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Objective: To evaluate the prevalence and risk factors of occult intrathoracic lymph node metastasis on preoperative chest
computed tomography (CT) in clinical NO non-small cell lung cancer (NSCLC) patients.

Material and Method: We retrospectively reviewed 490 definitely diagnosed NSCLC cases. Eighty-three individuals who
met the criteria for clinical NO NSCLC were enrolled. CT findings of these patients were reviewed for tumor side, tumor
location, lobar involvement, tumor size, and histology. Prevalence and risk factors of occult intrathoracic lymph node
metastasis were analyzed by univariate and multivariate analysis.

Results: Eighty-three patients with confirmed clinical NO NSCLC were evaluated, including 44 men and 39 women, ages
ranging from 38 to 86 years (mean 65.27+11.27). Prevalence of occult N1-2 (intrathoracic) and N2 (mediastinal) lymph
node involvement were 15.7% (13/83) and 8.4% (7/83), respectively. According to univariate analysis, risk factors for occult
NI-2 disease were lefi-sided tumor (p = 0.038), left lower lobe (LLL) tumor (p = 0.045), and clinical T2 tumor (p = 0.028).
By multivariate analysis, risk factors for occult NI1-2 disease included LLL tumor (p = 0.031) and clinical T2 tumor
(p = 0.036). Clinical T2 tumor was identified as a significant risk factor for predicting occult N2 disease (p = 0.033).

Conclusion: Prevalence of occult intrathoracic and mediastinal lymph node involvement in clinical NO NSCLC patients
were 15.7% and 8.4%, respectively. As such, preoperative cervical mediastinoscopy is recommended in NO NSCLC patients
with clinical T2 to rule out mediastinal lymph node involvement.
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Between 2007 and 2009 in Thailand, lung Positron emission tomography (PET) remains

cancer was the second most common cancer in men
and the fourth most common cancer in women". Lung
cancer is classified into two broad classifications, small
cell lung cancer (SCLC) and non-small cell lung cancer
(NSCLC). In most cases, NSCLC has a better prognosis
than SCLC. Treatment of NSCLC is dependent on
clinical staging. Treatment guidelines for patients with
NSCLC at our institution (Siriraj Hospital, Bangkok,
Thailand) are shown in Fig. 1.

Mediastinal lymph node involvement is the
most important prognostic factor in the absence of
distant metastasis®® and a guide for the further
management of NSCLC. Survival is improved in
patients with stage IIIA who receive preoperative
chemoradiotherapy followed by surgery, as compared
to those receiving surgery alone®-.
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the most accurate non-invasive tool for nodal staging
due to its high sensitivity and specificity in detecting
nodal metastasis®. However, PET is not widely
used in Thailand due to its high cost. As a diagnostic
alternative, clinicians in Thailand routinely use
computed tomography of the chest (chest CT) in
staging NSCLC. However, chest CT has been shown
to have a relatively low sensitivity and specificity in
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the staging of mediastinal lymph nodes. Because size
is used to determine the presence or absence of nodal
metastasis, lymph nodes greater than 1 cm in short axis
diameter are generally considered to be metastatic.
However, just as micrometastases can develop in
normal-sized nodes, nodal enlargement can also
result from benign diseases, such as granulomatous
infection”. Many previous studies have reported high
false-negative rates in detecting mediastinal lymph
node metastasis”'?. As a result, patients with clinical
NO NSCLC on preoperative chest CT who had occult
mediastinal lymph node metastasis underwent surgery
without receiving neoadjuvant therapy prior to surgery;
a course of treatment that could adversely affect patient
outcome.

Accordingly, accurate staging before
treatment decision is an important factor in optimizing
treatment result and clinical outcome. The objective
of the present study was to evaluate the prevalence of
and risk factors for occult intrathoracic lymph node
metastasis on preoperative chest CT in NSCLC patients
with intrathoracic lymph node smaller than 1 cm in
short axis diameter.

