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The American Joint Committee on Cancer (AJCC) has

partnered with the Annals of Surgical Oncology to publish

a series of editorials that highlight revisions in staging

criteria for major cancer types from the recently published

7th edition of the AJCC Cancer Staging Manual.1 Cancer

registrars nationwide are now using these updates. This

editorial, which focuses on the staging system for colo-

rectal carcinoma, is the sixth in a series designed to outline

the revisions of specific staging systems for the Annals of

Surgical Oncology readership.

THE SEVENTH EDITION STAGING SYSTEM

FOR COLORECTAL CARCINOMA

A major question facing the Hindgut Task Force of the

AJCC for the 6th edition of the TNM staging system

concerned the impact of invasion of adjacent organs or

structures or perforation or penetration through the peri-

toneum by carcinoma on overall survival. The issue was

raised as early as 2000 at the College of American

Pathologists Prognostic Factors Conference that penetra-

tion or perforation of visceral peritoneum by cancer should

have a worse prognosis than invasion of an adjacent organ

or structure, especially if the cancer and all involved tissues

were resected intact and with a negative margin.2 This was

based on a careful pathologic study of resected colon car-

cinoma in which T4 lesions with peritoneal perforation/

penetration had a worse survival than when cancer invaded

adjacent structures.3 Zeng and colleagues provided support

for this in a single institution series where the incidence of

free cells in the peritoneal cavity of T3 colon cancers was

high and, thus, any involvement of the visceral peritoneum

was expected to have a worse outcome.4 In contrast,

another larger single institution study indicated that iden-

tification of carcinoma cells in the abdominal cavity did not

portend a poorer prognosis in colon cancer, although it did

in gastric cancer.5 As a result, the Hindgut Task Force felt

that there was insufficient outcome data to recommend

subsets for T4 for the 6th Edition of TNM for colorectal

carcinoma but that data from larger data sets, preferably

population-based would be performed for the 7th Edition

of TNM and the Cancer Staging Manual.6 Such a review

was performed on sets of patients with colon or rectal

carcinoma not only from the Surveillance, Epidemiology

and End Results (SEER) registry but also from cooperative

oncology group trials. The analysis led to changes not only

in the definitions of the subsets of T4 but also a reevalu-

ation of the impact of both the number of nodes involved

with cancer and the total number of nodes evaluated by the

pathologist. In addition, the interplay between the depth of

invasion of the bowel wall by carcinoma and the number of

involved nodes was better delineated.7,8

The study was conducted on behalf of the Members of the AJCC

Hindgut Task Force.
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Another goal for the Hindgut Task Force for the 7th

Edition was to begin to consider how best to bring

molecular markers into the staging system and to clinical

practice. The analysis of the data sets suggests that there is

interplay between invasion of bowel or other tissues and

involvement of regional nodes that affects survival.

Hopefully, this can be used to assess what molecular

pathways are most significant for colon and rectal carci-

noma outcome and lead ultimately to definition of

molecular characteristics that are clinically useful. The

Hindgut Task Force reviewed the literature and considered

that the current data did not support the use of markers

across stage groups and that anatomic pathology was still

the most important prognosticators of outcome. However,

there are several promising markers for which more data

ought to be prospectively collected that may inform the 8th

Edition of the TNM. These are included in the site-specific

factors and the Hindgut Task Force urges their collection.

HIGHLIGHTS OF THE 7TH EDITION

OF THE AJCC COLORECTAL STAGING SYSTEM

Key features of the 7th edition of the TNM staging system

for colon and rectal carcinoma include the following:

• Expanded data sets indicated that differences in prog-

nosis exist within T4 lesions based on extent of disease.

Accordingly T4 lesions are subdivided as T4a (tumor

penetrates visceral peritoneum) and as T4b (tumor

directly invades or is histologically adherent to other

organs or structures). The definitions of the T0–T3

lesions have not been affected since the 5th edition.

