, medical oncology, surgical oncology/colorectal
surgery, radiation oncology, and radiology is necessary for
treating patients with rectal cancer. Adequate pathologic assessment of the resected lymph nodes is important. Patients with very-early-stage tumors that are node-negative
by endorectal ultrasound or endorectal or pelvic MRI and
who meet carefully deﬁned criteria can be managed with a
transanal local excision. A transabdominal resection is appropriate for other rectal lesions. A TNT approach consisting of chemoRT and chemotherapy is preferred for most
patients with suspected or proven T3–4 disease and/or regional node involvement.

References
1.

Siegel RL, Miller KD, Fuchs HE, et al. Cancer statistics, 2022. CA Cancer
J Clin 2022;72:7–33.

3.

2.

Cheng L, Eng C, Nieman LZ, et al. Trends in colorectal cancer incidence
by anatomic site and disease stage in the United States from 1976 to
2005. Am J Clin Oncol 2011;34:573–580.

4.

JNCCN.org

| Volume 20 Issue 10 | October 2022

Siegel RL, Miller KD, Goding Sauer A, et al. Colorectal cancer statistics,
2020. CA Cancer J Clin 2020;70:145–164.
Bailey CE, Hu CY, You YN, et al. Increasing disparities in the age-related
incidences of colon and rectal cancers in the United States, 1975-2010.
JAMA Surg 2015;150:17–22.

1159

NCCN GUIDELINES®

5.
6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

20.
21.

22.

23.

24.
25.

26.
27.
28.

29.

30.

1160

Weinberg BA, Marshall JL, Salem ME. The growing challenge of young
adults with colorectal cancer. Oncology (Williston Park) 2017;31:381–389.
Carcinoma of the colon and rectum. In: Bosman FT, Carneiro F, Hruban
RH, et al., eds. WHO Classiﬁcation of Tumours of the Digestive System.
4th ed. IARC, Lyon. 2010.
Compton CC. Key issues in reporting common cancer specimens:
problems in pathologic staging of colon cancer. Arch Pathol Lab Med
2006;130:318–324.
Cooper HS, Deppisch LM, Gourley WK, et al. Endoscopically removed malignant colorectal polyps: clinicopathologic correlations. Gastroenterology
1995;108:1657–1665.
Yoshii S, Nojima M, Nosho K, et al. Factors associated with risk for colorectal cancer recurrence after endoscopic resection of T1 tumors. Clin
Gastroenterol Hepatol 2014;12:292–302.e3.
Seitz U, Bohnacker S, Seewald S, et al. Is endoscopic polypectomy an
adequate therapy for malignant colorectal adenomas? Presentation of
114 patients and review of the literature. Dis Colon Rectum 2004;47:
1789–1796; discussion 1796–1797.
Ueno H, Mochizuki H, Hashiguchi Y, et al. Risk factors for an adverse
outcome in early invasive colorectal carcinoma. Gastroenterology 2004;
127:385–394.
Volk EE, Goldblum JR, Petras RE, et al. Management and outcome
of patients with invasive carcinoma arising in colorectal polyps.
Gastroenterology 1995;109:1801–1807.
Choi DH, Sohn DK, Chang HJ, et al. Indications for subsequent surgery
after endoscopic resection of submucosally invasive colorectal carcinomas: a prospective cohort study. Dis Colon Rectum 2009;52:438–445.
Choi JY, Jung SA, Shim KN, et al. Meta-analysis of predictive clinicopathologic factors for lymph node metastasis in patients with early colorectal carcinoma. J Korean Med Sci 2015;30:398–406.
Park KJ, Choi HJ, Roh MS, et al. Intensity of tumor budding and its
prognostic implications in invasive colon carcinoma. Dis Colon Rectum
2005;48:1597–1602.
Rogers AC, Winter DC, Heeney A, et al. Systematic review and metaanalysis of the impact of tumour budding in colorectal cancer. Br J
Cancer 2016;115:831–840.
Baxter NN, Garcia-Aguilar J. Organ preservation for rectal cancer. J Clin
Oncol 2007;25:1014–1020.
Rajput A, Bullard Dunn K. Surgical management of rectal cancer. Semin
Oncol 2007;34:241–249.
Weiser MR, Landmann RG, Wong WD, et al. Surgical salvage of recurrent rectal cancer after transanal excision. Dis Colon Rectum 2005;48:
1169–1175.
Wiig JN, Larsen SG, Giercksky KE. Operative treatment of locally recurrent rectal cancer. Recent Results Cancer Res 2005;165:136–147.
Morino M, Risio M, Bach S, et al. Early rectal cancer: the European
Association for Endoscopic Surgery (EAES) clinical consensus conference. Surg Endosc 2015;29:755–773.
Bartram C, Brown G. Endorectal ultrasound and magnetic resonance
imaging in rectal cancer staging. Gastroenterol Clin North Am 2002;31:
827–839.
Zhang G, Cai YZ, Xu GH. Diagnostic accuracy of MRI for assessment of
T category and circumferential resection margin involvement in patients
with rectal cancer: a meta-analysis. Dis Colon Rectum 2016;59:789–799.
Balyasnikova S, Brown G. Optimal imaging strategies for rectal cancer
staging and ongoing management. Curr Treat Options Oncol 2016;17:32.
Battersby NJ, How P, Moran B, et al. Prospective validation of a low
rectal cancer magnetic resonance imaging staging system and
development of a local recurrence risk stratiﬁcation model: the
MERCURY II Study. Ann Surg 2016;263:751–760.
Beets-Tan RG, Beets GL. Rectal cancer: review with emphasis on MR
imaging. Radiology 2004;232:335–346.
Klessen C, Rogalla P, Taupitz M. Local staging of rectal cancer: the
current role of MRI. Eur Radiol 2007;17:379–389.
Lahaye MJ, Engelen SM, Nelemans PJ, et al. Imaging for predicting the
risk factors–the circumferential resection margin and nodal disease–of
local recurrence in rectal cancer: a meta-analysis. Semin Ultrasound CT
MR 2005;26:259–268.
Xie H, Zhou X, Zhuo Z, et al. Effectiveness of MRI for the assessment of
mesorectal fascia involvement in patients with rectal cancer: a systematic review and meta-analysis. Dig Surg 2014;31:123–134.
MERCURY Study Group. Diagnostic accuracy of preoperative magnetic
resonance imaging in predicting curative resection of rectal cancer:
prospective observational study. BMJ 2006;333:779.

Rectal Cancer, Version 2.2022

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Taylor FG, Quirke P, Heald RJ, et al. Preoperative magnetic resonance
imaging assessment of circumferential resection margin predicts disease-free survival and local recurrence: 5-year follow-up results of the
MERCURY study. J Clin Oncol 2014;32:34–43.
Faletti R, Gatti M, Arezzo A, et al. Preoperative staging of rectal cancer
using magnetic resonance imaging: comparison with pathological
staging. Minerva Chir 2018;73:13–19.
Beets-Tan RG, Lambregts DMJ, Maas M, et al. Magnetic resonance
imaging for clinical management of rectal cancer: updated recommendations from the 2016 European Society of Gastrointestinal and
Abdominal Radiology (ESGAR) consensus meeting. Eur Radiol 2018;28:
1465–1475.
Bipat S, Glas AS, Slors FJ, et al. Rectal cancer: local staging and assessment of lymph node involvement with endoluminal US, CT, and MR imaging–a meta-analysis. Radiology 2004;232:773–783.
Wolberink SV, Beets-Tan RG, de Haas-Kock DF, et al. Conventional CT
for the prediction of an involved circumferential resection margin in
primary rectal cancer. Dig Dis 2007;25:80–85.
Ashraf S, Hompes R, Slater A, et al. A critical appraisal of endorectal
ultrasound and transanal endoscopic microsurgery and decision-making
in early rectal cancer. Colorectal Dis 2012;14:821–826.
Choi DJ, Kwak JM, Kim J, et al. Preoperative chest computerized tomography in patients with locally advanced mid or lower rectal cancer:
its role in staging and impact on treatment strategy. J Surg Oncol 2010;
102:588–592.
Grossmann I, Avenarius JK, Mastboom WJ, et al. Preoperative staging
with chest CT in patients with colorectal carcinoma: not as a routine
procedure. Ann Surg Oncol 2010;17:2045–2050.
Qiu M, Hu J, Yang D, et al. Pattern of distant metastases in colorectal
cancer: a SEER based study. Oncotarget 2015;6:38658–38666.
Hayashi M, Inoue Y, Komeda K, et al. Clinicopathological analysis of recurrence patterns and prognostic factors for survival after hepatectomy
for colorectal liver metastasis. BMC Surg 2010;10:27.
Muratore A, Zorzi D, Bouzari H, et al. Asymptomatic colorectal cancer
with un-resectable liver metastases: immediate colorectal resection or
up-front systemic chemotherapy? Ann Surg Oncol 2007;14:766–770.
de Jong EA, ten Berge JC, Dwarkasing RS, et al. The accuracy of MRI,
endorectal ultrasonography, and computed tomography in predicting
the response of locally advanced rectal cancer after preoperative therapy: a metaanalysis. Surgery 2016;159:688–699.
Dickman R, Kundel Y, Levy-Drummer R, et al. Restaging locally advanced rectal cancer by different imaging modalities after preoperative
chemoradiation: a comparative study. Radiat Oncol 2013;8:278.
Guillem JG, Ruby JA, Leibold T, et al. Neither FDG-PET nor CT can distinguish between a pathological complete response and an incomplete
response after neoadjuvant chemoradiation in locally advanced rectal
cancer: a prospective study. Ann Surg 2013;258:289–295.
Hanly AM, Ryan EM, Rogers AC, et al. Multicenter evaluation of rectal
cancer reimaging post neoadjuvant (MERRION) therapy. Ann Surg
2014;259:723–727.
Kuo LJ, Chiou JF, Tai CJ, et al. Can we predict pathologic complete response before surgery for locally advanced rectal cancer treated with
preoperative chemoradiation therapy? Int J Colorectal Dis 2012;27:
613–621.
Memon S, Lynch AC, Bressel M, et al. Systematic review and metaanalysis of the accuracy of MRI and endorectal ultrasound in the restaging and response assessment of rectal cancer following neoadjuvant
therapy. Colorectal Dis 2015;17:748–761.
Ryan JE, Warrier SK, Lynch AC, et al. Assessing pathological complete
response to neoadjuvant chemoradiotherapy in locally advanced rectal
cancer: a systematic review. Colorectal Dis 2015;17:849–861.
van der Paardt MP, Zagers MB, Beets-Tan RG, et al. Patients who undergo preoperative chemoradiotherapy for locally advanced rectal
cancer restaged by using diagnostic MR imaging: a systematic review
and meta-analysis. Radiology 2013;269:101–112.
Zhao RS, Wang H, Zhou ZY, et al. Restaging of locally advanced rectal
cancer with magnetic resonance imaging and endoluminal ultrasound
after preoperative chemoradiotherapy: a systemic review and metaanalysis. Dis Colon Rectum 2014;57:388–395.
Park HJ, Jang JK, Park SH, et al. Restaging abdominopelvic computed
tomography before surgery after preoperative chemoradiotherapy in
patients with locally advanced rectal cancer. JAMA Oncol 2018;4:
259–262.

