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Breast Cancer Staging: Is TNM Ready to
Evolve?

The development of the TNM classification of
malignant tumors has provided oncology with an
invaluable tool for treatment decision making on
the basis of cancer extent and spread. The TNM
system is also essential for reliable outcome com-
parison of different interventions and accurate
follow-up statistics. Therefore, it is currently the
structural framework for prognosis description
and determining the likelihood of successful out-
comes for different treatment options indicated
for every cancer stage. Beyond clinical practice,
TNMhas been a fundamental taxonomy and used
for research purposes. However, during the pre-
vious two decades, oncology knowledge has in-
creased exponentially, while, in our opinion, the
TNM system update has evolved at a more con-
servative rate.

Cancer classificationhad its first hallmark in London,
with the publication in 1932 of an article by
Cuthbert E. Dukes, pathologist to St Mark’s hos-
pital, entitled “The Classification of Cancer of the
Rectum.”1 However, it was not until 1953 that the
first TNM classification was finally published, by
Dr Pierre Denoix.2 In 1958, the Union for Inter-
national Cancer Control (UICC) produced the first
international TNM recommendation for breast
and larynx cancers. Between 1960 and 1967,
the UICC published TNM classification proposals
for 23 solid tumors, and the first TNM official
version was edited in 1968.3 It is likely that in
the early TNM classification years, designers did
not envision the expansion and applicability of the
system as it is used today, when most new clinical
oncology knowledge cannot be separated from
this staging system. Possibly themost outstanding
characteristic of the TNM system is its broad
standardization, mostly applicable, without differ-
ences, in almost every hospital worldwide. This
has allowed epidemiologic comparisons from
different regions, regardless of country develop-
ment. Another key aspect of TNM is its simplicity
for both use and interpretation. Staging starts
with a simple clinical evaluation. In fact, this
approach is the historic starting point at which
clinicians estimate how localized or extended a
tumor is.4

During the last decades, imaging and diagnostic
improvements have resulted in migrations of the
original TNM classifications. Small burden of dis-
ease in advanced-stage cancers (previously un-
recognizable or underestimated in the standard
TNM staging system) are now more precisely de-
fined, causing the so-called stage migration, a
phenomenon related to survival rate changes re-
ported for similar cohorts treated in different de-
cades and attributed to the use of new diagnostic
procedures, which began to be described in the
early 1980s.5 Therefore, in many cases, the TNM
system may be delivering incomplete or less valu-
able information than it should, making it difficult
or essentially incorrect to perform historical com-
parisons between patient cohorts. These limita-
tions beg the question: Is this the time to review
how we are staging and classifying tumors? If yes,
will it be necessary to include certain current
molecular knowledge in the taxonomy?

Although the TNM system has been the corner-
stone of cancer classification for decades, current
advances, mainly represented by molecular in-
terrogation of different tumors, arebecomingmore
relevant and are being used in addition to tradi-
tional staging in the initial patient approach, es-
pecially in colorectal, lung, and breast cancers.
Virtually identical tumors inTNMclassificationand
histologic type tend to show large differences in
prognosis and high variability in treatment re-
sponses. For example, in localized or metastatic
breast cancer, tumor biology, including hormone
sensitivity, HER2 status, cellular differentiation,
and proliferation index, is fundamental to decision
making and treatment planning.6 These variables
also provide prognostic information regarding av-
erage overall survival and tumor recurrence, both
for patients and doctors.4-9 Moreover, current
guidelines, including those of ASCO, the National
Comprehensive Cancer Network, and the
St Gallen Consensus Conference, account for
these factors in their recommendations, despite
their absence from the TNMsystem. For example,
the St Gallen Consensus Conference recommen-
dations have already incorporated biologic sub-
types in treatment recommendations in prognostic
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breast cancerclassifications. Thus, there is aneed
to integrate new variables to staging classifica-
tion in clinical practice, mobilizing the interest of
organizations such as the Breast Cancer Task
Force, which proposed the incorporation of
tumor biology into the TNM staging system.10,11

Therefore, it seems to be reasonable to ask, Why is
this not incorporated in the UICC standards?

One of the major arguments against expanding
the current system with the aforementioned vari-
ables is that current cancer delineating and treat-
ment methods are highly variable, depending on
the economic development of respective coun-
tries. For example, despite a consensus about the
importance of HER2 as a predictor of a better
outcome in localized and advanced disease,4

trastuzumab, an anti-HER2 monoclonal antibody,
is not accessible to low-income patients with
breast cancer in many countries. Therefore, the
potential exclusion of a large number of patients
worldwide must also be considered in any poten-
tial redesign of the TNM staging for the molecular
era. Another reason that weighs against changing
TNM as we know it, beyond its intrinsic success in
generalizability and applicability, is that an inertia
exists that favors maintaining a system that has
worked well for decades, rather than innovation.
On one hand, although there is no longer any
doubt regarding the addition of biomarkers for
improving outcome prediction,12-14 it is difficult

to reach consensus about which should be in-
cluded for a global standardization. On the other
hand, because most survival analysis has been
based on TNM staging, to modify this system is a
major challenge in terms of reconciling traditional
approaches with the new proposals. Finally, it
cannot be denied that given the logistical difficulty
of establishing these changes, the huge endeavor
required, not only for related clinicians but also for
all stakeholders in breast cancer treatment, plays
against modifying TNM.

In conclusion, although precision in staging and
prognosis of our patients has to be universally
applicable, standardized, and as simple as pos-
sible, the current advances in breast cancer di-
agnoses and treatment make it necessary to
incorporatemolecular knowledge to TNMstaging.
However, TNM systemmodificationsmust be pro-
gressive and not disruptive, taking into consider-
ation the cancer realities (eg, surgery, pathology,
medical oncology) of developed and underdevel-
oped countries and the timings of breast cancer
stakeholders worldwide. Therefore, new biomarker
information must be incorporated gradually in
a complementary manner that gives clear pre-
dictive information or can improve prognostic in-
formation compared with the actual TNM staging
system.
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