• The potential importance of satellite tumor deposits is

now defined by the new site-specific factor tumor deposits

(TD), which describe their texture and number. T1-2

lesions that lack regional lymph node metastasis but have

tumor deposit(s) will be classified in addition as N1c.

• The number of nodes involved with metastasis influ-

ences prognosis within both N1 and N2 groups.

Accordingly N1 will be subdivided as N1a (metastasis

in 1 regional node) and N1b (metastasis in 2–3 nodes),

and N2 will be subdivided as N2a (metastasis in 4–6

nodes) and N2b (metastasis in 7 or more nodes). Both

subsets represent *50% of patients in the N1 or N2

subset for colon or rectal cancer.

• Stage group II is subdivided into IIA (T3N0), IIB

(T4aN0) and IIC (T4bN0) because the depth of

invasion of the bowel wall in the absence of any

positive regional nodes creates subsets with signifi-

cantly different prognosis.

• Several changes were made in stage group III. A

category of N1 lesions—T4bN1––which was formerly

classified as IIIB is reclassified IIIC largely because

T4b lesions have such a bad prognosis. In addition,

several categories of N2 lesions formerly classified as

IIIC have been reclassified IIIB because their prognosis

is more favorable than previously considered (T1N2b,

T2N2a-b, T3N2a, and T4aN2a). Similarly, T1N2a has

been reclassified as IIIA. These changes were brought

about because analysis of the large data sets indicated

that the T category appears to be more closely

associated with clinical outcome with thinner lesions

having better outcome than thicker more penetrating

lesions—even with similar numbers of pathologically

involved lymph nodes (see reference Figs. 14-1 and

14-2; Chapter 14, pp. 149–1501).

• M1 has been subdivided into M1a for a single

metastatic site vs. M1b for multiple metastatic sites.

The Hindgut Task Force felt that this change should be

made because clinical experience with resection and

ablation suggests that outcomes are more favorable if

metastases are limited to a single organ as opposed to

having metastases in more than one organ. The Task

Force felt that this is not a completely accepted finding

but that by making this change the data can be

prospectively accrued to assess whether it should be

retained or altered in the next edition. There is no pM0

because it is not possible for a pathologist to ascertain

the absence of distant metastases without an autopsy.

The designation MX should generally be avoided,

utilizing the cM0, cM1, or pM1 descriptors that may

utilize imaging and/or pathological assessment.

• All of the new subdivisions of the T, N, and M categories

and of the Stage groups can be collapsed into the main

T, N, and M categories and stages of the previous TNM

editions dating back to 1987. This ensures backwards

compatibility not only to earlier TNM classifications but

also to the Dukes classification.

OTHER ISSUES FOR STAGING COLON

AND RECTAL CARCINOMA

The Hindgut Task Force feels that there are a number of

unresolved questions that require prospective data collec-

tion to inform changes in the next edition of TNM. As

information systems improve, these data will be easier to

collect and to share to benefit public health. Specific areas

of interest to the Hindgut Task Force include the following:

As with breast, pancreas, and perhaps other sites, there

is an increasing use of neoadjuvant therapy. This applies

primarily to rectal carcinoma where the trend during the

past decade has been to give preoperative chemotherapy

and radiation therapy to decrease the size of the primary

cancer in an attempt to increase sphincter preservation and

decrease the number of patients who need a permanent
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colostomy. A concern has been whether the response to

neoadjuvant therapy is associated with overall survival. For

that reason, one of the site-specific factors introduced in the

7th edition of TNM is the Tumor Regression Grade, which

is based on the system of Ryan et al. except that grade is 0

for a complete pathologic response to neoadjuvant treat-

ment and no viable tumor cells in the operative specimen, 1

for a moderate response with only single cells or small

groups of cells present, 2 for a minimal response in which

there is residual cancer with a desmoplastic response, and 3

for minimal evidence of tumor response.9 This applies

generally only to rectal carcinoma and the initial classifi-

cation will be based on a combination of clinical and

pathological staging and the classification will be cTNM.