© JNCCN—Journal of the National Comprehensive Cancer Network

| Volume 20 Issue 10 | October 2022

NCCN GUIDELINES®

Rectal Cancer, Version 2.2022

52.

53.

54.

55.

56.
57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.
70.

71.

72.

73.

H€
otker AM, Garcia-Aguilar J, Gollub MJ. Multiparametric MRI of rectal
cancer in the assessment of response to therapy: a systematic review.
Dis Colon Rectum 2014;57:790–799.
Joye I, Deroose CM, Vandecaveye V, et al. The role of diffusionweighted MRI and (18)F-FDG PET/CT in the prediction of pathologic
complete response after radiochemotherapy for rectal cancer: a systematic review. Radiother Oncol 2014;113:158–165.
Lambregts DM, Rao SX, Sassen S, et al. MRI and diffusion-weighted
MRI volumetry for identiﬁcation of complete tumor responders after
preoperative chemoradiotherapy in patients with rectal cancer: a bi-institutional validation study. Ann Surg 2015;262:1034–1039.
Memon S, Lynch AC, Akhurst T, et al. Systematic review of FDG-PET
prediction of complete pathological response and survival in rectal cancer. Ann Surg Oncol 2014;21:3598–3607.
Guillem JG, Cohen AM. Current issues in colorectal cancer surgery.
Semin Oncol 1999;26:505–513.
Lindsetmo RO, Joh YG, Delaney CP. Surgical treatment for rectal
cancer: an international perspective on what the medical gastroenterologist needs to know. World J Gastroenterol 2008;14:3281–3289.
Willett CG, Compton CC, Shellito PC, et al. Selection factors for local
excision or abdominoperineal resection of early stage rectal cancer.
Cancer 1994;73:2716–2720.
Clancy C, Burke JP, Albert MR, et al. Transanal endoscopic microsurgery versus standard transanal excision for the removal of rectal neoplasms: a systematic review and meta-analysis. Dis Colon Rectum 2015;
58:254–261.
Chen Y, Guo R, Xie J, et al. Laparoscopy combined with transanal endoscopic microsurgery for rectal cancer: a prospective, single-blinded, randomized clinical trial. Surg Laparosc Endosc Percutan Tech 2015;25:
399–402.
Nascimbeni R, Burgart LJ, Nivatvongs S, et al. Risk of lymph node metastasis in T1 carcinoma of the colon and rectum. Dis Colon Rectum
2002;45:200–206.
Yamamoto S, Watanabe M, Hasegawa H, et al. The risk of lymph node
metastasis in T1 colorectal carcinoma. Hepatogastroenterology 2004;
51:998–1000.
You YN, Baxter NN, Stewart A, et al. Is the increasing rate of local excision for stage I rectal cancer in the United States justiﬁed?: a nationwide
cohort study from the National Cancer Database. Ann Surg 2007;245:
726–733.
van Oostendorp SE, Smits LJH, Vroom Y, et al. Local recurrence after
local excision of early rectal cancer: a meta-analysis of completion TME,
adjuvant (chemo)radiation, or no additional treatment. Br J Surg 2020;
107:1719–1730.
Garcia-Aguilar J, Renfro LA, Chow OS, et al. Organ preservation for clinical T2N0 distal rectal cancer using neoadjuvant chemoradiotherapy
and local excision (ACOSOG Z6041): results of an open-label, singlearm, multi-institutional, phase 2 trial. Lancet Oncol 2015;16:1537–1546.
Shaikh I, Askari A, Our^
u S, et al. Oncological outcomes of local excision
compared with radical surgery after neoadjuvant chemoradiotherapy for
rectal cancer: a systematic review and meta-analysis. Int J Colorectal Dis
2015;30:19–29.
Landmann RG, Wong WD, Hoepﬂ J, et al. Limitations of early rectal
cancer nodal staging may explain failure after local excision. Dis Colon
Rectum 2007;50:1520–1525.
Kidane B, Chadi SA, Kanters S, et al. Local resection compared with
radical resection in the treatment of T1N0M0 rectal adenocarcinoma:
a systematic review and meta-analysis. Dis Colon Rectum 2015;58:
122–140.
Nash GM, Weiser MR, Guillem JG, et al. Long-term survival after transanal excision of T1 rectal cancer. Dis Colon Rectum 2009;52:577–582.
Stitzenberg KB, Sanoff HK, Penn DC, et al. Practice patterns and
long-term survival for early-stage rectal cancer. J Clin Oncol 2013;31:
4276–4282.
Sajid MS, Farag S, Leung P, et al. Systematic review and meta-analysis
of published trials comparing the effectiveness of transanal endoscopic
microsurgery and radical resection in the management of early rectal
cancer. Colorectal Dis 2014;16:2–14.
Lu JY, Lin GL, Qiu HZ, et al. Comparison of transanal endoscopic microsurgery and total mesorectal excision in the treatment of T1 rectal
cancer: a meta-analysis. PLoS One 2015;10:e0141427.
Heald RJ, Husband EM, Ryall RD. The mesorectum in rectal cancer surgery–the clue to pelvic recurrence? Br J Surg 1982;69:613–616.

JNCCN.org

| Volume 20 Issue 10 | October 2022

74.

75.
76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.
87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Steup WH, Moriya Y, van de Velde CJ. Patterns of lymphatic spread in
rectal cancer. A topographical analysis on lymph node metastases. Eur
J Cancer 2002;38:911–918.
Schlag PM. Surgical sphincter preservation in rectal cancer. Oncologist
1996;1:288–292.
Marr R, Birbeck K, Garvican J, et al. The modern abdominoperineal excision: the next challenge after total mesorectal excision. Ann Surg
2005;242:74–82.
Russell MM, Ganz PA, Lopa S, et al. Comparative effectiveness of
sphincter-sparing surgery versus abdominoperineal resection in rectal
cancer: patient-reported outcomes in National Surgical Adjuvant Breast
and Bowel Project randomized trial R-04. Ann Surg 2015;261:144–148.
Huang A, Zhao H, Ling T, et al. Oncological superiority of extralevator
abdominoperineal resection over conventional abdominoperineal resection: a meta-analysis. Int J Colorectal Dis 2014;29:321–327.
Negoi I, Hostiuc S, Paun S, et al. Extralevator vs conventional abdominoperineal resection for rectal cancer-a systematic review and metaanalysis. Am J Surg 2016;212:511–526.
Nagtegaal ID, van de Velde CJ, van der Worp E, et al. Macroscopic
evaluation of rectal cancer resection specimen: clinical signiﬁcance of
the pathologist in quality control. J Clin Oncol 2002;20:1729–1734.
Parﬁtt JR, Driman DK. The total mesorectal excision specimen for rectal
cancer: a review of its pathological assessment. J Clin Pathol 2007;60:
849–855.
Glynne-Jones R, Mawdsley S, Novell JR. The clinical signiﬁcance of the
circumferential resection margin following preoperative pelvic chemoradiotherapy in rectal cancer: why we need a common language.
Colorectal Dis 2006;8:800–807.
Nagtegaal ID, Marijnen CA, Kranenbarg EK, et al. 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;26:350–357.
Wibe A, Rendedal PR, Svensson E, et al. Prognostic signiﬁcance of the
circumferential resection margin following total mesorectal excision for
rectal cancer. Br J Surg 2002;89:327–334.
den Dulk M, Putter H, Collette L, et al. The abdominoperineal resection
itself is associated with an adverse outcome: the European experience
based on a pooled analysis of ﬁve European randomised clinical trials
on rectal cancer. Eur J Cancer 2009;45:1175–1183.
Påhlman L, Bohe M, Cedermark B, et al. The Swedish rectal cancer registry. Br J Surg 2007;94:1285–1292.
Digennaro R, Tondo M, Cuccia F, et al. Coloanal anastomosis or abdominoperineal resection for very low rectal cancer: what will beneﬁt,
the surgeon’s pride or the patient’s quality of life? Int J Colorectal Dis
2013;28:949–957.
Pachler J, Wille-Jørgensen P. Quality of life after rectal resection for cancer, with or without permanent colostomy. Cochrane Database Syst Rev
2012;12:CD004323.
Bonjer HJ, Deijen CL, Abis GA, et al. A randomized trial of laparoscopic
versus open surgery for rectal cancer. N Engl J Med 2015;372:
1324–1332.
Jeong SY, Park JW, Nam BH, et al. Open versus laparoscopic surgery
for mid-rectal or low-rectal cancer after neoadjuvant chemoradiotherapy
(COREAN trial): survival outcomes of an open-label, non-inferiority,
randomised controlled trial. Lancet Oncol 2014;15:767–774.
Fleshman J, Branda M, Sargent DJ, et al. Effect of laparoscopic-assisted
resection vs open resection of stage II or III rectal cancer on pathologic
outcomes: the ACOSOG Z6051 randomized clinical trial. JAMA 2015;
314:1346–1355.
Stevenson AR, Solomon MJ, Lumley JW, et al. Effect of laparoscopic-assisted resection vs open resection on pathological outcomes in rectal
cancer: the ALaCaRT randomized clinical trial. JAMA 2015;314:1356–
1363.
Lujan J, Valero G, Biondo S, et al. Laparoscopic versus open surgery for
rectal cancer: results of a prospective multicentre analysis of 4,970 patients. Surg Endosc 2013;27:295–302.
van der Pas MH, Haglind E, Cuesta MA, et al. Laparoscopic versus
open surgery for rectal cancer (COLOR II): short-term outcomes of a
randomised, phase 3 trial. Lancet Oncol 2013;14:210–218.
Jayne DG, Guillou PJ, Thorpe H, et al. Randomized trial of laparoscopic-assisted resection of colorectal carcinoma: 3-year results of the
UK MRC CLASICC Trial Group. J Clin Oncol 2007;25:3061–3068.
Jayne DG, Thorpe H, Copeland J, et al. Five-year follow-up of the Medical Research Council CLASICC trial of laparoscopically assisted versus
open surgery for colorectal cancer. Br J Surg 2010;97:1638–1645.

