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Overview

Colorectal cancer is the third most frequently diagnosed cancer in men and women in the
United States. In 2002, an estimated 107,300 new cases of colon cancer will occur. During
the same year, it is estimated that 48,100 people will die from colon cancer.! Despite these
statistics, mortality from colon cancer has decreased over the past 30 years, possibly because
of earlier diagnosis through screening and better treatment modalities.

This article summarizes the National Comprehensive Cancer Network’s clinical practice
guidelines for managing colon cancer. The guidelines begin with the clinical presentation
of the patient to the primary care physician or gastroenterologist and address diagnosis,
pathologic staging, surgical management, adjuvant treatment, management of recurrent and
metastatic disease, and patient surveillance.

When reviewing these guidelines, clinicians should note several things. First, these
guidelines adhere to the tumor/node/metastasis staging system (Table 1)2:3 Furthermore,
all recommendations are classified as category 2A except where noted in the text or

on the algorithm (see Categories of Consensus below). The panel unanimously endorses
giving priority to treating patients in a clinical trial over standard or accepted therapy. This
is especially true for cases of advanced disease and for patients with locally aggressive
colorectal cancer who are receiving combined modality treatment.

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 November 25.
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The sixth edition of the Americal Joint Committee on Cancer’s AJCC Cancer Staging
Manual includes several modifications to the colon and rectum staging system. In this
version of the staging system, smooth metastatic nodules in the pericolic or perirectal fat
are considered lymph node metastasis and should be included in N staging. Irregularly
contoured metastatic nodules in the peritumoral fat are considered vascular invasion. Stage Il
is now subdivided into lla (if the primary tumor is T3) and 1B (for T4 lesions). Stage Il is
subdivided into IHIA (T1 to T2, NI, MO0), I11B (T3 to T4, NI, MO0), and I1IC (any T, N2, M0).
In addition, the current staging suggests that the surgeon mark the area of the specimen with
the deepest tumor penetration so that the pathologist can directly evaluate the radial margin.
The surgeon is encouraged to score the completeness of the resection as follows: 1) RO for
complete tumor resection with all margins negative, 2) R1 for incomplete tumor resection
with microscopic involvement of a margin, and 3) R2 for incomplete tumor resection with
gross residual tumor not resected.

Risk Assessment

First-degree relatives of patients with newly diagnosed adenomas? or invasive carcinoma®
are at an increased risk for colorectal cancer. Therefore, colon cancer patients, especially
those who are 50 years old or younger and those with suspected hereditary nonpolyposis
colon cancer, familial adenomatous polyposis, or attenuated familial adenomatous polyposis,
should be counseled regarding their family history, as detailed in the NCCN Colorectal
Cancer Screening Clinical Practice Guidelines (in this issue).

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 November 25.
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CLINICAL WORKUP
PRESENTATION?
Adenomatous :
polyp with * Pathology review
eanconat —» | * Colonoscopy

Marki f polyp si
polypectomy * Marking of polyp site

Villous adenoma

or * Pathology review
Villoglandular —» | » Colonoscopy
adenoma with * Marking of polyp site
cancer

* Pathology review
* Colonoscopy
Colon cancer * CBC, platelets,
appropriate for | ——» chemistry profile, CEA
resection * Abdominal/pelvic CT
scan
® Chest x-ray

Suspected or
. Workup
proven metastatic g
& —» and findings
adenocarcinoma (see page 44)

from large bowel

Page 4

FINDINGS SURGERY
Superficial, completely e tiNons
removed
cl")reep invasion into stalk Colectomy® with
Adverse pathologic findings | ———>» S blqc ke o
¢ 5 of regional
(i.e., Grade 3-4, lymphatic
. . {0 ; lymph nodes®
invasion, positive margins)
Singlg-specimgn, Tis, Nodb
margins negative >
Fragmented specimen Colectomy® with
or en bloc removal
ST Ry e ® by
Adverse pathology, T1 or of regional
greater or margins positive lymph nodes®
Colectomy® with
Resectable, nonobstructing ——» o blqc i e
of regional
lymph nodes®
One-stage colectomy 2
with en bloc removal of et
Resectable, regional lymph nodes
obstructing | —»
(unprepped) or
Resection Colectomy with
with diversion > &N blqc removal ;
or of regional
Stent lymph nodes
Diverting
Unresectabla colostomy Palhat,ve Salvage therapy
or resection (see page 47)
Stent
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PATHOLOGIC STAGE¢

