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Abstract

One of the main changes of the current TNM-7 is the
elimination of the category MX, since it has been a
source of ambiguity and misinterpretation, especially
by pathologists. Therefore the ultimate staging would
be better performed by the patient’s clinician who can
classify the disease M0 (no distant metastasis) or M1
(presence of distant metastasis), having access to the
completeness of data resulting from clinical examina-
tion, imaging workup and pathology report. However
this important change doesn’t take into account the
diagnostic value and the challenge of small indetermi-
nate visceral lesions encountered, in particular, during
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radiological staging of patients with colorectal cancer.
In this article the diagnosis of these lesions with mul-
tiple imaging modalities, their frequency, significance
and relevance to staging and disease management are
described in a multidisciplinary way. In particular the
interplay between clinical, radiological and pathological
staging, which are usually conducted independently, is
discussed. The integrated approach shows that there
are both advantages and disadvantages to abandoning
the MX category. To avoid ambiguity arising both by
applying and interpreting MX category for stage assign-
ing, its abandoning seems reasonable. The recognition
of the importance of small lesion characterization raises
the need for applying a separate category; therefore a
proposal for their categorization is put forward. By us-
ing the proposed categorization the lack of considera-
tion for indeterminate visceral lesions with the current
staging system will be overcome, also optimizing tai-
lored follow-up.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Stage IV colorectal cancer (CRC) is no longer considered
a single entitym and after several proposals for stratify-
ing it the current TNM-7 subdivides the M1 category
into Mla (metastasis confined to one organ: liver, lung,
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ovary, non-regional lymph node(s) and M1b (metastasis
in more than one organ or the petitoneum): accordingly
stage [V is subdivided in IVA (Any T, Any N, M1a) and
IVB (Any T, Any N, M1b)"", Population-based studies
demonstrate that the prognosis for surgically resected
stage IV disease is near identical for that of patients fol-
lowing potentially curative surgery for stage 1Il disease”.

The prognosis and treatment options (including in-
creasingly used multimodality approaches) within the M1
stages depend largely on the extent and distribution of
the metastases. Therefore, the current staging will be able
to take into account improvements that have been made
in surgical techniques for resectable metastases, and the
impact of modern chemotherapy on rendering initially
unresectable CRC liver metastases operable, while at the
same time distinguishing between patients with a chance
of cure at presentation and those for whom only pallia-
tive treatment is possiblem.

An other major change with the new TNM-7 is that
the category “MX: Distant metastasis cannot be assessed”
has been eliminated'”.

In this report, the change with the TNM-7 is dis-
cussed in a multidisciplinary setting and the diagnostic
significance of small indeterminate visceral lesions en-
countered during radiological staging of patients with
colorectal cancer is presented.

The resulting problems, in particular the ambiguities
for stage assigning when applying the MX category and
the risk of inaccurate staging and follow-up planning
because of its elimination, are discussed. A proposal is
presented for the categorization of such small, indeter-
minate visceral lesions.

CHANGE WITH THE TNM FROM THE
PATHOLOGIST POINT OF VIEW

There are basically two reasons for MX elimination.
Firstly the MX category has been a source of misin-
terpretation, especially by pathologists (7.e., pMX) who
“may assign MX, meaning that they cannot assess distant
metastasis””, This is a clinical, not pathological assess-
ment. “If there are no obvious signs of metastasis, MO
or cMO classifications are appropriate. In other words,
once clinically examined, a patient is MO until proven
otherwise”™
of Innocence.

The second reason is that assigning the MX category
prevents stage grouping by American cancer registries'”.

The elimination of MX allows only two categories,
MO (cMO): no distant metastasis and M1 (cM1 or pM1):
distant metastasis™ utilizing imaging and/or pathological
assessment' .

This goes against the TNM rule of assigning the X
category, since the proper use of X is to denote the ab-
sence or uncertainty of assigning a given category" but
importantly these are two different situations.

A similar clinical-pathological context is encountered

in analogy with the legal right Presumption
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when applying the R classification (R for residual as
descriptor of “tumour remaining in the patient” after
primary surgical resection): the assignment of the R clas-
sification must be performed “by a designated individual
who has access to the complete data”.

Despite extensive clinical assessment of treatment
results and careful pathologic examination, in some cases
the presence of residual tumour cannot be assessed: the
RX category appliesw’lo].