1161

NCCN GUIDELINES®

97.

98.
99.

100.

101.

102.

103.
104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

1162

Kang SB, Park JW, Jeong SY, et al. Open versus laparoscopic surgery
for mid or low rectal cancer after neoadjuvant chemoradiotherapy
(COREAN trial): short-term outcomes of an open-label randomised controlled trial. Lancet Oncol 2010;11:637–645.
Wagman LD. Laparoscopic and open surgery for colorectal cancer:
reaching equipoise? J Clin Oncol 2007;25:2996–2998.
Fleshman J, Branda ME, Sargent DJ, et al. Disease-free survival and
local recurrence for laparoscopic resection compared with open resection of stage II to III rectal cancer: follow-up results of the ACOSOG
Z6051 randomized controlled trial. Ann Surg 2019;269:589–595.
Stevenson AR, Solomon MJ, Brown CSB, et al. Disease-free survival and
local recurrence after laparoscopic-assisted resection or open resection
for rectal cancer: the Australasian Laparoscopic Cancer of the Rectum
randomized clinical trial. Ann Surg 2019;269:596–602.
Nussbaum DP, Speicher PJ, Ganapathi AM, et al. Laparoscopic versus
open low anterior resection for rectal cancer: results from the national
cancer data base. J Gastrointest Surg 2015;19:124–131; discussion
131–132.
Araujo SE, da Silva eSousa AH Jr, de Campos FG, et al. Conventional
approach x laparoscopic abdominoperineal resection for rectal cancer
treatment after neoadjuvant chemoradiation: results of a prospective
randomized trial. Rev Hosp Clin Fac Med Sao Paulo 2003;58:133–140.
Gopall J, Shen XF, Cheng Y. Current status of laparoscopic total mesorectal excision. Am J Surg 2012;203:230–241.
Kuhry E, Schwenk WF, Gaupset R, et al. Long-term results of laparoscopic colorectal cancer resection. Cochrane Database Syst Rev
2008;2008:CD003432.
Lee JK, Delaney CP, Lipman JM. Current state of the art in laparoscopic
colorectal surgery for cancer: update on the multi-centric international
trials. Ann Surg Innov Res 2012;6:5.
Trastulli S, Cirocchi R, Listorti C, et al. Laparoscopic vs open resection
for rectal cancer: a meta-analysis of randomized clinical trials. Colorectal
Dis 2012;14:e277–296.
Xiong B, Ma L, Zhang C. Laparoscopic versus open total mesorectal excision for middle and low rectal cancer: a meta-analysis of results of randomized controlled trials. J Laparoendosc Adv Surg Tech A 2012;22:
674–684.
Ahmad NZ, Racheva G, Elmusharaf H. A systematic review and metaanalysis of randomized and non-randomized studies comparing laparoscopic and open abdominoperineal resection for rectal cancer. Colorectal Dis 2013;15:269–277.
Arezzo A, Passera R, Scozzari G, et al. Laparoscopy for rectal cancer reduces short-term mortality and morbidity: results of a systematic review
and meta-analysis. Surg Endosc 2013;27:1485–1502.
Jiang JB, Jiang K, Dai Y, et al. Laparoscopic versus open surgery for
mid-low rectal cancer: a systematic review and meta-analysis on shortand long-term outcomes. J Gastrointest Surg 2015;19:1497–1512.
Morneau M, Boulanger J, Charlebois P, et al. Laparoscopic versus open
surgery for the treatment of colorectal cancer: a literature review and
recommendations from the Comit
e de l’
evolution des pratiques en oncologie. Can J Surg 2013;56:297–310.
Ng SS, Lee JF, Yiu RY, et al. Long-term oncologic outcomes of laparoscopic versus open surgery for rectal cancer: a pooled analysis of 3 randomized controlled trials. Ann Surg 2014;259:139–147.
Vennix S, Pelzers L, Bouvy N, et al. Laparoscopic versus open total mesorectal excision for rectal cancer. Cochrane Database Syst Rev 2014;201
4:CD005200.
Zhang FW, Zhou ZY, Wang HL, et al. Laparoscopic versus open surgery
for rectal cancer: a systematic review and meta-analysis of randomized
controlled trials. Asian Pac J Cancer Prev 2014;15:9985–9996.
Zhao D, Li Y, Wang S, et al. Laparoscopic versus open surgery for rectal
cancer: a meta-analysis of 3-year follow-up outcomes. Int J Colorectal
Dis 2016;31:805–811.
Martınez-P
erez A, Carra MC, Brunetti F, et al. Pathologic outcomes of
laparoscopic vs open mesorectal excision for rectal cancer: a systematic
review and meta-analysis. JAMA Surg 2017;152:e165665.
Huang YM, Huang YJ, Wei PL. Outcomes of robotic versus laparoscopic surgery for mid and low rectal cancer after neoadjuvant chemoradiation therapy
and the effect of learning curve. Medicine (Baltimore) 2017;96:e8171.
Jayne D, Pigazzi A, Marshall H, et al. Effect of robotic-assisted vs conventional laparoscopic surgery on risk of conversion to open laparotomy
among patients undergoing resection for rectal cancer: the ROLARR
randomized clinical trial. JAMA 2017;318:1569–1580.

Rectal Cancer, Version 2.2022

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

Kim MJ, Park SC, Park JW, et al. Robot-assisted versus laparoscopic surgery for rectal cancer: a phase II open label prospective randomized
controlled trial. Ann Surg 2018;267:243–251.
Li X, Wang T, Yao L, et al. The safety and effectiveness of robot-assisted
versus laparoscopic TME in patients with rectal cancer: a meta-analysis
and systematic review. Medicine (Baltimore) 2017;96:e7585.
Prete FP, Pezzolla A, Prete F, et al. Robotic versus laparoscopic minimally invasive surgery for rectal cancer: a systematic review and metaanalysis of randomized controlled trials. Ann Surg 2018;267:1034–1046.
Miskovic D, Foster J, Agha A, et al. Standardization of laparoscopic total
mesorectal excision for rectal cancer: a structured international expert
consensus. Ann Surg 2015;261:716–722.
Lai LL, Fuller CD, Kachnic LA, et al. Can pelvic radiotherapy be omitted in
select patients with rectal cancer? Semin Oncol 2006;33(Suppl 11):
S70–74.
Peeters KC, van de Velde CJ, Leer JW, et al. Late side effects of shortcourse preoperative radiotherapy combined with total mesorectal
excision for rectal cancer: increased bowel dysfunction in irradiated
patients–a Dutch colorectal cancer group study. J Clin Oncol 2005;23:
6199–6206.
Rahbari NN, Elbers H, Askoxylakis V, et al. Neoadjuvant radiotherapy
for rectal cancer: meta-analysis of randomized controlled trials. Ann
Surg Oncol 2013;20:4169–4182.
Gunderson LL, Sargent DJ, Tepper JE, et al. Impact of T and N stage
and treatment on survival and relapse in adjuvant rectal cancer: a
pooled analysis. J Clin Oncol 2004;22:1785–1796.
Tepper JE, O’Connell M, Niedzwiecki D, et al. Adjuvant therapy in rectal cancer: analysis of stage, sex, and local control–ﬁnal report of intergroup 0114. J Clin Oncol 2002;20:1744–1750.
Guillem JG, Dıaz-Gonz
alez JA, Minsky BD, et al. cT3N0 rectal cancer:
potential overtreatment with preoperative chemoradiotherapy is warranted. J Clin Oncol 2008;26:368–373.
Cercek A, Goodman KA, Hajj C, et al. Neoadjuvant chemotherapy ﬁrst,
followed by chemoradiation and then surgery, in the management of locally advanced rectal cancer. J Natl Compr Canc Netw 2014;12:513–519.
Chau I, Brown G, Cunningham D, et al. Neoadjuvant capecitabine and
oxaliplatin followed by synchronous chemoradiation and total mesorectal excision in magnetic resonance imaging-deﬁned poor-risk rectal
cancer. J Clin Oncol 2006;24:668–674.
Fern
andez-Martos C, Pericay C, Aparicio J, et al. Phase II, randomized
study of concomitant chemoradiotherapy followed by surgery and adjuvant capecitabine plus oxaliplatin (CAPOX) compared with induction
CAPOX followed by concomitant chemoradiotherapy and surgery in
magnetic resonance imaging-deﬁned, locally advanced rectal cancer:
grupo cancer de recto 3 study. J Clin Oncol 2010;28:859–865.
Perez K, Safran H, Sikov W, et al. Complete neoadjuvant treatment of
rectal cancer: the Brown University Oncology Group CONTRE study.
Am J Clin Oncol 2017;40:283–287.
Mar
echal R, Vos B, Polus M, et al. Short course chemotherapy followed
by concomitant chemoradiotherapy and surgery in locally advanced
rectal cancer: a randomized multicentric phase II study. Ann Oncol
2012;23:1525–1530.
Nogu
e M, Salud A, Vicente P, et al. Addition of bevacizumab to XELOX
induction therapy plus concomitant capecitabine-based chemoradiotherapy in magnetic resonance imaging-deﬁned poor-prognosis locally advanced rectal cancer: the AVACROSS study. Oncologist 2011;16:614–620.
Fernandez-Martos C, Garcia-Albeniz X, Pericay C, et al. Chemoradiation,
surgery and adjuvant chemotherapy versus induction chemotherapy followed by chemoradiation and surgery: long-term results of the Spanish
GCR-3 phase II randomized trial. Ann Oncol 2015;26:1722–1728.
Sclafani F, Brown G, Cunningham D, et al. PAN-EX: a pooled analysis of
two trials of neoadjuvant chemotherapy followed by chemoradiotherapy
in MRI-deﬁned, locally advanced rectal cancer. Ann Oncol 2016;27:
1557–1565.
Garcia-Aguilar J, Chow OS, Smith DD, et al. Effect of adding mFOLFOX6
after neoadjuvant chemoradiation in locally advanced rectal cancer: a multicentre, phase 2 trial. Lancet Oncol 2015;16:957–966.
Bahadoer RR, Dijkstra EA, van Etten B, et al. Short-course radiotherapy
followed by chemotherapy before total mesorectal excision (TME) versus preoperative chemoradiotherapy, TME, and optional adjuvant chemotherapy in locally advanced rectal cancer (RAPIDO): a randomised,
open-label, phase 3 trial. Lancet Oncol 2021;22:29–42.
Conroy T, Bosset JF, Etienne PL, et al. Neoadjuvant chemotherapy with
FOLFIRINOX and preoperative chemoradiotherapy for patients with locally advanced rectal cancer (UNICANCER-PRODIGE 23): a multicentre,
randomised, open-label, phase 3 trial. Lancet Oncol 2021;22:702–715.