Once the operative specimen is removed, the final post-

neoadjuvant response will be designated as per the standard

TNM prefix of ypTNM. It is important that both the clin-

ical pre-therapy classification and the post-neoadjuvant

pathological classification be recorded so that for the 8th

edition we have sufficient data to associate response to

treatment with clinical outcome and evaluate the utility of

the Regression Grading system.

Circumferential resection margin (CRM), especially for

rectal carcinoma but also for those parts of the colon that

are retroperitoneal, is another important issue. Popularized

by Nagtegaal and Quirke, the resection margin is an

important prognostic factor.10 The advent of total meso-

rectal excision (TME) by Cecil et al. dictates that a

successful TME requires at least a 1-mm margin to be

considered to have a negative resection margin.11 How-

ever, some data have indicated that a CRM should be

closer to 1 cm to be considered negative because there is a

possible association between the CRM in millimeters and

local recurrence. Thus, the resection margin should be

recorded on the pathology report and recorded as a site-

specific factor so that prospectively accrued data can be

analyzed as to whether the margin should be wider to be

considered negative. These prospective data should be used

to determine whether any changes are needed for the next

edition in terms of the recommendation for a negative

margin.

An important related issue is the assessment of residual

tumor (R), which is scaled on a R0 (all margins histolog-

ically negative after surgical resection), R1 (incomplete

tumor resection with microscopically positive margins but

without grossly evident cancer), and R2 (incomplete tumor

resection with gross residual tumor) system. The R clas-

sifier is a long-term UICC/AJCC classification variable

whose definition has not changed over the last several

editions. However, there may be confusion between the

CRM where the edge of the margin may be devoid of

tumor cells in a high-powered field, but the CRM is posi-

tive because tumor cells are within 1 mm of the edge of the

margin. In this instance, the Task Force felt that the R

classifier and the CRM site-specific factor should be scored

according to their current definitions even though it is now

possible for a tumor to be R0 but CRM?, essentially as

described by Wittekind et al.12 By accruing data prospec-

tively, it will be possible to determine whether the R

classification needs to be modified possibly for rectal

carcinoma.

There are several molecular factors that are close to

acceptance for clinical use in the community if not already

embraced by oncologists around the country. The most

important is the presence of KRAS mutation as predictor of

lack of response to antibody therapy to the epidermal

growth factor receptor (EGFR). Clearly, current practice is

for patients with advanced colorectal carcinoma who are

considering treatment with an antibody to EGFR to be

tested for the presence of activating mutations in KRAS.13

This can be performed on the original diagnostic fixed

material and does not generally require a new biopsy

because of high concordance of mutation status in primary

tumors and metastases or recurrences.14 In addition, there

are data that mutation in KRAS is associated with a worse

prognosis than only wild type or ‘‘normal’’ KRAS.15

However, recent data also suggest that the importance of

the presence of KRAS mutation may only apply to stage IV

colorectal carcinoma and not apply to stage III or even II

disease, because cetuximab has not shown benefit in the

adjuvant setting in a recently reported clinical trial.16 Thus,

the presence or absence of KRAS mutation is likely to be

assessed only in a fraction of patients with advanced, un-

resectable systemic disease; only in those who may be

treated with cetuximab or panitumumab.

Similarly, the other molecular markers that are being

assessed in clinical trials are microsatellite instability

(MSI) and loss of heterozygosity (LOH) of the short arm of

chromosome 18 (18q). Data from institutional series and

retrospective analysis of randomized clinical trials sug-

gested that high levels of MSI (MSI-H) or 18q LOH may

be important prognostic and perhaps predictive markers.

