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Occult stage IlIA-N2 patients have excellent overall survival with
initial surgery
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Background: Patients may be found to have stage IIIA-N2 at the final pathology after the initial surgery.
We want to determine the survival rate in this unique group of patients.

Methods: We reviewed all patients who underwent surgical resection for lung cancer from 2000 to 2011
who had pathologic stage N2 without induction therapy. We determined the clinicopathologic characteristics
and survival rate in this unique group of patients.

Results: A total of 101 patients met the inclusion criteria. The average age of the group was 65 years
old with 53 (53%) females. The chest computed tomography (CT) scans showed 30 patients (30%) with
mediastinal lymphadenopathy (>1 c¢cm) and 13 (13%) with multistation disease. The positron emission
tomography-computed tomography (PET-CT) showed 24 patients (24%) with N2 positive uptake. Invasive
mediastinal staging prior to surgery occurred in 43 patients (43%). Eighty-four patients underwent a
lobectomy (83%), 7 with bilobectomy (7%), and 10 with pneumonectomy (10%). The most common
pathology was adenocarcinoma with 73 patients (72%) and the second most common was squamous cell
carcinoma with 22 patients (22%). Most of the patients completed the adjuvant chemoradiation therapy
(86%). The 5-year survival rate was 48% and the 10-year survival rate was 24%.

Conclusions: Pathologic stage IITA-N2 non-small cell lung cancer (NSCLC) is a heterogeneous disease
process with a very small group of patients undergoing initial surgery. Patients with occult stage IITA-N2

who undergo initial surgery have an excellent overall survival rate.
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Introduction

Lung cancer treatment and survival depend on the
patient’s clinical stage. Among all of the different stages,
patients with stage IITA-N2 disease face the most
controversial treatment path because stage IIIA-N2 disease

is a heterogeneous disease process with some patients
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presenting with microscopic tumors in the mediastinal
lymph node while other patients have bulky multistation
disease. Even though patients with this stage have
different amounts of disease burden in the mediastinum,
we provide a uniform treatment to this group of patients.
Roth ez 4l. and Roswell et al. have shown that patients who
underwent induction chemotherapy followed by surgery
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had significantly improved survival compared to patients
who had surgery alone. These studies from the 1990s have
shaped our standard treatment plan for patients with stage
ITTA-N2 disease (1,2). Roth ez al. (3) and Rosell et al. (4)
have shown significant improved survival with induction
chemotherapy for stage IIIA disease compared to surgery
alone. Other studies have shown the benefits of induction
therapy but they all include a mixed group of patients
spanning from stage IB to IIIA, thus the overall survival in
this group of patients does not apply to our current study
(5-8). Patients with concurrent chemoradiation therapy
followed by surgery for stage IIIA showed a median survival
rate of 13 months in one study (9) and 50.4 months in
another (10).

All of these studies showed a clear benefit in providing
induction therapy for patients with N2 disease. However,
all of these randomized patients had N2 disease that was
detected on computed tomography (CT) >1 c¢m and was
confirmed on mediastinoscopy. None of these patients
underwent positron emission tomography-computed
tomography (PET-CT). Since these studies have been
performed, we have improved our ability to stage the
mediastinum with PET-CT, which has a higher sensitivity
and specificity compared to CT scans alone. In addition to
mediastinoscopy, we have endobronchial ultrasound (EBUS)
to help obtain confirmatory tissue diagnosis.

In the era of improved mediastinal staging modalities, we
still have patients who undergo initial surgery and are found
to have N2 disease at the final pathology (11). This group
of patients have what we call “occult N2” disease because
they either have no PET or CT criteria for mediastinal
metastasis or have PET or CT positive N2 lymph nodes
with either EBUS and/or mediastinoscopy that did not yield
a diagnosis of metastatic disease. The rate of occult N2
disease is 4-6% for T'1 tumors and 9-10% for T2 tumors
with higher rates in patients with larger T size, positive
N1 and central tumors (12,13). In this study, we want to
determine the clinicopathologic characteristics and survival
for patients with occult N2 disease, and determine if any
factors contribute to their survival.

Methods

The University of Texas MD Anderson Cancer Center
(MDACC) Institutional Review Board approved this
retrospective study (PA15-0619). We identified patients
who underwent pulmonary resection (lobectomy, bi-
lobectomy and pneumonectomy) for primary lung cancer
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at MD Anderson Cancer Center (MDACC) between 2000
and 2013. We then determined those patients who had
pathologic stage IIIA-N2 disease who underwent surgery
as an initial therapy according to the Seventh Edition of
American Joint Committee on Cancer (AJCC) staging
guidelines. Our inclusion criteria for the study was that the
patient had to have preoperative 2-deoxy-2-(18F) fluoro-
D-glucose positron emission tomography (FDG-PET)
or FDG-PET/CT and CT scan for non-invasive staging
of the mediastinum within 60 days of the time of surgery.
We excluded those patients with carcinoid tumors. The
standard protocol for invasive mediastinal staging was those
patients who had any CT or FDG-PET evidence, or large
tumor or central tumor underwent mediastinal staging.
If the EBUS was negative but still high clinical suspicion,
patient underwent mediastinoscopy.