If the pathologist hasn’t access to the preoperative
clinico-radiological work-up, he/she can do only a lim-
ited staging (pT and pN), in the dark about these clinical
data.

As an accurate pathological examination is the pre-
requisite for a prognostic staging and a tailored patient
treatment, the enhanced search for additional prognostic
factors applies in particular cases (problems with resec-
tion margins assessment; involvement of the peritoneum
and/or adjacent structures ot organs; suspicion for vas-
cular invasion; few lymph nodes recovered; pericolonic
tumour deposits)" 7,

In this setting, patient characteristics, treatment-rel-
ated features and disease extension as evaluated both dur-
ing surgery and preoperatively are all relevant informa-
tion.

In other words, the stage grouping, as well the risk
assessment of patients belonging to the same stage, are
better performed in the multidisciplinary setting than
considered in isolation.

RADIOLOGICAL STAGING

The major task of radiological staging is the exclusion
(cMO) or detection (cM1) of metastases, particularly
in the liver and/or the lung. The most frequently used
imaging modalities for staging of CRC cancer patients
are ultrasonography (US), computed tomography (CT),
magnetic resonance imaging (MRI), and positron emis-
sion tomography (PET)/CT (PET/CT)". In the past
10 years, important advances have been made within all
four techniques. While some (CT and PET/CT) will give
patient specific information regarding abnormal masses
and increased tissue metabolic activity throughout the
body, others (MRI) will yield organ (liver) specific in-
formation and allow characterization of specific abnot-
malities to differentiate benign from malignant lesions.
However, no single modality will diagnose all metastases,
and the optimal imaging strategy to classify cMO or cM1
depends on the clinical context, the organ site investi-
gated, and the individual aims of oncologic care.

With the introduction of multidetector row CT
(MDCT) scanning, CT imaging will continue to play the
dominant role in the radiological staging of CRC pa-
tients . Improved MDCT technologies have resulted in
increased CT detection of small (< 1 cm) indeterminate
lesions in the lung and/or liver (in around 10%-40% of

15220]

CT CRC staging examinations)” ",
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Figure 1 Example of a small lesion which proved to be benign after
follow-up. A: Two small (< 10 mm) indeterminate focal liver lesions (white ar-
row) on contrast-enhanced computed tomography; B: Corresponding magnetic
resonance imaging (MRI), images showing a T2w Turbo Spin Echo sequence
with fat suppression. Two clearly hyperintense focal liver lesions (white arrow)
are displayed compatible with simple liver cysts; C: Corresponding MRI images
showing a T2w Turbo Spin Echo sequence without fat suppression. Two clearly
hyperintense focal liver lesions (white arrow) are displayed compatible with
simple liver cysts.

A major drawback of MDCT is that its ability to de-
tect small lesions has outstripped its ability to character-
ize them. Although most tiny lung and/or liver lesions
detected on CT staging of CRC patients are benign
(Figure 1), 10%-20% of CT-indeterminate lung and/or
liver lesions do develop into definite metastases (Fig-
ure 2)'"*%? The M stage of CRC patients with CT-
indeterminate lung and/or liver lesions, therefore, would
require the category MX (“X” meaning uncertainty).

Regarding the definite diagnosis of whether or not
these lesions are benign or malignant, consideration
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Figure 2 Example of a small lesion which proved to be malignant after
follow-up. A: Positron emission tomography (PET)/computed tomography
negative (PET-cold) focal liver lesion (white arrow) in a patient who received
chemotherapy in the past; B: Corresponding T1w Gradient Echo magnetic reso-
nance imaging (MRI) image before injection of contrast agent shows a rather
hypo-intense focal liver lesion (white arrow); C: Corresponding T1w Gradient
Echo MRI image in the venous phase after injection of contrast agent shows a
hypo-intense focal liver lesion with ring-enhancement compatible with an (active)
malignant focal liver lesion (colorectal cancer liver metastasis) (white arrow).

should include the T stage and the nodal status of the
primary tumour and the distribution patterns of lesions
as the probability of malignancy of small lung or liver
lesions depends on the stage of the primary tumour (T
stage) and the nodal status (N stage) el