Tis;
T1, NO, MO;

T2, NO, MO

T3, NO, M0®

\ 4

T3, NO, MO; high risk for systemic
recurrence:

Grade 3-4, lymphatic/vascular
invasion, bowel obstruction

T4, NO, MO; or T3 with localized
perforation or close,
indeterminate or positive margins

T1-3, N1-2, MO

L/

—_—

T4, N1-2, MO

\ 4
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ADJUVANT THERAPY'

None

Clinical trial
or
Observation

Consider 5-FU/leucovoring
or

Clinical trial

or

Observation

Consider 5-FU/leucovoring
+ RT (category 2B for RT)
or

Clinical trial

or

Observation

5-FU/leucovoring (category 1)

5-FU/leucovoring (category 1)

Page 5

SURVEILLANCER

¢ History and physical every 3 mo
for 2 y, then every 6 mo for a total
of 5y

CEA! every 3 mo for 2 yr, then
every 6 mo fory 2-5 for T2 or
greater lesions

Colonoscopy?in 1y, repeatin 1y
if abnormal or at least every 3 y if
negative for polyps. If no
preoperative colonoscopy due to
obstructing lesion, colonoscopy
in 3-6 mo.

Treatment of Recurrent
Disease (see page 46)
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CLINICAL
PRESENTATION

Suspected or
proven metastatic
adenocarcinoma
from large bowel
(Any T, any N,
M1)

—

WORKUP

« Colonoscopy

e Chest x-ray

¢ Abdominal/pelvic CT scan

* CBC, platelets, chemistry profile

* CEA

* Needle biopsy, if clinically
indicated

« If potentially resectable M1
disease, the following may be
considered for preoperative
evaluation:
» Spiral CT scan
» MRI
» Laparoscopy (category 2B)
» Angiogram and/or portography!

(category 2B for portography)

» PET scan

FINDINGS

Liver metastases

Lung metastases

Other unresectable
metastases
(nonobstructing)

Impending

Page 6

Resectable ——

Unresectable ———»

Resectable
—_—
(1-3 nodules)

Unresectable
(multiple)

A\

obstruction
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SURGERY

Colectomy with en bloc removal of regional lymph nodes,
intraoperative ultrasound (IOUS), synchronous liver resection

or

Colectomy with en bloc removal of lymph nodes + 6 wk later:

liver resection, IOUS

or
Colectomy with neoadjuvant chemotherapy

(5-FU/leucovorin/irinotecan, or
5-FU/leucovorin/oxaliplatin

[category 2B]) and staged liver resection

Consider limited colon resection if substantial risk
of obstruction and/or if liver burden low + ablative

therapy (category 2B)

Consider colectomy with en bloc removal of nodes
followed by resection of pulmonary nodules

Consider limited colon resection

Consider limited colon resection

Limited resection

or

Diverting colostomy

or

Bypass of impending obstruction

_—

e

\ 4

A\ 4

>

>

ADJUVANT THERAPY (4-6 mo preferred)

5-FU/leucovorin

or
5-FU/leucovorin/irinotecank
or
5-FU/leucovorin/oxaliplatin

or
Continuous IV 5-FU

or

Capecitabine

or

Hepatic artery infusion therapy
+ 5-FU/leucovorin (category 2B)
or continuous 1V 5-FU

or

Observe (category 2B)

Salvage therapy (see page 47)

Observe
or
5-FU/leucovorin

or ——

5-FU/leucovorin/irinotecan
or
Continuous IV 5-FU

Salvage therapy (see page 47)

Salvage therapy (see page 47)

Salvage therapy (see page 47)
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SURVEILLANCE

If patient

stage IV, NED:

e CEAevery 3 mo
(if elevated
preoperatively)

e Chest CT,
Abdominal/Pelvic
CT scan every
3-6 mo
(category 2B)

If patient

stage IV, NED:

* CEAevery 3mo
(if elevated
preoperatively)

e Chest CT,
Abdominal/Pelvic
CT scan every
3-6 mo
(category 2B)

Treatment of
recurrent disease
(see page 46)
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RECURRENCE WORKUP
SETTING
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l Negative

administered

findings
Repeat chest/
Negative abdominal/
findings pelvic CT scan
every 3 mo
Col Positive
s ¢ Colonoscopy :
Serial ¢ Chest CT scan fndings
CEA ———————» | ¢« Abdominal/
elevation pelvic CT scan ¢
¢ Physical exam
See Local recurrence, or
isolated resectable organ
Pos.mve > confined lesion, below
findings or
Unresectable or multiple
lesions, below
Unresectable
or .~ Salvage
multiple therapy
lesions
Not a
resection > ;ael;laage
candidate Py
Local recurrence
or Isolated Consider
resectable organ- PET scan
confined lesion
No further Adkoeent
metastatic therapy, 4-
disoacs —» Resection /™ |mo, if not
identified restously
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Patient able to
tolerate intensive
therapy

e

Performance
status (PS) 0-2

Patient unable to

tolerate intensive

therapy (e.g., —
Performance status,

organ dysfunction)

Performance
status (PS) >3

\4

Page 9

SALVAGE THERAPY'm

Irinotecan + bolus or
infusional 5-FU/leucovorink
(omit 5-FU/leucovorin if
adjuvant < 6 mo prior)

or
5-FU/leucovorin/oxaliplatin

or
HAI therapy (FUDR) +
systemic therapy, for liver

only
Noncross
Progression resistant
or toxicity regimen, if
PS<2
Capecitabine
or
Protracted IV 5-FU
or

Bolus or infusional 5-
FU/leucovorin (only if no
prior adjuvant therapy or
progressive > 6 mo after
adjuvant therapy)

‘Best supportive care,

if PS improves, refer to above
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SALVAGE CHEMOTHERAPY REFERENCES

Bolus or infusional 5-FU/leucovorin”
Protracted IV 5-FU°

Bolus 5-FU/leucovorin/irinotecanP
Infusional 5-FU/leucovorin/irinotecan?
5-FU/leucovorin/oxaliplatin®
Capecitabines

Irinotecan

Liver only, HAI therapy (FUDR)Y + systemic therapy

Colon Cancer Treatment Version 1.2003
aAl patients with colon cancer should be counseled for family history. Patients with

suspected hereditary non-polyposis colon cancer (HNPCC), familial adenomatous polyposis
(FAP) and attenuated FAP, see the NCCN Colorectal Screening Guidelines (page 72).
bConsider more extensive colectomy for patients with strong family history of colon cancer
or young age (< 50y).

See the NCCN Colorectal Screening Guidelines (page 72).

CA randomized trial demonstrates that a laparoscopic colectomy is more costly and time to
recovery is equivalent to colectomy. Laparoscopic colectomy cannot be recommended as an
alternative option at this time.

aA|l patients with colon cancer should be counseled for family history. Patients with
suspected hereditary non-polyposis colon cancer (HNPCC), familial adenomatous polyposis
(FAP) and attenuated FAP see the

dA minimum of 6 lymph nodes need to be examined to clearly establish stage 11 (T 3—-4, NO)
colon cancer.

EPatients considered to be NO but who have < 12 nodes examined are suboptimally staged
and may be considered in the high risk group.

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 November 25.
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There are insufficient data to recommend the use of molecular markers to determine
adjuvant therapy.

9At this time, combination regimens including irinotecan, oxaliplatin and capecitabine
cannot be recommended as standard adjuvant therapy.

NThere are no data supporting the routine use of CT scans of the abdomen or chest x-rays,
but some institutions agree these are indicated in certain clinical situations.

iIf patient a potential candidate for surgical resection of isolated metastases.

JWhen considering hepatic artery infusion (HAI) therapy.

