Early stage lung cancer with nodal involvement occult to PET-CT:
treat the image or treat the disease?
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Non-small cell lung cancer (NSCLC) over past 10 years
has become the first cancer-related cause of death both
in man and women with approx. about 1.3 million new
cases and 1.2 million deaths each year worldwide (1-3).
Strategies offered to NSCLC patients are vast and highly
depend on lung cancer staging and in particular mediastinal
lymph nodes status. TNM staging model accepted by
IASLC in 2007 clearly identifies the benefits of particular
therapies when tailored individually to cancer patients (4).
Since then it was modified and adjusted in compliance
to developing understanding of lung cancer biology and
growing diagnostic accuracy. However, main principles
remain intact with surgery representing most appropriate
modality for early stage tumors (lung involvement + hilar
nodes) and oncologic management for metastatic disease.
Evaluation of mediastinal lymph nodes involvement
indicating metastatic progression and in turn questionable
surgery benefit has therefore become crucial and of great
clinical importance.

PET-CT is a unique tool combining anatomical
assessment of computed tomography (CT) and positron
emission tomography (PET) allowing for functional process
imaging inferences that has gained wide acceptance in USA
and Western Europe over past few years with its clinical
relevance and reliability expected to further advance. While
image obtained in a combination with 96% accuracy, has
been shown to overcome the limitations of single modalities
(59% and 88% accuracy for CT and PET respectively)
during mediastinal lymph node staging for N1-N2
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disease (5), many data indicate that accuracy of PET-CT
alone is insufficient to assess mediastinal nodal involvement
in patients with suspected resectable early stage NSCLC
(6,7). The clinical significance of such inconsistency is not
to be underestimated as for early stage T1-2NOMO NSCLC
surgical resection is considered a treatment of choice and is
associated with better outcomes and prognosis as compared
to other modalities (8,9). On the other hand, 20-30% of the
stage I NSCLC patients are deemed medically inoperable
or refuse surgery and may be offered radiation therapy
[standard external beam-(EBRT) or stereotactic ablative-
radiation therapy (SABR)] (10).

In the August 2014 issue of TCR, Paravati and
colleagues (11) assessed the incidence of pN1-pN2 among
those clinically staged with PET-CT as ¢cNO lung cancer and
identified predictors of nodal disease occult to PET-CT.
Authors report negative predictive values (NPVs) of
PET-CT of 92% for N2 (mediastinal) disease (133/144)
and 90% for N1 bronchopulmonary and hilar) disease
(130/144). Moreover, the NPVs for mediastinal
metastases were 95% in T1 disease (93/98) and 87%
in T2 disease (40/46). Additionally, in a multivariate
logistic regression analysis, tumor size, central tumor
location and age at the time of surgical resection were
demonstrated to be strong predictive factors associated
with occult nodal disease. Interestingly, only two out
of 55 patients (4%) with tumor diameter <2.0 cm
were found to have occult nodal disease. However,
7 of 43 patients (16%) with tumor diameters between
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2 and 3 cm and 10 of 46 patients (22%) with tumor greater
than 3 cm were found to have occult nodal disease at
pathological dissection. This findings support the necessity
to subclassify T'1 factor and in the same time justify the
recent amendments to TNM classification (8" ed. The
TASLC Lung Cancer Staging Project Proposal) (12).
Indeed, T'1 will be subclassified into T'1a (<1 cm), T'1b (>1 to
<2 cm) and Tlc (>2 to <3 cm) as survival analyses adjusted
by histological type, gender, region and age showed that
capacity of tumor size to separate tumors of different
prognosis was greater than in previous analyses.