© JNCCN—Journal of the National Comprehensive Cancer Network

| Volume 20 Issue 10 | October 2022

NCCN GUIDELINES®

Rectal Cancer, Version 2.2022

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.
157.

158.

159.

160.

161.

Petrelli F, Trevisan F, Cabiddu M, et al. Total neoadjuvant therapy in
rectal cancer: a systematic review and meta-analysis of treatment outcomes. Ann Surg 2020;271:440–448.
Kasi A, Abbasi S, Handa S, et al. Total neoadjuvant therapy vs standard
therapy in locally advanced rectal cancer: a systematic review and metaanalysis. JAMA Netw Open 2020;3:e2030097.
Cercek A, Roxburgh CSD, Strombom P, et al. Adoption of total neoadjuvant therapy for locally advanced rectal cancer. JAMA Oncol 2018;4:
e180071.
Smith JJ, Chow OS, Gollub MJ, et al. Organ preservation in rectal adenocarcinoma: a phase II randomized controlled trial evaluating 3-year
disease-free survival in patients with locally advanced rectal cancer
treated with chemoradiation plus induction or consolidation chemotherapy, and total mesorectal excision or nonoperative management. BMC
Cancer 2015;15:767.
Garcia-Aguilar J, Patil S, Gollub MJ, et al. Organ preservation in patients with rectal adenocarcinoma treated with total neoadjuvant therapy. J Clin Oncol 2022;40:2546–2556.
Fokas E, Allg€
auer M, Polat B, et al. Randomized phase II trial of chemoradiotherapy plus induction or consolidation chemotherapy as total neoadjuvant therapy for locally advanced rectal cancer: CAO/ARO/AIO-12.
J Clin Oncol 2019;37:3212–3222.
Fokas E, Schlenska-Lange A, Polat B, et al. Chemoradiotherapy plus induction or consolidation chemotherapy as total neoadjuvant therapy for patients with locally advanced rectal cancer: long-term results of the CAO/
ARO/AIO-12 randomized clinical trial. JAMA Oncol 2022;8:e215445.
Zhang J, Huang M, Cai Y, et al. Neoadjuvant chemotherapy with
mFOLFOXIRI without routine use of radiotherapy for locally advanced
rectal cancer. Clin Colorectal Cancer 2019;18:238–244.
Masi G, Vivaldi C, Fornaro L, et al. Total neoadjuvant approach with
FOLFOXIRI plus bevacizumab followed by chemoradiotherapy plus bevacizumab in locally advanced rectal cancer: the TRUST trial. Eur J
Cancer 2019;110:32–41.
Sauer R, Becker H, Hohenberger W, et al. Preoperative versus postoperative chemoradiotherapy for rectal cancer. N Engl J Med 2004;351:
1731–1740.
Sauer R, Liersch T, Merkel S, et al. Preoperative versus postoperative
chemoradiotherapy for locally advanced rectal cancer: results of the
German CAO/ARO/AIO-94 randomized phase III trial after a median
follow-up of 11 years. J Clin Oncol 2012;30:1926–1933.
Wagman R, Minsky BD, Cohen AM, et al. Sphincter preservation in rectal cancer with preoperative radiation therapy and coloanal anastomosis: long term follow-up. Int J Radiat Oncol Biol Phys 1998;42:51–57.
Bujko K, Kepka L, Michalski W, et al. Does rectal cancer shrinkage induced by preoperative radio(chemo)therapy increase the likelihood of
anterior resection? A systematic review of randomised trials. Radiother
Oncol 2006;80:4–12.
Wong RK, Tandan V, De Silva S, et al. Pre-operative radiotherapy and
curative surgery for the management of localized rectal carcinoma. Cochrane Database Syst Rev 2007;2:CD002102.
G
erard JP, Conroy T, Bonnetain F, et al. Preoperative radiotherapy with
or without concurrent ﬂuorouracil and leucovorin in T3-4 rectal cancers:
results of FFCD 9203. J Clin Oncol 2006;24:4620–4625.
Bosset JF, Calais G, Mineur L, et al. Enhanced tumorocidal effect of
chemotherapy with preoperative radiotherapy for rectal cancer: preliminary results–EORTC 22921. J Clin Oncol 2005;23:5620–5627.
Bosset JF, Collette L, Calais G, et al. Chemotherapy with preoperative
radiotherapy in rectal cancer. N Engl J Med 2006;355:1114–1123.
Ceelen WP, Van Nieuwenhove Y, Fierens K. Preoperative chemoradiation versus radiation alone for stage II and III resectable rectal cancer.
Cochrane Database Syst Rev 2009;1:CD006041.
McCarthy K, Pearson K, Fulton R, et al. Pre-operative chemoradiation
for non-metastatic locally advanced rectal cancer. Cochrane Database
Syst Rev 2012;12:CD008368.
De Caluw
e L, Van Nieuwenhove Y, Ceelen WP. Preoperative chemoradiation versus radiation alone for stage II and III resectable rectal cancer.
Cochrane Database Syst Rev 2013;2:CD006041.
Smalley SR, Benedetti JK, Williamson SK, et al. Phase III trial of ﬂuorouracil-based chemotherapy regimens plus radiotherapy in postoperative
adjuvant rectal cancer: GI INT 0144. J Clin Oncol 2006;24:3542–3547.
O’Connell MJ, Martenson JA, Wieand HS, et al. Improving adjuvant therapy for rectal cancer by combining protracted-infusion ﬂuorouracil with
radiation therapy after curative surgery. N Engl J Med 1994;331:502–507.

JNCCN.org

| Volume 20 Issue 10 | October 2022

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.
172.

173.

174.

175.

176.

177.

178.

179.

180.