KA recent trial demonstrated an increased early 60-day mortality of bolus 5-FU/leucovorin/
irinotecan. Careful monitoring of all regimens is required. Rothenberg M, Meropol N,
Poplin E et al. Mortality associated with irinotecan plus bolus fluorouracil/leucovorin:
summary findings of an independent panel. J Clin Oncol 2001;19:3801-3807.
ICombinations of 5-FU/leucovorin therapy with either irinotecan or oxaliplatin should be
strongly considered in optimal treatment strategies. The exact sequence has not yet been
defined.

MEor chemotherapy references, see Salvage Chemotherapy References, page 48).

"Poon M, O’Connell M, Moertel C et al. Biochemical modulation of fluorouracil: evidence
of significant improvement of survival and quality of life in patient with advanced colorectal
carcinoma. J Clin Oncol 1989;7:1407-1418.

Petrelli N, Herrera L, Rustum Y et al. A prospective randomized trial of 5-fluorouracil
versus 5-fluorouracil and high-dose leucovorin versus 5-fluorouracil and methotrexate

in previously untreated patients with advanced colorectal carcinoma. J Clin Oncol
1987;5:1559-1565.

deGramont A, Bosset C, Milan C, et al. Randomized trial comparing monthly low-dose
leucovorin and fluorouracil bolus with bimonthly high-dose leucovorin and fluorouracil
bolus plus continuous infusion for advanced colorectal cancer: a French intergroup study. J
Clin Oncol 1997;15:808-815.

OLokich J, Ahlgren J, Gullo J et al. A prospective randomized comparison of continuous
infusion fluorouracil with a conventional bolus schedule in metast colorectal carcinoma: a
Mid-Atlantic Oncology Program Study. J Clin Oncol 1989;7:425-432.

PSaltz L, Cox J, Blanke C et al. Irinotecan plus fluorouracil and leucovorin for metastatic
colorectal cancer. N Engl J Med 2000;343:905-914.

9Douillard J, Cunningham D, Roth A et al. Irinotecan combined with fluorouracil compared
with fluorouracil alons as first-line treatment for metastatic colorectal cancer: a multicentre
randomised trial. The Lancet 2000;355:1041-1047.

'deGramont A, Figer A, Seymour M et al. Leucovorin and fluorouracil with or without
oxaliplatin as first-line treatment in advanced colorectal cancer. J Clin Oncol 2000:18:2938-
2947,

SVanCutsem E, Twelves C, Cassidy J et al. Oral capecitabine compared with intravenous
fluorouracil plus leucovorin in patients with metastatic colorectal cancer: results of a large
phase I11 study. J Clin Oncol 2001;19:4097-4106.

{Cunningham D, Glimelius B. A phase 111 study of irinotecan (CPT-11) versus best
supportive care in patients with metastatic colorectal cancer who have failed 5-fluorouracil
therapy. V301 Study Group. Semin Oncol 1999;26:6-12.
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UKemeny N, Ron I. Hepatic arterial chemotherapy in metastatic colorectal patients. Semin
Oncol 1999;26:524-535.

Clinical Presentation and Treatment

Managing Polypoid Cancer

Before making a decision about surgical resection for an endoscopically resected
adenomatous polyp or villous adenoma, physicians should review the pathology and consult
with patients.® The panel recommends marking the polyp site at the time of endoscopic
resection. If a cancerous polyp has been completely resected at polypectomy, no additional
surgery is necessary.” If deep invasion into the stalk has occurred or if adverse features

such as grade 3 to grade 4 lesions, lymphatic invasion, or positive margins are present,

an en bloc colectomy is indicated. Similarly, if the patient has a broad-based villous or
villoglandular adenoma or the specimen is fragmented, a colectomy may be necessary.” The
panel does not recommend laparoscopic surgery as an option at this time. A randomized trial
demonstrated that a laparoscopic colectomy is more costly and that the patient’s recovery
time is equivalent to a standard colectomy.8 All patients who have resected polyps should
undergo total colonoscopy to exclude other synchronous polyps, as well as appropriate
follow-up surveillance endoscopy.? No adjuvant chemotherapy is indicated for patients with
stage 1 lesions.

