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Background: The prognosis of non-small cell lung cancer (NSCLC) presenting as a ground glass opacity
(GGO) nodule is better than other types of lung cancer. The purpose of this study was to evaluate the
necessity of mediastinal lymph node evaluation (MLE) in clinical NO GGO-predominant NSCLC.
Methods: We conducted a retrospective chart review of 358 patients treated for clinical NO NSCLC that
was found by curative resection to be 3 ¢cm or smaller in size. We analyzed clinicopathological findings and
survival among three groups with either GGO-predominant or solid-predominant tumor: no mediastinal
lymph node evaluation (NoMLE) group, mediastinal lymph node sampling (MLS) group, and mediastinal
lymph node dissection (MLND) group.

Results: Except for sex, there were no differences in clinicopathological characteristics among the three
groups with GGO-predominant tumor or solid-predominant tumor. There was no difference in the 5-year
recurrence-free survival (RFS) rate among three groups in the GGO-predominant patients (100%, 92.9%,
93.8%, respectively; P=0.889). However, in the solid-predominant tumor group, the 5-year recurrence free
survival of the NoMLE group was lower than in the MLND group (48.6% vs. 73.1%, P=0.007). MLE was
not a significant risk factor for recurrence in GGO-predominant tumor [hazard ratio (HR) =1.021; P=0.987].
GGO-predominant tumor [odds ratio (OR) =0.063; P=0.008] was identified as the sole parameter that
significantly impacted nodal upstaging.

Conclusions: MLE is not an essential procedure for clinical NO NSCLC presenting as a 3 cm or smaller
GGO-predominant nodule.
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Introduction

Lung cancer is the leading cause of cancer death globally (1).
Recently, the use of chest computed tomography (CT) for
lung cancer screening and ground glass opacity (GGO)
detection has increased. The persistent presence of GGO
nodules on CT usually suggests the presence of lung
adenocarcinoma or a precancerous lesion (2). Since GGO

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

tumor is considered to have a lepidic pattern, which is non-
invasive in many cases, a tumor with more GGO content
generally has a better prognosis (3-5). Since adenocarcinoma
with GGO features may have a variety of prognoses due
to amount of heterogeneity, options for surgical treatment
(limited resection versus standard anatomical resection) is
often selected depending on the degree of GGO.
Generally, standard anatomical resection (lobectomy)
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with mediastinal lymph node dissection (MLND) has been
recommended for early stages of non-small cell lung cancer
(NSCLC) (6-8). Performance of mediastinal lymph node
evaluation (MLE) is recommended in most NSCLC, since
occult lymph node metastasis may occur even in clinical
NO (9-12). MLE methods include MLND and mediastinal
lymph node sampling (MLS). Even though MLND is
generally considered to give more accurate nodal staging,
whether or not MLND is associated with greater survival
compared to MLS is controversial (9,10).

Many clinicians have recently opined that standard
anatomical resection and MLND do not have to be performed
for GGO tumors. Good results have been reported for
limited resection of GGO-predominant nodules in particular,
and randomized trials are underway (13-16). This suggests
that the extent of surgery in GGO-predominant NSCLC
may not need to be the same as in other lung tumors. It
is important in decisions regarding surgical management
to know the extent of resection and level of lymph node
dissection. Although many studies have examined the
results of limited resection of GGO nodules, there have not
been many studies that have looked at the degree of surgical
lymph node evaluation and association with GGO tumor
outcomes. The aim of this study was to find out whether
MLE is necessary for small (<3 ¢m) and clinical NO GGO-
predominant NSCLC. We wanted to examine the utility
of MLE by comparing the survival rates of cases in which
MLE was and was not performed. We then compared
the survival rates with solid-predominant tumor cases to
elucidate any required conditions for MLE in GGO. We
also wanted to determine whether GGO-predominant
tumors were associated with occult lymph node metastases.