Hofheinz RD, Wenz F, Post S, et al. Chemoradiotherapy with capecitabine
versus ﬂuorouracil for locally advanced rectal cancer: a randomised, multicentre, non-inferiority, phase 3 trial. Lancet Oncol 2012;13:579–588.
O’Connell MJ, Colangelo LH, Beart RW, et al. Capecitabine and oxaliplatin in the preoperative multimodality treatment of rectal cancer: surgical end points from National Surgical Adjuvant Breast and Bowel
Project trial R-04. J Clin Oncol 2014;32:1927–1934.
Allegra CJ, Yothers G, O’Connell MJ, et al. Neoadjuvant 5-FU or capecitabine plus radiation with or without oxaliplatin in rectal cancer patients:
a phase III randomized clinical trial. J Natl Cancer Inst 2015;107:djv248.
Aschele C, Cionini L, Lonardi S, et al. Primary tumor response to preoperative chemoradiation with or without oxaliplatin in locally advanced
rectal cancer: pathologic results of the STAR-01 randomized phase III
trial. J Clin Oncol 2011;29:2773–2780.
G
erard JP, Azria D, Gourgou-Bourgade S, et al. Clinical outcome of the
ACCORD 12/0405 PRODIGE 2 randomized trial in rectal cancer. J Clin
Oncol 2012;30:4558–4565.
Azria D, Doyen J, Jarlier M, et al. Late toxicities and clinical outcome at
5 years of the ACCORD 12/0405-PRODIGE 02 trial comparing two neoadjuvant chemoradiotherapy regimens for intermediate-risk rectal cancer. Ann Oncol 2017;28:2436–2442.
Schmoll HJ, Stein A, Van Cutsem E, et al. Pre- and postoperative capecitabine without or with oxaliplatin in locally advanced rectal cancer:
PETACC 6 trial by EORTC GITCG and ROG, AIO, AGITG, BGDO, and
FFCD. J Clin Oncol 2021;39:17–29.
R€
odel C, Graeven U, Fietkau R, et al. Oxaliplatin added to ﬂuorouracilbased preoperative chemoradiotherapy and postoperative chemotherapy of locally advanced rectal cancer (the German CAO/ARO/AIO-04
study): ﬁnal results of the multicentre, open-label, randomised, phase 3
trial. Lancet Oncol 2015;16:979–989.
R€
odel C, Liersch T, Becker H, et al. Preoperative chemoradiotherapy
and postoperative chemotherapy with ﬂuorouracil and oxaliplatin versus
ﬂuorouracil alone in locally advanced rectal cancer: initial results of the
German CAO/ARO/AIO-04 randomised phase 3 trial. Lancet Oncol
2012;13:679–687.
Glynne-Jones R. Rectal cancer–the times they are a-changing. Lancet
Oncol 2012;13:651–653.
Deng Y, Chi P, Lan P, et al. Modiﬁed FOLFOX6 with or without radiation versus ﬂuorouracil and leucovorin with radiation in neoadjuvant
treatment of locally advanced rectal cancer: initial results of the Chinese
FOWARC multicenter, open-label, randomized three-arm phase III trial.
J Clin Oncol 2016;34:3300–3307.
Deng Y, Chi P, Lan P, et al. Neoadjuvant modiﬁed FOLFOX6 with or
without radiation versus ﬂuorouracil plus radiation for locally advanced
rectal cancer: ﬁnal results of the Chinese FOWARC trial. J Clin Oncol
2019;37:3223–3233.
Feng YR, Zhu Y, Liu LY, et al. Interim analysis of postoperative chemoradiotherapy with capecitabine and oxaliplatin versus capecitabine alone
for pathological stage II and III rectal cancer: a randomized multicenter
phase III trial. Oncotarget 2016;7:25576–25584.
Dewdney A, Cunningham D, Tabernero J, et al. Multicenter randomized
phase II clinical trial comparing neoadjuvant oxaliplatin, capecitabine,
and preoperative radiotherapy with or without cetuximab followed
by total mesorectal excision in patients with high-risk rectal cancer
(EXPERT-C). J Clin Oncol 2012;30:1620–1627.
€
Eisterer W, De Vries A, Ofner
D, et al. Preoperative treatment with capecitabine, cetuximab and radiotherapy for primary locally advanced
rectal cancer–a phase II clinical trial. Anticancer Res 2014;34:6767–6773.
Kripp M, Horisberger K, Mai S, et al. Does the addition of cetuximab to
radiochemotherapy improve outcome of patients with locally advanced
rectal cancer? Long-term results from phase II trials. Gastroenterol Res
Pract 2015;2015:273489.
Helbling D, Bodoky G, Gautschi O, et al. Neoadjuvant chemoradiotherapy with or without panitumumab in patients with wild-type KRAS, locally advanced rectal cancer (LARC): a randomized, multicenter, phase II
trial SAKK 41/07. Ann Oncol 2013;24:718–725.
Pinto C, Di Bisceglie M, Di Fabio F, et al. Phase II study of preoperative
treatment with external radiotherapy plus panitumumab in low-risk, locally
advanced rectal cancer (RaP Study/STAR-03). Oncologist 2018;23:912–918.
Landry JC, Feng Y, Prabhu RS, et al. Phase II trial of preoperative radiation with concurrent capecitabine, oxaliplatin, and bevacizumab followed by surgery and postoperative 5-ﬂuorouracil, leucovorin,
oxaliplatin (FOLFOX), and bevacizumab in patients with locally advanced rectal cancer: 5-year clinical outcomes ECOG-ACRIN Cancer Research Group E3204. Oncologist 2015;20:615–616.

1163

NCCN GUIDELINES®

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

1164

Borg C, Mantion G, Boudgh
ene F, et al. Efﬁcacy and safety of two neoadjuvant strategies with bevacizumab in MRI-deﬁned locally advanced
T3 resectable rectal cancer: ﬁnal results of a randomized, noncomparative phase 2 INOVA study. Clin Colorectal Cancer 2019;18:200–208.e1.
Maeda K, Shibutani M, Otani H, et al. Neoadjuvant radiotherapy with capecitabine plus bevacizumab for locally advanced lower rectal cancer: results
of a single-institute phase II study. Anticancer Res 2018;38:4193–4197.
Spigel DR, Bendell JC, McCleod M, et al. Phase II study of bevacizumab
and chemoradiation in the preoperative or adjuvant treatment of patients
with stage II/III rectal cancer. Clin Colorectal Cancer 2012;11:45–52.
Fern
andez-Martos C, Pericay C, Losa F, et al. Effect of aﬂibercept plus
modiﬁed FOLFOX6 induction chemotherapy before standard chemoradiotherapy and surgery in patients with high-risk rectal adenocarcinoma:
the GEMCAD 1402 randomized clinical trial. JAMA Oncol 2019;5:
1566–1573.
Bendell JC, Thompson D, Hemphill BM, et al. A phase 2 study of 5-ﬂuorouracil (5-FU), ziv-aﬂibercept, and radiation for the preoperative and
adjuvant treatment of patients with stage II/III rectal cancer. Cancer
Invest 2017;35:535–540.
Schrag D, Weiser MR, Goodman KA, et al. Neoadjuvant chemotherapy
without routine use of radiation therapy for patients with locally advanced rectal cancer: a pilot trial. J Clin Oncol 2014;32:513–518.
Hasegawa S, Goto S, Matsumoto T, et al. A multicenter phase 2 study
on the feasibility and efﬁcacy of neoadjuvant chemotherapy without radiotherapy for locally advanced rectal cancer. Ann Surg Oncol 2017;24:
3587–3595.
Jalil O, Claydon L, Arulampalam T. Review of neoadjuvant chemotherapy alone in locally advanced rectal cancer. J Gastrointest Cancer 2015;
46:219–236.
Cercek A, Lumish M, Sinopoli J, et al. PD-1 blockade in mismatch
repair-deﬁcient, locally advanced rectal cancer. N Engl J Med 2022;
386:2363–2376.
Gay HA, Barthold HJ, O’Meara E, et al. Pelvic normal tissue contouring
guidelines for radiation therapy: a Radiation Therapy Oncology Group
consensus panel atlas. Int J Radiat Oncol Biol Phys 2012;83:e353–362.
Bae BK, Kang MK, Kim JC, et al. Simultaneous integrated boost intensity-modulated radiotherapy versus 3-dimensional conformal radiotherapy in preoperative concurrent chemoradiotherapy for locally advanced
rectal cancer. Radiat Oncol J 2017;35:208–216.
Francois Y, Nemoz CJ, Baulieux J, et al. Inﬂuence of the interval between preoperative radiation therapy and surgery on downstaging and
on the rate of sphincter-sparing surgery for rectal cancer: the Lyon R9001 randomized trial. J Clin Oncol 1999;17:2396.
Habr-Gama A, Perez RO, Proscurshim I, et al. Interval between surgery
and neoadjuvant chemoradiation therapy for distal rectal cancer: does
delayed surgery have an impact on outcome? Int J Radiat Oncol Biol
Phys 2008;71:1181–1188.
Moore HG, Gittleman AE, Minsky BD, et al. Rate of pathologic complete response with increased interval between preoperative combined
modality therapy and rectal cancer resection. Dis Colon Rectum 2004;
47:279–286.
Petrelli F, Sgroi G, Sarti E, et al. Increasing the interval between neoadjuvant chemoradiotherapy and surgery in rectal cancer: a meta-analysis
of published studies. Ann Surg 2016;263:458–464.
Sloothaak DA, Geijsen DE, van Leersum NJ, et al. Optimal time interval
between neoadjuvant chemoradiotherapy and surgery for rectal cancer.
Br J Surg 2013;100:933–939.
Tulchinsky H, Shmueli E, Figer A, et al. An interval .7 weeks between
neoadjuvant therapy and surgery improves pathologic complete response and disease-free survival in patients with locally advanced rectal
cancer. Ann Surg Oncol 2008;15:2661–2667.
Probst CP, Becerra AZ, Aquina CT, et al. Extended intervals after neoadjuvant therapy in locally advanced rectal cancer: the key to improved
tumor response and potential organ preservation. J Am Coll Surg 2015;
221:430–440.
Huntington CR, Boselli D, Symanowski J, et al. Optimal timing of surgical resection after radiation in locally advanced rectal adenocarcinoma:
an analysis of the National Cancer Database. Ann Surg Oncol 2016;23:
877–887.
Sun Z, Adam MA, Kim J, et al. Optimal timing to surgery after neoadjuvant chemoradiotherapy for locally advanced rectal cancer. J Am Coll
Surg 2016;222:367–374.
Gambacorta MA, Masciocchi C, Chiloiro G, et al. Timing to achieve the
highest rate of pCR after preoperative radiochemotherapy in rectal cancer: a pooled analysis of 3085 patients from 7 randomized trials. Radiother Oncol 2021;154:154–160.