The presence of MSI-H may suggest a better prognosis but

predict a poor response to 5-fluorouracil (FU)-based che-

motherapy, although the addition of irinotecan to 5-FU and

leucovorin may be associated with an improved disease-

free survival in patients with stage III colon cancer.17–20

However, 18qLOH appears to be a marker for poor prog-

nosis.18 An ongoing trial in stage II colon cancer (E5202

coordinated by the Eastern Cooperative Oncology Group)

will determine prospectively the impact of 18q LOH in

patients who receive adjuvant chemotherapy with 5-FU in

combination with oxaliplatin (FOLFOX), and the survival

rate in patients with MSI-H tumors who are observed

without adjuvant therapy. Should the current clinical trial

demonstrate that MSI or 18q LOH is a useful marker for
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guiding therapy, it is critical that the status of the markers

is available in large data sets through prospective ascer-

tainment so that their impact in community practice can be

assessed quickly. Furthermore, after the 7th edition was

completed, additional data accumulated that mutation of

the BRAF gene in the RAS/RAF pathway is associated

with poor survival in patients with colorectal cancer that

lacks high levels of microsatellite instability (MSI-H) and

may be a prognostic marker.21,22 As with KRAS mutation,

it is not clear whether these molecular analyses will apply

to multiple stages or be confined to limited clinical situa-

tions that are represented by single stage groups. Should

the current clinical trial demonstrate that MSI or 18q LOH

is a useful marker for guiding therapy, it is critical that the

marker values be collected in the TNM staging form so that

their impact on community practice is assessed.

Finally, the issue of tumor deposits is an important

anatomical finding that requires definition that may be

assisted by collection of prospective data. Nagtegaal and

Quirke have raised questions about enumeration of tumor

deposits because of their potential association with clinical

outcome. The Hindgut Task Force fully supported the

concept of the biologic importance of tumor deposits and

recommends the identification of tumor deposits by the

definition in the staging manual: ‘‘Discrete foci of tumor

found in the pericolic or perirectal fat or in adjacent mes-

entery (mesocolic fat) away from the leading edge of the

tumor and showing no evidence of residual lymph node

tissue but within the lymph drainage area of the primary

carcinoma1, p. 151.’’ There may be confusion as to whether

a nodule of tumor in the mesentery adjacent to a cancer is

replaced lymph node or a metastasis that is essentially not

otherwise specified. Also it was not clear to the Hindgut

Task Force whether these deposits were significant poor

prognostic factors that could be recommended for inclusion

in a staging system other than the instance where there is a

tumor deposit in a patient with stage I or II disease lacking

any positive nodes. In that circumstance, the Task Force

recounted personal evidence that physicians across the

country were beginning to treat these patients with adju-

vant therapy as though they were stage III with a positive

lymph node metastasis. The Task Force felt that adoption

of the N1c classification was important if only to identify

this situation and strongly recommends that the data about

the prevalence of this situation as well as the clinical

outcome be prospectively tracked.

SUMMARY

In the future, it should be possible to integrate increas-

ingly molecular markers with TNM staging to measure

prognosis and prediction of response to therapy. However,

the markers in current use may not be the ones that will be

useful for this purpose. The TNM staging system is based

on anatomical pathology, is reproducible across many

different clinical sites, and is the ‘‘gold standard’’ by which

patients are diagnosed and treated around the world. Any

subsequent use of molecular markers must be tailored to

the pathological TNM and either enhance the core TNM

stage groups or be able to represent it faithfully and as

easily. Increasingly, gene expression profiles in multiplex

qRT-PCR assays, such as Oncotype DX, which was

developed initially for early stage breast cancer23 and is

now under development for colorectal cancer,24 or on

chips, such as the Pathworks assay to assign an origin for

tumors of otherwise unknown primary origin,25 are being

developed, validated, and in process to be qualified for

clinical use. Clearly, multiple groups have developed gene

expression profiles that predict recurrence and death in and

from colorectal carcinoma with varying degrees of accu-

racy and precision.26,27 Hopefully, by the time of the 8th

edition of TNM there will be an appropriate gene or protein

expression profiles that will be a candidate that is close to

clinical use. In the meantime, the 7th edition of TNM

contains both a refinement of the interaction between tumor

invasion and nodal metastasis as well as opportunities to

garner prospective information that can further improve

both the anatomic and molecular characteristics of the

TNM stage grouping.

DISCLAIMER The views presented in this manuscript are those of

the employees of the National Cancer Institute and do not necessarily

represent those of the Federal Government.
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