Methods
Patients

Between January 2004 and December 2013, a total of 958
consecutive patients at Seoul St. Mary’s Hospital in Korea
were diagnosed with NSCLC and underwent surgical
resection. Tumors of 484 patients were 3 cm or less and
clinical NO stage. Patients who underwent limited resections
and incomplete resection were excluded (106 patients).
Other types of carcinoma, such as large cell carcinoma, large
cell neuroendocrine carcinoma, pleomorphic carcinoma,
mucoepidermoid carcinoma, sarcomatoid carcinoma, and
carcinoid were excluded (20 patients), and we performed
analysis only for adenocarcinoma and squamous cell
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carcinoma (SqCC). Those patients’ (358 patients) charts
were reviewed retrospectively. Surgical procedures included
lobectomy, bilobectomy, and pneumonectomy. Mediastinal
node evaluation was performed using two methods (MLND
and MLS). MLND was en bloc resection of more than
three mediastinal lymph node stations (9). MLS was partial
node resection of more than one mediastinal node station
selectively. MLND or MLS was performed according to
surgeon preference.

According to radiologic findings, we classified all patients
into two groups: GGO-predominant tumor and solid-
predominant tumor. We then compared clinicopathological
features and survival between the two groups, then
classified each group into three subgroups: a group in which
MLE was not performed [no mediastinal lymph node
evaluation (NoMLE) group], a group in which MLS was
performed (MLS group), and a group in which MLND was
performed (MLND group). This study was approved by the
institutional review board of Seoul St. Mary’s Hospital at
the Catholic University of Korea (KC16RISI0163).

Radiologic evaluation and Preoperative staging

TNM staging was based on the 7" American Joint
Committee on Cancer (AJCC) guidelines (17). Clinical
staging was executed by contrast-enhanced chest CT
and F-18-fluorodeoxyglucose (FDG)-positron emission
tomography (PET)/CT scanning within 1 month before
operation. Primary lesions were also evaluated using thin-
section CT images. CT scans were obtained during full
inspiration. GGO was defined on a CT scan by hazy
increased opacities in lung parenchyma with preservation
of bronchial structures and vascular margins (18). The
diameter of GGO was defined as the largest axial diameter
of the lesion on the lung window setting. Consolidation was
defined as an area of increased opacification that completely
obscured underlying bronchial structures and vascular
markings, and the diameter of the consolidation area on the
axial image on the lung window setting was also measured.
We defined tumors with the diameter of consolidation to
the diameter of tumor ratio (C/T ratio) less than 0.5 as
GGO-predominant tumors, and tumors with C/T ratio
greater than or equal to 0.5 as solid-predominant tumors.
Each lung nodule on preoperative CT scans was reviewed
blindly by two thoracic surgeons.

LNs were regarded as malignant when their short-axis
diameters were greater than 10 mm on a CT scan and their
FDG uptakes were greater than those of the surrounding
mediastinal structures. However, high FDG in a LN was
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regarded as benign if the LN contained benign calcification
or if unenhanced CT images showed high attenuation with
a distinct margin (19). In cases in which there was general
symmetric and equivocal FDG uptake in the mediastinal
lymph nodes on a PET/CT scan, it was interpreted as reactive
change of the lymph node by inflaimmation. In patients
diagnosed with ¢NO tumors by chest CT and PET/CT
scanning, surgery was performed without preoperative
invasive LN staging if complete resection was considered
possible.

Histologic evaluation

All clinical specimens were examined by pathologists whose
observations were recorded. Tumor studies included histologic
characteristics like tumor size, location, differentiation,
lymph node status, pleural invasion, lymphatic invasion,
and vascular invasion. In the cases of adenocarcinoma,
histologic subtypes were classified according to 2015 WHO
classification system (20). Adenocarcinoma in situ (AIS),
minimally invasive adenocarcinoma (MIA) defined as small
(<3 cm) and solitary adenocarcinomas that consisted of
lepidic growth pattern without invasion (AIS) or with <5 mm
invasion (MIA) were identified (14).