Managing Invasive Colon Cancer

Patients who present with invasive colon cancer require a complete staging workup,
including pathologic tissue review, total colonoscopy, a complete blood count, platelets,
chemistry profile, a carcinoembryonic antigen (CEA) determination, a chest radiograph, and
a computed tomographic (CT) scan of the abdomen and pelvis. For resectable colon cancer,
the surgical procedure of choice is colectomy with an en bloc removal of the regional lymph
nodes.10 For resectable colon cancer that is causing obstruction, resection with diversion
followed by colectomy or stent insertion followed by colectomy is also recommended. If the
cancer is unresectable, a diverting colostomy followed by a palliative resection should be
considered.

The panel recommends 6 months of 5-fluorouracil (5-FU) plus leucovorin adjuvant
chemotherapy for patients with stage 111 (node-positive) colon carcinoma (category 1).11
Adjuvant chemotherapy is not considered standard for stage Il colon cancer. Intergroup Trial
0035 demonstrated a trend toward a decreased recurrence rate with chemotherapy versus
surgery alone, but no survival advantage resulted.12 The International Multicentre Pooled
Analysis of B2 Colon Cancer Trials included data on 1,016 patients with stage 11 cancer
randomized to receive 5-FU plus leucovorin or observation. The event-free survival rates
were 76% and 73%, respectively (5-year hazard ratio, 0.83; 90% confidence interval, 0.72
to 1.07);13 however, patients with T3 colon tumors with no metastases and with high-risk
factors for systemic recurrence, including grade 3 or 4 lesions, lymphatic/vascular invasion,
or bowel obstruction, may be considered for adjuvant chemotherapy with 5-FU/leucovorin.11
These patients should be entered, if possible, in a clinical trial. These patients may also

be observed. Postoperative chemotherapy with radiation (category 2B for radiation) might

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 November 25.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Engstrom et al.

Page 13

benefit patients who have T3 tumors with localized perforation or close, indeterminate, or
positive margins or patients with T4, NO colon cancer.

Managing Stage IV Disease

Patients with stage IV colon cancer can present with a lesion in the colon and evidence of
metastatic disease in the liver. If a patient is a candidate for surgery, the panel recommends
colectomy followed by liver resection* or colectomy with neoadjuvant chemotherapy and
a staged liver resection. Limited colon resection should be considered if the patient has a
substantial risk of obstruction or if the liver burden is low (category 2B).

Patients who have completely resected liver metastases should be offered 4 to 6 months

of adjuvant chemotherapy. A completed trial demonstrated that the combination of
fluorodeoxyuridine by hepatic artery infusion plus systemic chemotherapy was superior to
systemic chemotherapy alone following hepatic resection.!®> Additional options for adjuvant
therapy include systemic 5-FU plus leucovorin,18 5-FU plus leucovorin plus oxaliplatin,’
continuous-infusion 5-FU,18 or 5-FU plus leucovorin plus irinotecan.1%:20 Intraperitoneal
chemotherapy is considered investigational, given the absence of evidence that it prolongs
life.21 Patients with unresectable liver metastases should receive salvage therapy. Patients
may also be observed (category 2B).

Metastatic disease can also occur in the lung. Patients with one to three nodules in their
lungs who can undergo resection should be considered for colectomy with an en bloc
removal of nodes followed by resection of pulmonary nodules. A biologic waiting period

of up to 2 months can distinguish patients who would be more likely to benefit from
metastasectomy because of indolent disease. Adjuvant therapy recommended for patients
with lung metastases includes 5-FU plus leucovorin, 5-FU plus leucovorin plus irinotecan,
continuous infusion of 5-FU, or observation. If a patient cannot undergo resection or has
multiple lesions, a limited colon resection should be considered followed by salvage therapy.

For patients with other nonobstructing unresectable metastases, a limited colon resection
should be considered followed by salvage therapy. Recommended surgery for patients with
an impending obstruction includes limited resection, a diverting colostomy, or a bypass of
impending obstruction. Surgery should be followed with salvage therapy.