Material and Method
Patients

The protocol for the present retrospective
study was approved by the Siriraj Institutional Review
Board (SIRB), with informed consent being waived.
Four hundred ninety definitely diagnosed NSCLC
patients that underwent lung resection with mediastinal
lymph node dissection between January 2005 and
July 2011 were evaluated. Four hundred seven patients
were excluded from the study for one or more of
the following reasons: 1) patient had no record of
preoperative chest CT on the Siriraj Hospital Picture
Archiving and Communication System (PACs),
2) patient received neoadjuvant treatment, and/or
3) patient had intrathoracic lymph node of 1 cm or
larger in short axis diameter. Eighty-three patients
identified as having clinical NO NSCLC (intrathoracic
lymph node smaller than 1 cm in short axis diameter)
according to preoperative chest CT were included in
the present study.

CT scan protocol

Two different brands of 64 slice multiple
detector computed tomography (MDCT) machine
were used to evaluate patients in the present study (GE
Lightspeed VCT 64 Slice CT, GE Healthcare, Little
Chalfont, Buckinghamshire, United Kingdom; and
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Somatom Definition AS, Siemens Healthcare Global,
Erlangen, Germany). Chest CT was performed in both
pre-contrast phase and post-contrast enhancement
phase with patient in the supine position. Non-ionic
iodinated contrast material (=~ 80 cc) was administered
intravenously at an injection rate of 3 ml/second with
40 seconds scan delay after contrast administration.
CT images were obtained from the supraclavicular
region to the upper abdomen (end of lower aspect of
diaphragm). The Siemens scanner was set using the
following scan parameters: collimation 64x0.6 mm,
table feed/rotation 0.5 mm, slice width 1.25 mm,
volume pitch 16, 120 kVp, and 250 to 300 mAs.
The GE scanner was set, as follow: collimation
64x0.625 mm, table feed/rotation 0.5 mm, slice width
1.25 mm, volume pitch 16, 120 kVp, and 250 mAs.
Standard mediastinal window images (window width
400 HU and window level 60 HU) were used for
displaying and reviewing images on the PACs
workstation. Both axial CT images and multiplanar
reformation (MPR) were evaluated. Duration between
preoperative chest CT and operation was recorded.

Image analysis

Two experienced thoracic radiologists
retrospectively reviewed CT images of patients who
underwent lung resection with mediastinal lymph node
dissection and were confirmed as having NSCLC.
Patients who had intrathoracic lymph node smaller
than 1 cm in short axis diameter were selected. Imaging
was used to determine tumor side (right or left lung),
tumor location (central or peripheral area), lobar
involvement (right upper lobe [RULY], right middle lobe
[RMLY], right lower lobe [RLL], left upper lobe [LUL],
or left lower lobe [LLL]), and tumor size. Reported
findings represented the consensus decision between
the two reviewed thoracic radiologists.

Surgical technique

Patients underwent lung resection (lobectomy
or wedge resection) with systematic mediastinal
lymph node dissection. Intrathoracic lymph nodes were
identified according to the International Association
for the Study of Lung Cancer (IASLC) lymph node
map.

Pathologic analysis

Pathologic data, including tumor cell type
and differentiation, presence of nodal metastasis,
and pathologic nodal staging were recorded and
analyzed.
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Statistical analysis

All statistical analysis was performed using
SPSS Statistics version 18.0 (SPSS Inc., Chicago, IL,
USA). Unpaired t-test, Chi-square test, or Fisher’s
exact test and odds ratio (95% confidence interval [CI])
were used for univariate analysis. Multivariate analysis
was conducted using multiple logistic regression
(forward stepwise) method. A p-value less than 0.05
was considered statistically significant.

Results

Eighty-three patients with confirmed clinical
NO NSCLC who had lung resection and mediastinal
lymph node dissection were evaluated. They comprised
of 44 men and 39 women, ages ranging from 38 to
86 years (mean 65.27+11.27). Patient demographic
data, clinical data, CT findings, and pathologic findings
were listed in Table 1.