Rectal Cancer, Version 2.2022

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

Lefevre JH, Mineur L, Kotti S, et al. Effect of interval (7 or 11 weeks) between neoadjuvant radiochemotherapy and surgery on complete pathologic response in rectal cancer: a multicenter, randomized, controlled
trial (GRECCAR-6). J Clin Oncol 2016;34:3773–3780.
Lef
evre JH, Mineur L, Cachanado M, et al. Does a longer waiting period
after neoadjuvant radio-chemotherapy improve the oncological prognosis of rectal cancer?: three years’ follow-up results of the Greccar-6 randomized multicenter trial. Ann Surg 2019;270:747–754.
Cedermark B, Dahlberg M, Glimelius B, et al. Improved survival with
preoperative radiotherapy in resectable rectal cancer. N Engl J Med
1997;336:980–987.
Birgisson H, Påhlman L, Gunnarsson U, et al. Adverse effects of preoperative radiation therapy for rectal cancer: long-term follow-up of the
Swedish Rectal Cancer Trial. J Clin Oncol 2005;23:8697–8705.
Kapiteijn E, Marijnen CA, Nagtegaal ID, et al. Preoperative radiotherapy
combined with total mesorectal excision for resectable rectal cancer.
N Engl J Med 2001;345:638–646.
Peeters KC, Marijnen CA, Nagtegaal ID, et al. The TME trial after a median follow-up of 6 years: increased local control but no survival beneﬁt
in irradiated patients with resectable rectal carcinoma. Ann Surg 2007;
246:693–701.
Siegel R, Burock S, Wernecke KD, et al. Preoperative short-course radiotherapy versus combined radiochemotherapy in locally advanced rectal
cancer: a multi-centre prospectively randomised study of the Berlin
Cancer Society. BMC Cancer 2009;9:50.
Sebag-Monteﬁore D, Stephens RJ, Steele R, et al. Preoperative radiotherapy versus selective postoperative chemoradiotherapy in patients
with rectal cancer (MRC CR07 and NCIC-CTG C016): a multicentre,
randomised trial. Lancet 2009;373:811–820.
Stephens RJ, Thompson LC, Quirke P, et al. Impact of short-course preoperative radiotherapy for rectal cancer on patients’ quality of life: data
from the Medical Research Council CR07/National Cancer Institute of
Canada Clinical Trials Group C016 randomized clinical trial. J Clin Oncol
2010;28:4233–4239.
van Gijn W, Marijnen CA, Nagtegaal ID, et al. Preoperative radiotherapy
combined with total mesorectal excision for resectable rectal cancer:
12-year follow-up of the multicentre, randomised controlled TME trial.
Lancet Oncol 2011;12:575–582.
Bujko K, Nowacki MP, Nasierowska-Guttmejer A, et al. Long-term results of a randomized trial comparing preoperative short-course radiotherapy with preoperative conventionally fractionated chemoradiation
for rectal cancer. Br J Surg 2006;93:1215–1223.
Ngan SY, Burmeister B, Fisher RJ, et al. Randomized trial of short-course
radiotherapy versus long-course chemoradiation comparing rates of local recurrence in patients with T3 rectal cancer: Trans-Tasman Radiation
Oncology Group trial 01.04. J Clin Oncol 2012;30:3827–3833.
Ansari N, Solomon MJ, Fisher RJ, et al. Acute adverse events and postoperative complications in a randomized trial of preoperative shortcourse radiotherapy versus long-course chemoradiotherapy for T3 adenocarcinoma of the rectum: Trans-Tasman Radiation Oncology Group
trial (TROG 01.04). Ann Surg 2017;265:882–888.
McLachlan SA, Fisher RJ, Zalcberg J, et al. The impact on health-related
quality of life in the ﬁrst 12 months: a randomised comparison of preoperative short-course radiation versus long-course chemoradiation for T3
rectal cancer (Trans-Tasman Radiation Oncology Group trial 01.04). Eur
J Cancer 2016;55:15–26.
Latkauskas T, Pauzas H, Gineikiene I, et al. Initial results of a randomized
controlled trial comparing clinical and pathological downstaging of rectal
cancer after preoperative short-course radiotherapy or long-term chemoradiotherapy, both with delayed surgery. Colorectal Dis 2012;14:294–298.
Latkauskas T, Pauzas H, Kairevice L, et al. Preoperative conventional
chemoradiotherapy versus short-course radiotherapy with delayed surgery for rectal cancer: results of a randomized controlled trial. BMC
Cancer 2016;16:927.
Bujko K, Wyrwicz L, Rutkowski A, et al. Long-course oxaliplatin-based
preoperative chemoradiation versus 5 3 5 Gy and consolidation chemotherapy for cT4 or ﬁxed cT3 rectal cancer: results of a randomized
phase III study. Ann Oncol 2016;27:834–842.
Ciseł B, Pietrzak L, Michalski W, et al. Long-course preoperative chemoradiation versus 5 3 5 Gy and consolidation chemotherapy for clinical
T4 and ﬁxed clinical T3 rectal cancer: long-term results of the randomized Polish II study. Ann Oncol 2019;30:1298–1303.
van der Valk MJM, Marijnen CAM, van Etten B, et al. Compliance and
tolerability of short-course radiotherapy followed by preoperative chemotherapy and surgery for high-risk rectal cancer - results of the international randomized RAPIDO-trial. Radiother Oncol 2020;147:75–83.

© JNCCN—Journal of the National Comprehensive Cancer Network

| Volume 20 Issue 10 | October 2022

NCCN GUIDELINES®

Rectal Cancer, Version 2.2022

221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

Dijkstra EA, Hospers GAP, Kranenbarg EM, et al. Quality of life and late
toxicity after short-course radiotherapy followed by chemotherapy or
chemoradiotherapy for locally advanced rectal cancer - the RAPIDO
trial. Radiother Oncol 2022;171:69–76.
Erlandsson J, Fuentes S, Radu C, et al. Radiotherapy regimens for rectal
cancer: long-term outcomes and health-related quality of life in the
Stockholm III trial. BJS Open 2021;5:zrab137.
Erlandsson J, Holm T, Pettersson D, et al. Optimal fractionation of preoperative radiotherapy and timing to surgery for rectal cancer (Stockholm III): a multicentre, randomised, non-blinded, phase 3, noninferiority trial. Lancet Oncol 2017;18:336–346.
Jin J, Tang Y, Hu C, et al. Multicenter, randomized, phase III trial of
short-term radiotherapy plus chemotherapy versus long-term chemoradiotherapy in locally advanced rectal cancer (STELLAR). J Clin Oncol
2022;40:1681–1692.
Bujko K, Partycki M, Pietrzak L. Neoadjuvant radiotherapy (5 3 5 Gy):
immediate versus delayed surgery. Recent Results Cancer Res 2014;
203:171–187.
Collette L, Bosset JF, den Dulk M, et al. Patients with curative resection
of cT3-4 rectal cancer after preoperative radiotherapy or radiochemotherapy: does anybody beneﬁt from adjuvant ﬂuorouracil-based chemotherapy? A trial of the European Organisation for Research and
Treatment of Cancer Radiation Oncology Group. J Clin Oncol 2007;25:
4379–4386.
Das P, Skibber JM, Rodriguez-Bigas MA, et al. Clinical and pathologic
predictors of locoregional recurrence, distant metastasis, and overall
survival in patients treated with chemoradiation and mesorectal excision
for rectal cancer. Am J Clin Oncol 2006;29:219–224.
Das P, Skibber JM, Rodriguez-Bigas MA, et al. Predictors of tumor response and downstaging in patients who receive preoperative chemoradiation for rectal cancer. Cancer 2007;109:1750–1755.
Fietkau R, Barten M, Klautke G, et al. Postoperative chemotherapy may
not be necessary for patients with ypN0-category after neoadjuvant chemoradiotherapy of rectal cancer. Dis Colon Rectum 2006;49:1284–1292.
Park IJ, You YN, Agarwal A, et al. Neoadjuvant treatment response as
an early response indicator for patients with rectal cancer. J Clin Oncol
2012;30:1770–1776.
Silberfein EJ, Kattepogu KM, Hu CY, et al. Long-term survival and recurrence outcomes following surgery for distal rectal cancer. Ann Surg Oncol 2010;17:2863–2869.
Smith KD, Tan D, Das P, et al. Clinical signiﬁcance of acellular mucin in
rectal adenocarcinoma patients with a pathologic complete response to
preoperative chemoradiation. Ann Surg 2010;251:261–264.
Patel UB, Taylor F, Blomqvist L, et al. Magnetic resonance imaging-detected tumor response for locally advanced rectal cancer predicts survival
outcomes: MERCURY experience. J Clin Oncol 2011;29:3753–3760.
Fokas E, Liersch T, Fietkau R, et al. Tumor regression grading after preoperative chemoradiotherapy for locally advanced rectal carcinoma revisited: updated results of the CAO/ARO/AIO-94 trial. J Clin Oncol
2014;32:1554–1562.
Fokas E, Str€
obel P, Fietkau R, et al. Tumor regression grading after preoperative chemoradiotherapy as a prognostic factor and individual-level
surrogate for disease-free survival in rectal cancer. J Natl Cancer Inst
2017;109:djx095.
Karagkounis G, Thai L, Mace AG, et al. Prognostic implications of pathological response to neoadjuvant chemoradiation in pathologic stage III
rectal cancer. Ann Surg 2019;269:1117–1123.
Janjan NA, Crane C, Feig BW, et al. Improved overall survival among
responders to preoperative chemoradiation for locally advanced rectal
cancer. Am J Clin Oncol 2001;24:107–112.
Habr-Gama A, Perez RO, Nadalin W, et al. Operative versus nonoperative
treatment for stage 0 distal rectal cancer following chemoradiation therapy: long-term results. Ann Surg 2004;240:711–717; discussion 717–718.
Glynne-Jones R, Wallace M, Livingstone JI, et al. Complete clinical response after preoperative chemoradiation in rectal cancer: is a “wait and
see” policy justiﬁed? Dis Colon Rectum 2008;51:10–19; discussion 19–20.
Maas M, Beets-Tan RG, Lambregts DM, et al. Wait-and-see policy for
clinical complete responders after chemoradiation for rectal cancer. J
Clin Oncol 2011;29:4633–4640.
Appelt AL, Pløen J, Harling H, et al. High-dose chemoradiotherapy and
watchful waiting for distal rectal cancer: a prospective observational
study. Lancet Oncol 2015;16:919–927.
Habr-Gama A, Gama-Rodrigues J, S~
ao Juli~
ao GP, et al. Local recurrence
after complete clinical response and watch and wait in rectal cancer

JNCCN.org

| Volume 20 Issue 10 | October 2022

243.

244.

245.

246.

247.

248.

249.

250.

251.

252.

253.

254.
255.

256.

257.

258.

259.

260.