The prospective database and the patient’s medical
records were used to collect demographic information,
comorbidity, type of operation, pathologic lung stage,
histologic evaluation, adjuvant chemotherapy, adjuvant
radiation therapy, follow-up and mortality data. The CT or
report was reviewed to determine whether the mediastinal
lymph node met the CT criteria for lymphadenopathy
(>1 cm) and PET-CT or its report was reviewed for
standardized uptake value (SUV) of the mediastinal lymph
node and primary tumor.

We determined the clinicopathologic and radiological
characteristics of patients who met the inclusion and
exclusion criteria. We determined the mean and standard
deviation for continuous variables and determined the
percentage for categorical variables. The overall survival
curve was obtained using the Kaplan-Meier method.
We then performed univariable Cox regression analysis
for overall survival rates, and those covariates with
P value of less than 0.25 were entered into a multivariable
analysis. Stepwise Wald backward elimination was used in
multivariable Cox regression analysis to identify variables
predictive of overall survival in the group. The statistical
significance was defined as a p value of less than 0.05. We
used SPSS 21 software (IBM Corp, Armonk, NY, USA) to

perform the statistical analysis.

Results

There were 2,817 patients who underwent lobectomy,
bi-lobectomy or pneumonectomy for primary lung
cancer between 2000 and 2013. There were 101 patients
(3.6%) who met the inclusion and exclusion criteria. The
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Table 1 Clinicopathologic characteristics

Characteristic Total (n=101, %)

Age (mean + STDEV) 65+11

Male 48 [48]

Co-morbidity
COPD 13[13]
Diabetes 12 [12]
Renal insufficiency 1]
Cerebral vascular accident 3[3]
Myocardial infarction 3 [3]
Arrhythmia 6 [6]
CAD 15[19]
Hypertension 38 [38]
Cardiovascular disease 3[3]

Smoking history

Any 80 [79]
CT imaging

Multistation 13 [13]

Bulky on CT (>1 cm) 30 [30]
Imaging

CT positive only 18 [18]

PET positive only 12[12]

CT and PET positive 12 [12]

Any positive 42 [42]

CT and PET negative 59 [58]
Mediastinal staging

EBUS 14 [14]

Mediastinoscopy 29 [29]

None 58 [57]
Type of surgery

Lobectomy 84 [83]

Bi-lobectomy 77

Pneumonectomy 10[10]

Table 1 (continued)

average age of the group was 65 years old with 53 (53%)
females (Table ). There were 36 patients who had FDG-
PET and 65 patients who had FDG-PET/CT. The CT
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Table 1 (continued)

Characteristic Total (n=101, %)

Pathologic T stage

Tia 20 [20]
Tib 15 [15]
T2a 44 [44]
T2b 12 [12]
T3 10 [10]

Location of N2 disease

Central N2 [2, 4, 7] 72 [71]

Peripheral N2 [5, 6, 9] 29 [29]
Pathology

Adenocarcinoma 73[72]

Squamous cell carcinoma 22 [22]

Adenosquamous 44]

Large cell 2[2]
Post-op chemo (n=98) 84 [86]
Post-op rad (n=97) 84 [87]

CT positive or Bulky CT lymph node, any mediastinal lymph
node >1 cm. PET positive, positive lymph node on report.
STDEV, standard deviation; COPD, chronic obstructive
pulmonary disease; CAD, coronary artery disease; CT,
computed tomography; PET, positron emission tomography;
EBUS, endobronchial ultrasound.

of the chest showed 30 patients (30%) with mediastinal
lymphadenopathy (>1 cm) and 13 (13%) with multistation
disease. The PET-CT showed 24 (24%) with N2 positive
uptake. Among 101 patients, 43 (43%) patients had
either EBUS or mediastinoscopy for invasive staging that
showed negative metastatic disease to the mediastinal
lymph node. Eighty-four patients underwent surgery with
lobectomy (83%), 7 with bilobectomy (7%), and 10 with
pneumonectomy (10%). The most common pathology
was adenocarcinoma with 73 patients (72%) and the
second most common was squamous cell carcinoma with
22 patients (22%). The final pathology showed 72 patients
(71%) with positive lymph nodes in station 2, 4 or 7 and
rest of the patients with positive lymph nodes in station
5, 6 or 9. We had data for 98 patients for completion of
adjuvant chemotherapy and 97 patients for completion of
adjuvant radiation therapy. Among these patients, 86% and
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Figure 1 Overall survival. Kaplan-Meier curve showing the
overall survival. The median survival for the entire group was 49
months and the 5-year survival rate was 48% and 10-year survival

rate was 24%.
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87% completed the adjuvant therapy respectively.

The median survival for the entire group was
49 months and the 5-year survival rate were 48% and
10-year survival rate was 24% (Figure I). For patients with
CT and PET negative preoperative imaging, the overall
survival rate was 54% with a median survival of 74 months
(Figure 2). Univariate analysis showed that age, gender,
chronic obstructive pulmonary disease (COPD), coronary
artery disease (CAD), obstructive sleep apnea, peripheral
vascular disease, steroid use, diabetes mellitus (DM), renal
insufficiency, preoperative imaging status, and mediastinal
staging met the criteria to be entered into the multivariate
analysis. The multivariate analysis showed that the patient’s
age and peripheral vascular disease were factors that were
associated with worse survival in this group (7able 2).