Perhaps the most interesting aspect of the study by
Paravati and colleagues is the distinguishing of negative
predictive values for N1 and N2 disease, N1 disease alone
and N2 disease alone (‘skip metastases’). Indeed, N2
disease alone has been shown to be associated with better
prognosis than the more common progression of tumor
(lung—N1—N2) (13). Whether improved outcomes
in these patients result from lower total burden of the
metastatic disease or represent an inherently different
process of disease progression remains matter of ongoing
debate (14). Again, the implications from this analysis are
further reflected in the proposal for TNM revision by the
IASLC Lung Cancer Staging Project which will under rank
the current N2 disease alone. With regard to pathological
staging, analyses regarding the prognosis were performed
by further dividing N1 into N1 at a single station (N1a)
and N1 at multiple stations (N1b), and N2 into N2 at a
single station without N1 involvement (N2al), N2 into N2
at a single station with N1 involvement (N2a2), and N2 at
multiple stations (N2b). The survival curves for N1b and
N2a2 overlapped each other, and N2al had numerically a
better prognosis than N1b, though the difference was not
significant (15).

Stereotactic ablative radiation therapy is an effective
and well-tolerated non-invasive treatment for medically
inoperable patients with peripheral NSCLC. Results
from prospective and retrospective studies suggest that
lung SABR has superior outcomes when compared with
conventionally fractionated treatments and is comparable
with surgical resection (16). In patients with FDG-PET/
CT-based stage I NSCLC however, SABR confers worse
locoregional tumor control because of more nodal failures
compared with surgery, stressing the need to improve
mediastinal and hilar staging; in particular in centrally
located primary tumor and known adenocarcinoma (17).
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Tomabhiro e al. found, that in 876 patients with clinical
stage I NSCLC the total incidence of mediastinal lymph
involvement is 9.1%. They proved no cases with hilar or
mediastinal lymph node metastasis only in ground glass
opacity predominant tumors (18).

As promptly noticed by Paravati (11) overall underestimation
of true pathological stage by integrated PET-CT is not
uncommon (19), particularly with larger and centrally
located tumors, characteristics found to be associated with
occult nodal disease (11). PET-CT image alone should
therefore never be considered definitive for early NSCLC
staging. In a recently available analysis (20), we were able to
demonstrate that single factor tests: nodes’ characteristics:
length, width, volume, maximal standard uptake value
(SUVmax), topographical location; and primary tumor
characteristics: size, location and TNM classification
although linearly correlated with mediastinal involvement
in retrospective study, the established cutoffs all failed in
prospective validation on an unmatched group of patients.
On the other hand, when considered as composite, node’s
SUV and size along with primary tumor (T) characteristics
were the strongest predictors of metastatic involvement
regardless of test employed in artificial neural network
gaining the NPV of 94-95%. Additionally, logistic
regression analysis allowed for construction of scoring
model with certain parameters corresponding to risk
thresholds of metastatic disease (Figure I).

Paravati and colleagues present an excellent study of
144 patients closely reflecting recent advancements in
mediastinal nodal staging in early stage NSCLC. They
conclude that with NPV ranging from 90% to 98% in
PET-CT for T1 descriptor and peripheral location there
exists a potential role for non-surgical treatment of lung
cancer such as SABR without prior routine pathological
nodal staging performed. Before this is confirmed in a
randomized trial, invasive mediastinal staging should
be considered and consequences of missing the occult
nodal metastases on PET-CT made clear to patients
considering non-surgical options in particular in absence of
contraindications for surgery.

Further reading

e Paravati A, Johnstone DW, Seltzer MA, et al. Negative
predictive value (NPV) of FDG PET-CT for nodal
disease in clinically node-negative early stage lung cancer
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Figure 1 ROC curves for multivariate factors identified with logistic regression. Composite of width, SUV and primary tumor T

characteristic is demonstrated by SCORE curve (A); scoring model with variable thresholds and corresponding probability of metastases (B).

ROC, receiver operating characteristic; SUV, standard uptake value.

(AJCC 7th ed T'1-2aNO0) and identification of risk factors
for occult nodal (pN1-N2) metastasis: implications for
SBRT. Transl Cancer Res 2014;3:313-9.
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