261.

after neoadjuvant chemoradiation: impact of salvage therapy on local
disease control. Int J Radiat Oncol Biol Phys 2014;88:822–828.
Li J, Liu H, Yin J, et al. Wait-and-see or radical surgery for rectal cancer
patients with a clinical complete response after neoadjuvant chemoradiotherapy: a cohort study. Oncotarget 2015;6:42354–42361.
Smith JJ, Strombom P, Chow OS, et al. Assessment of a watch-and-wait
strategy for rectal cancer in patients with a complete response after
neoadjuvant therapy. JAMA Oncol 2019;5:e185896.
Dossa F, Chesney TR, Acuna SA, et al. A watch-and-wait approach for
locally advanced rectal cancer after a clinical complete response following neoadjuvant chemoradiation: a systematic review and meta-analysis.
Lancet Gastroenterol Hepatol 2017;2:501–513.
Sammour T, Price BA, Krause KJ, et al. Nonoperative management or
‘watch and wait’ for rectal cancer with complete clinical response after
neoadjuvant chemoradiotherapy: a critical appraisal. Ann Surg Oncol
2017;24:1904–1915.
Kong JC, Guerra GR, Warrier SK, et al. Outcome and salvage surgery
following “watch and wait” for rectal cancer after neoadjuvant therapy:
a systematic review. Dis Colon Rectum 2017;60:335–345.
van der Valk MJM, Hilling DE, Bastiaannet E, et al. Long-term outcomes
of clinical complete responders after neoadjuvant treatment for rectal
cancer in the International Watch & Wait Database (IWWD): an international multicentre registry study. Lancet 2018;391:2537–2545.
Fernandez LM, S~
ao Juli~
ao GP, Figueiredo NL, et al. Conditional recurrence-free survival of clinical complete responders managed by watch
and wait after neoadjuvant chemoradiotherapy for rectal cancer in the
International Watch & Wait Database: a retrospective, international,
multicentre registry study. Lancet Oncol 2021;22:43–50.
Glynne-Jones R, Hughes R. Critical appraisal of the ‘wait and see’ approach in rectal cancer for clinical complete responders after chemoradiation. Br J Surg 2012;99:897–909.
Nahas SC, Rizkallah Nahas CS, Sparapan Marques CF, et al. Pathologic
complete response in rectal cancer: can we detect it? Lessons learned
from a proposed randomized trial of watch-and-wait treatment of rectal
cancer. Dis Colon Rectum 2016;59:255–263.
Tranchart H, Lef
evre JH, Svrcek M, et al. What is the incidence of metastatic lymph node involvement after signiﬁcant pathologic response of
primary tumor following neoadjuvant treatment for locally advanced
rectal cancer? Ann Surg Oncol 2013;20:1551–1559.
Renehan AG, Malcomson L, Emsley R, et al. Watch-and-wait approach
versus surgical resection after chemoradiotherapy for patients with rectal cancer (the OnCoRe project): a propensity-score matched cohort
analysis. Lancet Oncol 2016;17:174–183.
Ellis CT, Samuel CA, Stitzenberg KB. National trends in nonoperative
management of rectal adenocarcinoma. J Clin Oncol 2016;34:1644–1651.
Bujko K, Glimelius B, Valentini V, et al. Postoperative chemotherapy in
patients with rectal cancer receiving preoperative radio(chemo)therapy:
a meta-analysis of randomized trials comparing surgery 6 a ﬂuoropyrimidine and surgery 1 a ﬂuoropyrimidine 6 oxaliplatin. Eur J Surg
Oncol 2015;41:713–723.
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;92:388–396.
Bosset JF, Calais G, Mineur L, et al. Fluorouracil-based adjuvant chemotherapy after preoperative chemoradiotherapy in rectal cancer: long-term results
of the EORTC 22921 randomised study. Lancet Oncol 2014;15:184–190.
Sainato A, Cernusco Luna Nunzia V, Valentini V, et al. No beneﬁt of adjuvant ﬂuorouracil leucovorin chemotherapy after neoadjuvant chemoradiotherapy in locally advanced cancer of the rectum (LARC): long term results
of a randomized trial (I-CNR-RT). Radiother Oncol 2014;113:223–229.
Breugom AJ, van Gijn W, Muller EW, et al. Adjuvant chemotherapy for
rectal cancer patients treated with preoperative (chemo)radiotherapy
and total mesorectal excision: a Dutch Colorectal Cancer Group
(DCCG) randomized phase III trial. Ann Oncol 2015;26:696–701.
Benson AB, Catalan P, Meropol NJ, et al. ECOG E3201: Intergroup randomized phase III study of postoperative irinotecan, 5- ﬂuorouracil (FU), leucovorin (LV) (FOLFIRI) vs oxaliplatin, FU/LV (FOLFOX) vs FU/LV for patients
(pts) with stage II/III rectal cancer receiving either pre or postoperative radiation (RT)/FU [abstract]. J Clin Oncol 2006;24(Suppl):Abstract 3526.
Hong YS, Nam BH, Kim KP, et al. Oxaliplatin, ﬂuorouracil, and leucovorin versus ﬂuorouracil and leucovorin as adjuvant chemotherapy for
locally advanced rectal cancer after preoperative chemoradiotherapy
(ADORE): an open-label, multicentre, phase 2, randomised controlled
trial. Lancet Oncol 2014;15:1245–1253.

1165

NCCN GUIDELINES®

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

1166

Hong YS, Kim SY, Lee JS, et al. Oxaliplatin-based adjuvant chemotherapy
for rectal cancer after preoperative chemoradiotherapy (ADORE): long-term
results of a randomized controlled trial. J Clin Oncol 2019;37:3111–3123.
Garcıa-Alb
eniz X, Gallego R, Hofheinz RD, et al. Adjuvant therapy sparing in rectal cancer achieving complete response after chemoradiation.
World J Gastroenterol 2014;20:15820–15829.
Breugom AJ, Swets M, Bosset JF, et al. Adjuvant chemotherapy after
preoperative (chemo)radiotherapy and surgery for patients with rectal
cancer: a systematic review and meta-analysis of individual patient data.
Lancet Oncol 2015;16:200–207.
Petersen SH, Harling H, Kirkeby LT, et al. Postoperative adjuvant chemotherapy in rectal cancer operated for cure. Cochrane Database Syst
Rev 2012;2012:CD004078.
Petrelli F, Coinu A, Lonati V, et al. A systematic review and metaanalysis of adjuvant chemotherapy after neoadjuvant treatment and
surgery for rectal cancer. Int J Colorectal Dis 2015;30:447–457.
Carvalho C, Glynne-Jones R. Challenges behind proving efﬁcacy of
adjuvant chemotherapy after preoperative chemoradiation for rectal
cancer. Lancet Oncol 2017;18:e354–363.
Loree JM, Kennecke HF, Lee-Ying RM, et al. Impact of postoperative
adjuvant chemotherapy following long-course chemoradiotherapy in
stage II rectal cancer. Am J Clin Oncol 2018;41:643–648.
Hu X, Li YQ, Li QG, et al. Adjuvant chemotherapy seemed not to have
survival beneﬁt in rectal cancer patients with ypTis-2N0 after preoperative radiotherapy and surgery from a population-based propensity score
analysis. Oncologist 2019;24:803–811.
Garlipp B, Ptok H, Benedix F, et al. Adjuvant treatment for resected rectal cancer: impact of standard and intensiﬁed postoperative chemotherapy on disease-free survival in patients undergoing preoperative
chemoradiation-a propensity score-matched analysis of an observational
database. Langenbecks Arch Surg 2016;401:1179–1190.
Polanco PM, Mokdad AA, Zhu H, et al. Association of adjuvant chemotherapy with overall survival in patients with rectal cancer and pathologic complete response following neoadjuvant chemotherapy and
resection. JAMA Oncol 2018;4:938–943.
Shahab D, Gabriel E, Attwood K, et al. Adjuvant chemotherapy is associated with improved overall survival in locally advanced rectal cancer
after achievement of a pathologic complete response to chemoradiation. Clin Colorectal Cancer 2017;16:300–307.
Margalit O, Mamtani R, Kopetz S, et al. Reﬁning the use of adjuvant
oxaliplatin in clinical stage II or III rectal adenocarcinoma. Oncologist
2019;24:e671–676.
Chakravarthy AB, Zhao F, Meropol NJ, et al. Intergroup randomized
phase III study of postoperative oxaliplatin, 5-ﬂuorouracil, and leucovorin versus oxaliplatin, 5-ﬂuorouracil, leucovorin, and bevacizumab for

Rectal Cancer, Version 2.2022

275.

276.

277.
278.

279.

280.

281.

282.
283.

284.

285.

286.

287.
288.

patients with stage II or III rectal cancer receiving preoperative chemoradiation: a trial of the ECOG-ACRIN Research Group (E5204). Oncologist
2020;25:e798–807.
Biagi JJ, Raphael MJ, Mackillop WJ, et al. Association between time to
initiation of adjuvant chemotherapy and survival in colorectal cancer: a
systematic review and meta-analysis. JAMA 2011;305:2335–2342.
Des Guetz G, Nicolas P, Perret GY, et al. Does delaying adjuvant chemotherapy after curative surgery for colorectal cancer impair survival?
A meta-analysis. Eur J Cancer 2010;46:1049–1055.
Fakih M. Treating rectal cancer: key issues reconsidered. Oncology
(Williston Park) 2008;22:1444–1446.
Minsky BD, Guillem JG. Multidisciplinary management of resectable
rectal cancer. New developments and controversies. Oncology
(Williston Park) 2008;22:1430–1437.
Andr
e T, Boni C, Mounedji-Boudiaf L, et al. Oxaliplatin, ﬂuorouracil,
and leucovorin as adjuvant treatment for colon cancer. N Engl J Med
2004;350:2343–2351.
Borstlap WA, Coeymans TJ, Tanis PJ, et al. Meta-analysis of oncological
outcomes after local excision of pT1-2 rectal cancer requiring adjuvant
(chemo)radiotherapy or completion surgery. Br J Surg 2016;103:
1105–1116.
Garcia-Aguilar J, Mellgren A, Sirivongs P, et al. Local excision of rectal
cancer without adjuvant therapy: a word of caution. Ann Surg 2000;231:
345–351.
Sengupta S, Tjandra JJ. Local excision of rectal cancer: what is the evidence? Dis Colon Rectum 2001;44:1345–1361.
Willett CG, Badizadegan K, Ancukiewicz M, et al. Prognostic factors in
stage T3N0 rectal cancer: do all patients require postoperative pelvic irradiation and chemotherapy? Dis Colon Rectum 1999;42:167–173.
Alberda WJ, Verhoef C, Nuyttens JJ, et al. Intraoperative radiation
therapy reduces local recurrence rates in patients with microscopically
involved circumferential resection margins after resection of locally
advanced rectal cancer. Int J Radiat Oncol Biol Phys 2014;88:
1032–1040.
Hahnloser D, Haddock MG, Nelson H. Intraoperative radiotherapy in
the multimodality approach to colorectal cancer. Surg Oncol Clin N Am
2003;12:993–1013; ix.
Hyngstrom JR, Tzeng CW, Beddar S, et al. Intraoperative radiation therapy for locally advanced primary and recurrent colorectal cancer: tenyear institutional experience. J Surg Oncol 2014;109:652–658.
Valentini V, Balducci M, Tortoreto F, et al. Intraoperative radiotherapy:
current thinking. Eur J Surg Oncol 2002;28:180–185.
Willett CG, Czito BG, Tyler DS. Intraoperative radiation therapy. J Clin
Oncol 2007;25:971–977.