Salvage Therapy

If a patient with metastatic disease and good performance scores progresses while on 5-FU—-
based therapy or if a metastasis develops within 6 months of the patient completing 5-FU-
based adjuvant chemotherapy, treatment with bolus irinotecan (CPT-11) or 5-FU/leucovorin/
oxaliplatin is recommended as a possible second-line approach.1722 For patients with good
performance scores who have not previously received chemotherapy, options include 5-FU
plus leucovorin, 5-FU/leucovorin/irinotecan,19-20 capecitabine, protracted infusional 5-FU,
or 5-FU/leucovorin/oxaliplatin.1” Individuals receiving bolus 5-FU/leucovorin/irinotecan
should be carefully monitored because an increase in 60-day mortality caused by
gastrointestinal toxicity has been reported in these patients.23 If recurrence is confined

to the liver, liver-directed therapy should be considered.2 Metastatic cancer patients with
performance 3 or 4 should receive the best supportive care.

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 November 25.
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ent Surveillance

Post-treatment surveillance of colon cancer patients remains controversial.2> Oncologists
perform surveillance in these patients to assess therapeutic complications, discover a
recurrence that is potentially resectable for cure, identify new metachronous neoplasms at

a preinvasive stage, and reassure the patient. For successfully treated patients who have no
known residual disease, the panel recommends a history and a physical examination every 3
months for the first 2 years and then every 6 months for the next 5 years.

For T2 or greater lesions, a CEA test is recommended at baseline and every 3 months

for 2 years and then every 6 months for the next 2 to 5 years if the clinician determines

that the patient is a potential candidate for aggressive curative surgery.26-28 Colonoscopy

is indicated within 1 year of resection (or 3 to 6 months postoperatively) and is repeated
annually if neoplastic polyps are noted; if the colon is free of polyps, colonoscopic
surveillance at least every 3 years is recommended.® No data exist to justify or refute routine
monitoring with periodic chest films or serial CT scans of the abdomen and pelvis.

Managing Recurrent or Progressing Metastasis

Summary

Managing patients with an elevated CEA level after resection should include colonoscopy;
chest, abdominal, and pelvic CT scans; and a careful physical examination. If imaging study
results are normal in the face of a rising CEA, repeat scans are indicated every 3 months

if symptoms occur. The panel does not recommend a “blind abdominal exploration” for
patients whose workup for an elevated CEA level is negative.2® The panel considered, but
does not recommend, the use of anti-CEA-radiolabeled scintigraphy.39 Positron emission
tomography should be considered before surgical resection for patients with a suspected
recurrence or if an isolated, resectable, organ-confined lesion is detected.31 When recurrent
disease is identified at the site of the anastomosis in the bowel, curative surgery may be
possible. Likewise, isolated lesions in the liver or lung may be resected for cure.

The NCCN Colon/Rectal/Anal Cancers Guidelines panel believes that a multidisciplinary
approach is necessary for managing colorectal cancer. The panel endorses the concept that
treating patients in a clinical trial has priority over standard or accepted therapy.

The recommended surgical procedure for resectable colon cancer is an en bloc resection. For
patients with stage 111 disease, 5-FU-based adjuvant therapy is recommended. A patient who
has metastatic disease in the liver or lung should be considered for surgical resection if he or
she is a candidate for surgery and if surgery can extend survival. Surgery should be followed
by adjuvant chemotherapy.

The panel advocates a conservative post-treatment surveillance program for colon carcinoma
patients. Serial CEA determinations are appropriate if the patient is a candidate for
aggressive surgical resection should recurrence be detected. Abdominal and pelvic CT

scans should be used only when there are clinical indications of possible recurrence.

Patients whose disease progresses during 5-FU-based therapy should be treated with

bolus irinotecan. Patients who progress on irinotecan are candidates for 5-FU/leucovorin/

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 November 25.
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oxaliplatin therapy” or should be encouraged to participate in a phase | or phase 11 clinical
trial.
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Colon Cancer Clinical Practice Guidelines in Oncology
NCCN Categories of Consensus

Category 1: There is uniform NCCN consensus, based on high-level evidence, that the
recommendation is appropriate.

Category 2A: There is uniform NCCN consensus, based on lower-level evidence
including clinical experience, that the recommendation is appropriate.

Category 2B: There is nonuniform NCCN consensus (but no major disagreement),
based on lower-level evidence including clinical experience, that the recommendation is
appropriate.

Category 3: There is major NCCN disagreement that the recommendation is appropriate.
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