Discussion

Overall there are three strategies for treating patients with
stage IITA-N2 disease. For patients where the pathologic
N2 disease is discovered after surgery or occult N2 disease,
studies show that there is a significant benefit for having
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Figure 2 Survival based on preoperative imaging. Kaplan-Meier curve shows that patients with CT and PET negative preoperative imaging

has the overall survival rate was 54% with a median survival of 74 months but there was no significant difference between this group and

patients with CT and/or PET positive preoperative imaging (P=0.457). C'T, computed tomography; PET. positron emission tomography.
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Table 2 Univariate and multivariate analysis for survival

Kim et al. Occult stage IlIA-N2

95% Cl for HR

Characteristics Frequency P value HR

Lower Upper
Age 101 0.014 1.036 1.007 1.066
Peripheral vascular disease 7 0.038 2.486 1.052 5.875

Cl, confidence interval; HR, hazard ratio.

both adjuvant chemotherapy and adjuvant radiation therapy.
TALT, ANITA and LACE have shown that stage IIIA-N2
patients can benefit from adjuvant chemotherapy (14-16).
The ANITA study showed a 5-year survival rate of 42%
versus 26% in stage IIIA (15). Postoperative radiation
therapy for patients with completely resected non-small
cell lung cancer (NSCLC) was detrimental to patients with
early stage lung cancer but it was unclear if it could benefit
patients with IITA-N2 disease (17) Subsequent studies have
shown that patients who underwent complete resection with
sequential chemotherapy and radiation showed improved
overall survival from 45.7 versus 40.7 months (18). Most
patients in our study received adjuvant chemoradiation
therapy with comparable overall median survival of
49 months.

For those patients who have known N2 disease, the
standard therapy has been induction chemotherapy followed
by surgery and adjuvant radiation therapy or induction
chemoradiation therapy followed by surgery. However,
for patients who are found to have N2 disease at the initial
surgery it is unknown the role of adjuvant therapy. Most
of our patients received adjuvant chemoradiation therapy
however, multivariate analysis did not show that adjuvant
chemoradiation therapy improved survival.

In the area of improved mediastinal staging, it is
unknown if patients with N2 disease not evident on PET
and CT of chest with biopsy proven N2 disease will
benefit from induction chemotherapy followed by surgery
and radiation therapy compared to surgery first in the
multimodality treatment plan. Since most of the patients
that were studied in the randomized controlled trial had CT
positive lymph nodes, the benefit is not clear in this subset.
Although the difference was not statistically significantly
from other groups, in our study, the median survival for
PET and CT negative N2 disease group of patients was
72 months. Our group may have had less mediastinal lymph
node burden compared to other groups of patients since
despite invasive mediastinal staging, they were found not
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to have N2 disease prior to surgery. Most of the patients
had small peripheral lung cancer without CT or FDG-
PET evidence of mediastinal disease, thus they did not
undergo mediastinal staging. Those patients who had
any CT or FDG-PET evidence or large tumor or central
tumor underwent mediastinal staging. If the EBUS was
negative but still high clinical suspicion, patient underwent
mediastinoscopy. Despite this protocol this select groups of
patients did not have N2 disease prior to surgery. However,
this protocol has led to only 3.6% of patients having occult
N2 disease after surgical resection during this time period.
Patients with PET N2 positive lymph nodes did not have
worse survival in this study nor were patients who had >1 cm
lymph node on a CT scan of the chest. The location of the
N2 disease also did not predicts worse survival.

The overall 5-year survival for patients with stage
IITA-N2 disease in the seventh edition of AJCC staging
for NSCLC has been 24% (19). Our study shows that our
group of patients who were thought to have clinical stage
NO or N1 disease at the time of surgery and found to have
pathologic N2 disease after surgery had excellent overall
5-year survival of 48%. This is due to heterogeneity of N2
disease where some patients have significant tumor burden
in the mediastinal lymph nodes which may have worse
overall survival compared to patients with occult disease in
the mediastinal lymph nodes (20).

Our retrospective study has several limitations. One
limitation is FDG-PET was performed from 2000 to 2004
and FDG-PET/CT was used from 2004 to 2011. We did
not have the original scan for CT and PET/CT for all of
the patients and we relied on reports for those patients
where we did not have imaging information.

Further studies are needed to understand the best way to
treat patients with PET and CT negative, occult ITIA-N2
disease. One question is to determine whether patients with
CT and PET negative mediastinum with positive N2 on
EBUS to undergo surgery first strategy in multimodality
therapy may have a good overall survival rate compared to
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induction chemotherapy followed by surgery and radiation
therapy. A randomized control trial for this group of
patients may answer this important question.

Conclusions

In summary, the patients with clinical NO or N1 disease
who had initial surgery and found to have pathologic N2
disease has an excellent five-year survival rate. This may
be due to heterogeneity of N2 disease and the improved
survival for patients with less metastatic disease.
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