Statistical analysis

Clinicopathological factors were compared. The Student’s
t-test or the Wilcoxon rank-sum test was used for two
groups of continuous variables, and ANOVA and Kruskal
Wallis H test was used for three groups of continuous
variables. In addition, the X’ test or Fisher’s exact test was
applied for categorical variables. Follow-up data for the
interval between surgical resection and last follow-up
visit were analyzed using confirmed recurrences/deaths
to calculate RFS via Kaplan-Meier method. Survival of
each group was compared by log-rank test, and the Cox
proportional hazards model of multivariate analysis was
engaged to determine risk of recurrence. Multivariate
logistic regression was used to analyze factors influencing
nodal upstaging after surgery. A value of P<0.05 was
considered statistically significant.

Results

Of a total of 358 patients, the number with GGO-
predominant tumor was 129 (36.0%) and that with solid-
predominant tumor was 229 (64.0%). Clinicopathological
characteristics were compared among the NoMLE, MLS,
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and MLND groups of GGO-predominant tumor and solid-
predominant tumor (Table 1).

In the case of GGO-predominant tumor, there was
no difference in age, smoking history, tumor location,
preoperative mean serum carcinoembryonic antigen (CEA)
level, or mean maximum standardized uptake value (SUV,,,.)
of FDG on PET scanning among the NoMLE, MLS, and
MLND groups; the only significant difference was that there
were more females in the MLND group compared to the
others. Mean tumor size was smaller in the NoMLE group
(1.5 c¢m) than in the MLS (1.7 ¢m) or MLND (1.7 cm)
groups, but it was not statistically significant (P=0.091). All
GGO-predominant tumors were adenocarcinoma. There
was no difference in tumor differentiation among the three
groups. There was no difference in either clinical stage
or pathologic stage (P=0.363, P=0.203, respectively). A
patient with tumor beyond pathologic stage IIA was found
in the MLND group (clinical T1aNOMO to pathological
T1aN1MO). In other words, the number of nodal upstaging
in GGO-predominant tumor was 1 (0.8%). There was
no difference among the three groups in visceral pleural
invasion, lymphatic invasion, or vascular invasion of tumor.
There was no difference in the incidence of postoperative
complications, and there was no postoperative mortality.
There was no significant difference among the three groups
in terms of cases in which adjuvant chemotherapy was
executed.

In the case of solid-predominant tumor, there was no
difference among the three groups in age, sex, smoking
history, tumor location, involved lobe, preoperative
serum CEA, or SUV,,,.. There was also no difference in
tumor size, histology, tumor differentiation, clinical stage,
pathologic stage, incidence of nodal upstaging, visceral
pleural invasion, lymphatic invasion, or vascular invasion.
Nodal upstaging was observed in 25 patients (10.9%).
There were 17 cases of N1 metastasis and 8 cases of N2
metastasis. There was no difference among the three groups
in terms of postoperative complications, and there was one
incidence of postoperative mortality in the MLND group.

GGO-predominant tumor was divided into AIS, MIA,
and invasive adenocarcinoma made by postoperative
histologic diagnosis (Table 2). There was no difference
among the three groups even in cases when they were
diagnosed with AIS or MIA after surgery (P=0.176).

Median follow-up time for all patients was 1,153 days
(range, 34-4,095 days), and recurrences were recorded in 63
patients. There was no difference in recurrence among the
three groups in GGO-predominant tumor, however there
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Table 1 Clinicopathological characteristics of GGO-predominant tumor and solid predominant tumor