Further evaluation with complementary imaging
modalities is needed in patients with small CT-indeter-
minate lesions if a change of M staging would alter the
treatment. In the thorax, additional PET/CT may be
helpful in the differentiation of a single < 1 cm pulmo-
nary lesion, but it may not be efficient when more than
one small lesion is found on MDCT examination. In the
liver, US may be the primary modality of choice in cases
of advanced liver metastases, whereas contrast-enhanced
US® MRI™* and/or US-CT fusion imaging tech-
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Figure 3 Restaging the liver after neoadjuvant therapy in a patient with multiple liver metastases from rectal cancer. A: On computed tomography (CT) before
intravenous contrast, all the metastases disappeared except for a small lesion suspicious of residual disease (white arrow); B: Corresponding CT after intravenous
contrast showing the challenging lesion (white arrow); C: Also on magnetic resonance imaging the lesion (white arrow) remains suspicious for malignancy providing
indication for a liver resection.

Figure 4 Pathological examination of the resected liver specimen corresponding to the lesion indicated by the white arrow in figure 3. A: Gross specimen:
on cut the macroscopic examination shows a star-like whitish lesion; B: At histology (hematoxylin and eosin, x 100) only fibrosis and inflammation are seen indicating

a complete response to chemotherapy.

niques™ may complement the initial CT information in

candidates for liver resection.

Follow-up CT imaging may be a reasonable approach
in patients in whom a change of M staging would alter
the clinical management, as malignant lesions would be
expected to grow but benign lesions less so.

During restaging after neoadjuvant chemotherapy,
besides the complete clinical remission (disappearance
on CT, ycMO) achieved in a small number of patients
with metastases (mainly in CRC lung or liver metas-
tases), small lesions, suspected as being residual tumour
may be encountered (Figure 3): the difficulties in inter-
preting these lesions are made harder by the response to
chemotherapy which may impact on the sensitivity of
preoperative imaging studies in identifying all sites of
disease®’.

Either chemotherapy itself, or the fatty infiltration
it commonly causes, can affect the ability of CT to ef-
fectively restage patients, resulting in both false negative
and false positive results; thus, in patients with known
hepatic steatosis, or in patients receiving neo-adjuvant
chemotherapy, liver MRI is often recommended for stag-
ing or restaging of hepatic disease"”

However, only pathologic examination can determine
the actual nature of these lesions (Figure 4).
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CONCLUSION

Advantages and disadvantages of the revised TNM
classification of metastatic status

Disease management for CRC has evolved in recent
years into a multidisciplinary setting and is essentially
based on tumour stage.

Cancer staging represents the operational basis for
choosing the most appropriate therapy and for evaluat-
ing the efficacy of different therapeutic methods; it is
an essential component of patient care, cancer research,
and control activities, even in light of the impressive
progress that has been attained in the fields of clinical
strategies and molecular medicine.

The TNM system is subjected to continuous updat-
ing through an ongoing expert review of existing data.

Proposals for changes are made in different situ-
ations, including when the classification is pootly ac-

L. . . 2
cepted, poorly used, or criticized in the literature”””: here

comes the decision for MX category elimination,

As the MX category results in ambiguity (lack of in-
formation or uncertainty in assigning a given category)
both in applying and in interpreting it for stage assign-
ing, it seems reasonable to abandon it.

This is also in accord with the general rule of the
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TNM system which states that, “if there is doubt con-
cerning the correct category to which a particular patient
should be allotted (T, N, or M), then the lower (ze., less
advanced) category should be used””.

However, the increased detection of small indetermi-
nate lesions due to improved imaging technologies, par-
ticularly with MDCT imaging™”, suggests that a separate
category is needed.

This is to avoid the application of M0 category to all
indeterminate/suspicious lesions, with consequent re-
duced diagnostic accuracy and staging errors.

Proposal

Cancer patients with small indeterminate lesions (e.g., in
the lung and/or liver) are at risk of developing metas-
tases and therefore need continued follow-up with imag-
ing, The TNM staging system uses an extensive number
of prefixes and suffixes, as additional descriptors, their
presence indicating cases needing separate analysis'¥ and
ongoing investigation. We propose to add a suffix (eg.,
iPUL, iHEP) to cMO to indicate the presence of "small
indeterminate lesions" considered to be benign but to be
surveyed on further follow-up imaging to confirm that
they are benign by their unchanged size and radiologic
characteristics.
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