© JNCCN—Journal of the National Comprehensive Cancer Network

| Volume 20 Issue 10 | October 2022

NCCN GUIDELINES®

Rectal Cancer, Version 2.2022

Individual Disclosures for the NCCN Rectal Cancer Panel
Panel Member

Clinical Research Support/Data Safety
Monitoring Board

Scientific Advisory Boards, Consultant, or
Expert Witness

Promotional Advisory Boards,
Consultant, or Speakers Bureau

Mahmoud M. Al-Hawary, MD

None

None

None

Nilofer Azad, MD

Agios, Inc.; Array; Atlas; Bayer HealthCare; Bristol-Myers Squibb Company;
Celgene Corporation; Daiichi- Sankyo Co.; Debio; Eli Lilly and Company; EMD
Serono; Incyte Corporation; Merck & Co., Inc.; Taiho Pharmaceuticals Co., Ltd.

AstraZeneca Pharmaceuticals LP; GlaxoSmithKline; None
Incyte Corporation; Mirati; QED

Medical oncology

Al B. Benson, III, MD

Amgen Inc.; Astellas Pharma US, Inc.; Boston Scientiﬁc Corporation; Bristol-Myers
Squibb Company; Hutchmed; ITM Solucin GmbH; Merck Sharpe & Dohme;
Mirati; Mirati Therapeutics, Inc.; St. Pharm; Syncore; Taiho Pharmaceuticals Co.,
Ltd.; Tyme; Xencor

Therabionic; Apexigen; Artemida; BioScend; BristolMyers Squibb Company; Grail; HalioDx; Janssen
Oncology; Merck Sharpe & Dohme; Natera; Pﬁzer
Inc./Hospira Inc.; TUKYSA; Xencor

Medical oncology

Yi-Jen Chen, MD, PhD

None

None

None

Radiotherapy/Radiation oncology

Kristen K. Ciombor, MD

Array; Bristol-Myers Squibb Company; Calithera; Daiichi- Sankyo Co.; Genentech,
Inc.; Incyte Corporation; Merck & Co., Inc.; Nucana; Pﬁzer Inc.

Lilly/Loxo; Merck & Co., Inc.; Personalis; Pﬁzer
Inc.; Replimune; Seattle Genetics, Inc.

None

Medical oncology

Stacey Cohen, MD

None

Bayer HealthCare; Delcath; Expert Connect;
Guidepoint; Helsell Fettermann; Isofol; Istari
Oncology; Pﬁzer Inc.; Robins Kaplan; Taiho
Pharmaceuticals Co., Ltd.

None

Medical oncology

Harry S. Cooper, MD

None

None

None

Pathology

Dustin Deming, MD

Aadi Biosciences; Arcus; Bristol-Myers Squibb Company; Curegenix; Eli Lilly and
Company; EMD Serono; Genentech, Inc.; Ipsen; Merck & Co., Inc.; Natera; Pﬁzer
Inc.; Promega; Revolution Medicine; Seattle Genetics, Inc.; STRATA Oncology

Bayer HealthCare; Eli Lilly and Company; Pﬁzer
Inc.; Promega; Seattle Genetics, Inc.

None

Medical oncology

Ignacio Garrido-Laguna, MD, PhD

Amgen Inc.; Genentech, Inc.; GlaxoSmithKline; Halozyme, Inc.; MedImmune Inc.;
Navire; Novartis Pharmaceuticals Corporation; Pﬁzer Inc.; Seattle Genetics, Inc.; SOTIO,
LLC; Tolero; Trishula; Yingli

Cancer Study Group; Jazz Pharmaceuticals Inc.;
Kanaph Therapeutics; OncXerna

None

Medical oncology

Jean L. Grem, MD

Processa Pharmaceuticals

None

None

Medical oncology

Andrew Gunn, MD

Boston Scientiﬁc Corporation; Penumbra, Inc; Varian Medical Systems, Inc.

BTG; Varian Medical Systems, Inc.

None

Diagnostic/Interventional radiology

J. Randolph Hecht, MD

A2; Amgen Inc.; Astellas Pharma US, Inc.; Bold; Merck & Co., Inc.; TESARO, Inc.;
Tizona

Actym; Astellas Pharma US, Inc.; Exelixis Inc.;
Gilead Sciences, Inc.; Lutris; Mirati; Notch; Rafael

None

Medical oncology

Sarah Hoffe, MD

Galera, second trial, GRECO-2, pending activation; Varian Medical Systems, Inc.;
ViewRay

Beyond the White Coat; Galera; University of
South Florida; Vit Inc

MyCareGorithm; Rittenhouse Book
Distributors

Radiotherapy/Radiation oncology

Joleen Hubbard, MD

None

Bayer HealthCare; Merck & Co., Inc.

None

Medical oncology; Hematology/
Hematology oncology

Steven Hunt, MD

No commercial interest. This is a lab developed system for photoacoustic
imaging of tumors.

None

None

Surgery/Surgical oncology

William Jeck, MD

None

None

None

Pathology

Kimberly L. Johung, MD, PhD

None

None

None

Radiotherapy/Radiation oncology

Natalie Kirilcuk, MD

None

None

None

Surgery/Surgical oncology

Smitha Krishnamurthi, MD

Aravive Biologics, Inc; Bristol-Myers Squibb Company; Natera; Pﬁzer Inc.

None

None

Medical oncology; Internal medicine

Jennifer K. Maratt, MD

None

None

None

Gastroenterology

Wells A. Messersmith, MD

Alexo Therapeutics, Inc.; Amgen Inc.; BeiGene; Criterium; Exelixis Inc.;
Exelixis Inc.; Istari Oncology; takeda
Experimental Drug Development Centre (Singapore); Fate Therapeutics; Gossamer;
NGM; Pﬁzer Inc.; PureTech; QED Therapeutics; Rascal Therapeutics; Zymeworks

None

Medical oncology

None

Specialties
Diagnostic/Interventional radiology

Jeffrey Meyerhardt, MD, MPH

None

Merck & Co., Inc.

None

Medical oncology

Eric D. Miller, MD, PhD

EMD Serono

None

None

Radiotherapy/Radiation oncology

Mary F. Mulcahy, MD

None

None

None

Hematology/Hematology oncology;
Medical oncology
Surgery/Surgical oncology

Steven Nurkin, MD, MS

None

Merck & Co., Inc.

None

Michael J. Overman, MDa

None

None

3dmed; AbbVie, Inc.; agilvax; Eisai Inc.; Medical oncology; Hematology/
Gilead Sciences, Inc.; gritstone; Janssen Hematology oncology
Pharmaceutica Products, LP; Merck &
Co., Inc.; Novartis Pharmaceuticals
Corporation; Pﬁzer Inc.; Phanes; Takeda
Pharmaceuticals North America, Inc.

Aparna Parikh, MD

AbbVie, Inc.; Bayer HealthCare; Bioﬁdelity; Bristol-Myers Squibb Company; C2i;
C2i equity but no valuation yet; Xcures;
Checkmate; CVS; Daiichi- Sankyo Co.; Delcath; Eli Lilly and Company; Foundation XGenomes equity but no valuation yet
Medicine; Genentech, Inc.; Gennconn biotech; Guardant; Inivata; Mirati; Natera;
Novartis Pharmaceuticals Corporation; Pﬁzer Inc.; Plexxikon; PMV Pharma;
Puretech; Roche Laboratories, Inc.; Seagen; Taiho Pharmaceuticals Co., Ltd.;
Value Analytics Lab

None

Medical oncology

Hitendra Patel, MD

None

Epinoma

None

Medical oncology

Katrina Pedersen, MD, MSa

Arcus; BioLineRx; Boston Biomedical; Bristol-Myers Squibb Company; Daiichi- Sankyo
Co.; Incyte Corporation; Ipsen; MedImmune Inc.; Merck & Co., Inc.; Natera; Nouscom;
Novartis Pharmaceuticals Corporation; Pﬁzer Inc.; Rafael; Roche Laboratories, Inc.

Novartis Pharmaceuticals Corporation; Taiho
Pharmaceuticals Co., Ltd.

Pﬁzer Inc.; WebMD/MedScape

Medical oncology

Leonard Saltz, MD

None

Genor Biopharma

None

Medical oncology; Hematology/
Hematology oncology; Internal
medicine

Charles Schneider, MD

None

None

None

Medical oncology

David Shibata, MD

None

None

None

Surgery/Surgical oncology

John M. Skibber, MD

None

None

None

Surgery/Surgical oncology

Constantinos T. Sofocleous, MD, PhD Boston Scientiﬁc Corporation; Ethicon, Inc.; Memorial Sloan Kettering IMRAS;
NIH/NCI; SIRTEX; Society of Interventional Oncology

Boston Scientiﬁc Corporation; Ethicon, Inc.;
Medtronic, Inc.; Varian Medical Systems, Inc.

None

Diagnostic/Interventional radiology

Eden Stotsky-Himelfarb, BSN, RN

None

None

None

Medical oncology; Surgery/Surgical
oncology; Patient advocacy

Anna Tavakkoli, MD, MSc

None

None

None

Gastroenterology

Alan P. Venook, MD

Amgen Inc.; Bridgebio

Amgen Inc., Bristol-Myers Squibb Company;
Exelixis, Inc.; Gilead Sciences, Inc.;
GlaxoSmithKline; Merck & Co., Inc.; Exact Sciences

None

Medical oncology; Hematology/
Hematology oncology

Christopher G. Willett, MD

None

None

None

Radiotherapy/Radiation oncology

The NCCN Guidelines Staff have no conﬂicts to disclose.
a
The following individuals have disclosures relating to employment/governing board, patent, equity, or royalty:
Michael Overman, MD: UpToDate
Katrina Pedersen, MS, MD: UpToDate

JNCCN.org

| Volume 20 Issue 10 | October 2022

1167