Veriables GGO-predominant (n=129) Solid-predominant (n=229)
NoMLE (n=28) MLS (n=19) MLND (n=82) P value* NoMLE (n=28) MLS (n=39) MLND (n=162) P value’
Age, mean + SD (years) 57.8+9.3 62.0+9.1 60.5+8.2 0.207 63.0+8.8 65.2+8.2 63.8+9.8 0.613
Sex (%) 0.005 0.156
Female 10(35.7) 7 (36.8) 54 (65.9) 10(35.7) 13 (33.3) 78 (48.1)
Male 18 (64.3) 12 (63.2) 28 (34.1) 18 (64.3) 26 (66.7) 84 (51.9)
Smoker (current or former) (%) 12 (42.9) 421.1) 21 (25.6) 0.160 13 (46.4) 18 (46.2) 62 (38.3) 0.533
Tumor location (%) 0.415 0.960
Central 0 0 3(3.7) 4(14.3) 5(12.8) 20 (12.3)
Peripheral 28(100.0) 19 (100.0) 79 (96.3) 24 (85.7) 34 (87.2) 142 (87.7)
Serum CEA, mean + SD (ng/mL) 1.7£0.8 22+1.5 1.6+1.7 0.380 5.5+14.7 3.0+2.7 2.8+4.0 0.202
SuV,_,..mean = SD 1.3+0.9 1.4+1.4 1.5+1.1 0.799 4.9+4.2 5.9+3.7 5.2+3.7 0.564
Tumor size, mean + SD (cm) 1.5+0.6 1.7+0.5 1.7+£0.6 0.091 2.1+0.6 2.1+0.5 2.1+0.6 0.774
Histology (%) 0.663
Adenoca 28(100.00 19(100.0) 82 (100.0) 23 (82.1) 31 (79.5) 138 (85.2)
SqCC 0 0 0 5(17.9) 8 (20.5) 24 (14.8)
Differentiation (%) 0.188 0.822
Well 21 (75.0) 18 (94.7) 70 (85.4) 8 (28.6) 13(33.3) 49 (30.4)
Moderate 6(21.4) 1(6.3) 12 (14.6) 18 (64.3) 20 (561.3) 92 (57.1)
Poor 1(3.6) 0 0 2(7.1) 6 (15.4) 20 (12.4)
Number of dissected lymph 4.3+2.7 6.1£3.2 13.9+6.6  <0.001 3.7+2.9 8.5+5.0 16.2+8.1 <0.001
nodes, mean + SD
Clinical stage (%) 0.363 0.937
T1aNOMO 25 (89.3) 17 (89.5) 61 (74.4) 14 (50.0) 18 (46.2) 73 (45.1)
T1bNOMO 3(10.7) 2(10.5) 20 (24.4) 7 (25.0) 13(33.3) 48 (29.6)
T2aNOMO 0 0 1(1.2) 7 (25.0) 8 (20.5) 41 (25.3)
Pathologic stage (%) 0.203 0.901
TisNOMO 5(17.9) 1(6.3) 2.4 0 0 0
T1aNOMO 17 (60.7) 13(68.4) 55 (67.1) 1139.3) 16 (41.0) 59 (36.4)
T1bNOMO 4(14.3) 5 (26.3) 19(23.2) 10(35.7) 13(33.3) 56 (34.6)
T2aNOMO 2(7.1) 0 5(6.1) 5(17.9) 4(10.3) 28 (17.3)
> stage IIA 0 0 1(1.2 2(7.1) 6 (15.4) 19 (11.7)
Nodal upstaging (%) 0 0 1(1.2) 0.749 2(7.1) 5(12.8) 18 (11.1) 0.160
Pleural invasion (%) 0.516 0.348
Visceral 2(7.1) 0 5(6.1) 5(17.9) 4(10.3) 36 (22.4)
Parietal 0 0 0 0 1(2.6) 1(0.6)
Lymphatic invasion (%) 1(3.6) 1(6.3) 11(13.4) 0.246 9(32.1) 13 (33.3) 54 (33.5) 0.990
Vascular invasion (%) 0 1(6.3) 3@3.7) 0.528 2(7.1) 4(10.3) 18(11.2) 0.812
Complications (%) 2(7.1) 3(15.8) 8(9.8) 0.619 7 (25.0) 5(12.8) 21 (13.0) 0.234
Postoperative mortality (%) 0 0 0 0 0 1(0.6) 0.812
Adjuvant therapy (%) 0 1(6.3) 224 0.498 5(17.9) 7(17.9) 16 (9.9) 0.240

*, comparison among GGO-predominant groups; *, comparison among solid-predominant groups. GGO, ground glass opacity; NoMLE, no
mediastinal lymph node evaluation; MLS, mediastinal lymph node sampling; MLND, mediastinal lymph node dissection; SD, standard deviation;
CEA, carcinoembryonic antigen; SUV,,,,, maximum standardized uptake value; Adenoca, adenocarcinoma; SqCC, squamous cell carcinoma.
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Table 2 Radiological and histological aspects of GGO-predominant tumor

Variables NoMLE (n=28) (%) MLS (n=19) (%) MLND (n=82) (%) P value*
AIS 5(17.9) 2(10.5) 3(3.7) 0.176
MIA 11 (39.3) 8 (42.1) 34 (41.5)

Invasive adenocarcinoma 12 (42.9) 9 (47.4) 45 (54.9)

*, comparison among the three groups. GGO, ground glass opacity; NOMLE, no mediastinal lymph node evaluation; MLS, mediastinal
lymph node sampling; MLND, mediastinal lymph node dissection; AlS, adenocarcinoma in situ; MIA, minimally invasive adenocarcinoma.

Table 3 Summary of recurrence

Variables NoMLE (%) MLS (%) MLND (%) P value*
GGO-predominant 0.871
Overall recurrence 1 (3.6) 1(5.3 3(3.6)
Locoregional 0 0 1(1.2)
Distant 1(1.2)
Both 1(3.6) 1(56.3) 1(1.2)
Solid-predominant 0.002
Overall recurrence 13 (46.4) 11(28.2) 34 (21.0)
Locoregional 8 (28.6) 5(12.8) 14 (8.6)
Distant 2(7.1) 2(.1) 11(6.8)
Both 3(10.7) 4(10.3) 9(5.6)

Locoregional: recurrence within ipsilateral hemithorax including
pleura and mediastinal lymph node. *, comparison among
the three groups. GGO, ground glass opacity; NoMLE, no
mediastinal lymph node evaluation; MLS, mediastinal lymph
node sampling; MLND, mediastinal lymph node dissection.
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Figure 1 Comparison of 5-year recurrence-free survival among
GGO-predominant tumors. GGO, ground glass opacity; NoMLE,
no mediastinal lymph node evaluation; MLS, mediastinal lymph

node sampling; MLND, mediastinal lymph node dissection.
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Figure 2 Comparison of 5-year recurrence-free survival among
solid-predominant tumors. NoMLE, no mediastinal lymph node
evaluation; MLS, mediastinal lymph node sampling; MLND,

mediastinal lymph node dissection.

was significantly more locoregional recurrence in the solid-
predominant tumor (28.6% wvs. 12.8% wvs. 8.6%, P=0.002) in
the NoMLE group vs. MLS vs. MLND, respectively (7able 3).

There was no statistical difference among the NoMLE,
MLS, and MLND groups in terms 5-year RFS in the case
of GGO-predominant tumor (100% wvs. 92.9% vs. 93.8%,
respectively, P=0.889; Figure I). Survivals of NoMLE,
MLS, and MLND groups of solid-predominant tumor were
48.6%, 72.8%, and 73.1%, respectively (Figure 2). There
was statistically significant difference between NoMLE
and MLND (P=0.007) in solid-predominant tumor.
Multivariate Cox proportional hazards analysis of RFS in
GGO-predominant tumor showed that NoMLE was not
associated with recurrence [covariate factors = age, sex,
smoking status, CEA, SUV,,, tumor size ; HR, 1.021; 95%
confidence interval (CI), 0.088-11.893; P=0.987] (Table 4).
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SUV,.., was a significant risk factor for recurrence in GGO-
predominant tumor (HR, 3.096; 95% CI, 1.348-7.109;
P=0.008).

Multivariate analysis (via logistic regression model) was
performed to identify risk factors for nodal upstaging (Zable 5).
Variables in the model included age, sex, smoking status,
GGO-predominant tumor, adenocarcinoma, NoMLE,
central location, CEA, and tumor size. Ultimately, GGO-
predominant tumor [odds ratio (OR) =0.063; P=0.008] was
identified as the sole parameter significantly impacting
nodal upstaging in a negative fashion.

Table 4 Multivariate analysis for recurrence of GGO predominant

tumor

Variables HR 95% Cl P value
NoMLE 1.136 0.088-11.893 0.987
Age 0.893 0.766-1.042 0.151
Sex (female) 0.345 0.003-41.009 0.662
Smoker 10.947 0.092-1175.007 0.332
CEA 1.076 0.583-2.261 0.690
SuvV__ 4.882 1.348-7.109 0.008
Tumor size 0.376 0.051-5.812 0.615

HR, hazard ratio; Cl, confidence interval; GGO, ground glass
opacity; NoMLE, no mediastinal lymph node evaluation; CEA,
carcinoembryonic antigen; SUV,,,,, maximum standardized
uptake value.

Moon et al. Mediastinal lymph node evaluation in GGO

Discussion

Adenocarcinoma is heterogeneous and mostly exists in
the form of mixed subtypes. According to the 2015 WHO
classification of lung tumors, adenocarcinoma may be
classified into various subtypes (20,21). AIS and MIA,
in which a lepidic pattern is a major component, show a
very good prognosis (22). Since a lepidic pattern is known
to be non-invasive and often appears as GGO on CT, a
patient with a GGO nodule on imaging is likely to be
diagnosed with AIS or MIA (4,23). Although the standard
surgical treatment of early lung cancer is major pulmonary
resection with MLND, a lesser surgical procedure such as
limited resection may be sufficient for GGO since there
is a good possibility that it is AIS or MIA. In this study we
focused on MLE rather than limited resection as the extent
of the surgical procedure and we included patients who
underwent standard anatomical resection over lobectomy.
We chose our criteria of tumor size 3 cm or less because
T1 comprises tumors sized 3 cm or less, and AIS and MIA,
whose prognosis is favorable, also consist of tumors sized
3 cm or less (21). That is also why we chose to study tumors
considered to be in early clinical stage.

Comparison of clinicopathological characteristics was
made with the classification of GGO-predominant tumor
into NoMLE, MLS, and MLND groups, and there was no
statistically significant difference in all factors (except sex),
particularly in pathologic stage and histological subtype

Table 5 Univariate and multivariate analysis for nodal upstaging of clinical NO non-small cell lung cancer (<3 c¢m)

Univariate analysis

Multivariate analysis

Variables
OR 95% ClI P value OR 95% ClI P value

Age 0.960 0.916-1.006 0.085 0.963 0.922-1.006 0.091
Sex (female) 1.351 0.380-4.798 0.642

Smoker 1.119 0.304-4.113 0.866

GGO-predominant 0.078 0.010-0.611 0.015 0.063 0.008-0.482 0.008
Adenocarcinoma 2.278 0.405-12.780 0.350

NoMLE 0.223 0.023-2.186 0.198

Central location 1.698 0.449-6.415 0.435

CEA 1.046 0.991-1.104 0.105

Tumor size 1.568 0.677-3.634 0.294

OR, odds ratio; Cl, confidence interval; GGO, ground glass opacity; NoMLE, no mediastinal lymph node evaluation; CEA, carcinoembryonic

antigen.
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(AIS or MIA). There was no difference among the three
groups in 5-year RES in GGO-predominant tumor. In other
words, there was no effect on survival even if MLE was
not conducted in GGO-predominant tumor. In addition,
in multivariate analysis, which was conducted to identify
factors related to recurrence of GGO-predominant tumor,
NoMLE was not a significant factor related to recurrence.
There was one incidence of nodal upstaging in the MLND
group of GGO-predominant tumor. However, in that case,
the metastasis was found in a lobar lymph node (N1 node,
station 12), which was resected at lobectomy, and not in
a mediastinal lymph node, so there was no case in which
metastasis was found in a mediastinal lymph node in a GGO-
predominant tumor. That fact supports the suggestion that
MLE is not required in GGO-predominant tumor.

In previous studies, the incidence of mediastinal lymph
node metastasis has been very low in GGO-predominant early
stage NSCLC (11,24). This study also found that there was
no mediastinal lymph node metastasis in GGO-predominant
tumor. It may be reasonable to bypass MLE in cases with
low risk of mediastinal lymph node metastasis. Although one
study reported no difference in postoperative complications
between selective LN sampling and MLND (25),
it can be assumed that if MLE is not performed, the surgical
risk and operative time can be lessened and postoperative
status of patients improved.

In the case of solid-predominant tumor, there was
no difference among the three groups in terms of
clinicopathological characteristics, but the 5-year RFS
was lowest in the NoMLE group. In particular, there was
statistically significant difference in the survival between the
NoMLE and MLND groups. For solid-predominant tumor,
it is recommended that MLE be performed without fail as
standard treatment, even in the case of clinical NO, since
more accurate mediastinal lymph node staging is to be made
through MLND or MLS in the end (9). In the case of solid-
predominant tumor, there have been cases in which tumors
previously diagnosed as clinical NO were diagnosed with
mediastinal lymph node metastasis after surgery (26). In this
study, mediastinal lymph node metastasis was also found in
eight patients; seven of those patients were found through
MLND. If MLND had been performed in both NoMLE
and MLS groups, more cases of N2 node metastasis could
have been detected. This strongly suggests that MLE should
always be performed in the case of solid-predominant tumor.

In this study, clinical stage and radiomorphologic
features were the only preoperative factors used to choose
the surgical procedure, because pathologic stage and
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histomorphologic characteristics of tumors could not be
determined preoperatively. The C/T ratio was used as part of
the radiomorphologic evaluation, because many studies have
used the C/T ratio as an indicator of tumor invasiveness or
indication for sublobar resection (14,15,27). Disease-specific
prognosis better reflects cancer-related RFS as opposed to
overall survival. Moreover, overall survival is a poor gauge
of prognosis in stage I disease comparisons, because deaths
are less likely a direct result of cancer (14). For this study,
comparison of cancer-specific prognosis was our aim, and we
examined RFS overall and separately at clinical stage I.

This study had a number of limitations: the first is
that this was a retrospective review. Second, we obtained
the data from a single institution, and there were an
insufficient number of cases. A multicenter randomized
trial may be required to validate our results. Third, a
slightly more accurate ¢cNO could have been obtained if
invasive LN staging had been performed for preoperative
LN diagnosis rather than only chest CT and PET/CT
scanning. However, because invasive LN staging very
rarely yields positive results in cases of ¢cNO tumors found
on chest CT and PET/CT scans and because of its high
cost and invasiveness, it is generally performed only if
N2 or N3 disease is suspected. Furthermore, invasive LN
staging is considered unnecessary since the incidence of LN
metastasis is extremely rare in GGO-predominant tumor.

In conclusion, NoMLE does not reduce the survival of
clinical NO non small cell lung cancer presenting as GGO-
predominant nodule 3 cm or less in size. The incidence
of mediastinal lymph node metastasis is extremely rare in
GGO-predominant lung cancer. In particular, postoperative
lymph nodal upstaging seldom occurs in GGO-predominant
lung cancer. Future multicenter randomized controlled
trials may provide more accurate results.
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