Prevalence of occult N1-2 (intrathoracic)
lymph node involvement and occult N2 (mediastinal)
lymph node involvement in clinical NO NSCLC patients
from preoperative chest CT was 15.7% (13/83 patients)
and 8.4% (7/83 patients), respectively.

From univariate analysis, significant risk
factors for predicting occult N1-2 disease were left-
sided tumor (p = 0.038), LLL tumor (p = 0.045), and
clinical T2 tumor (tumor size 3 to 7 cm) (p = 0.028)
(Table 2). Significant risk factors according to multi-
variate analysis were LLL tumor (adjusted OR 5.7
(95% CI 1.2, 27.1), p=0.031) and clinical T2 tumor
(adjusted OR 3.9 (95% CI 1.1, 14.2), p=0.036) (Table 3).
The only significant risk factor for predicting occult N2
disease was clinical T2 tumor (p=0.033) (data not shown).

From 13 patients with occult N1-2 lymph
node involvement, occult pathological N1 presented
in 6/13 patients (Fig. 2, 3) and occult pathological N2
was found in 7/13 patients, as described according to
lymph node station (Table 4). Subaortic node metastases
were found in three patients with LUL tumor (Fig. 4).
Right paratracheal node metastases were found in
two patients with RUL tumor (Fig. 5). Subcarinal
node metastases were found in one patient with LLL
tumor and one patient with RLL tumor (Fig. 6). Skip
metastasis was found in 3/7 patients (43%), with LUL
tumor with drainage to subaortic lymph nodes in two
patients and LLL tumor with drainage to subcarinal
lymph nodes in one patient.

Discussion

Effective treatment of bronchogenic
carcinoma is dependent upon clinical staging. In
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patients with stage I or II disease, surgery is the
first-line therapy with good prognosis. Patients with
mediastinal lymph node involvement (stage IITA)
should receive preoperative neoadjuvant therapy to
improve prognosis. As such, careful and accurate
mediastinal node staging is crucial. Chest CT and
cervical mediastinoscopy remain the gold standard
for mediastinal lymph node staging in NSCLC!"?.

Table 1. Demographic data, clinical data, CT findings, and
pathologic findings from 83 clinical NO NSCLC

patients

Characteristics/findings Results
Gender

Male 44 (53.0)

Female 39 (47.0)
Age (years)

Mean + SD 65.27+11.27

Range 38 to 86
Duration between CT scan and operation (days)

Mean + SD 51433

Range 2to 137
Side

Right 53 (63.9)

Left 30 (36.1)
Location

Central 14 (16.9)

Peripheral 69 (83.1)
Distribution

Right upper lobe (RUL) 28 (33.7)

Right middle lobe (RML) 6(7.2)

Right lower lobe (RLL) 18 (21.7)

Left upper lobe (LUL) 22 (26.5)

Left lower lobe (LLL) 9 (10.8)
T staging

T1 (tumor size <3 cm) 55 (66.3)

T2a (tumor size >3 cm but <5 cm) 25 (30.1)

T2b (tumor size >5 cm but <7 cm) 3(3.6)
C staging

IA (TINO) 55 (66.3)

IB (T2aNO0) 25(30.1)

IIA (T2bNO) 3(3.6)
Cell type

Adenocarcinoma 75(90.4)

Squamous cell carcinoma 6(7.2)

Large cell carcinoma 2(24)
Differentiation

Well differentiation 8(9.6)

Moderate differentiation 53 (63.9)

Poor differentiation 18 (21.7)
Pathologic lymph nodes

pNO 70 (84.3)

pNI1 +pN2 13 (15.7)

pN2 7(8.4)

CT = computed tomography; NSCLC =non-small cell lung cancer
Data presented as number and percentage, unless specified
otherwise
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Table 2. Univariate analysis of risk factors associated with occult N1-2 disease in NSCLC patients with intrathoracic lymph
node <1 cm in short axis diameter on preoperative chest CT

Risk factors pN1 +pN2 pNO Crude OR (95% CI) p-value
(n=13) (n="70)
Gender 0.948
Male 7(53.8) 37(529) 1
Female 6(46.2) 33(47.1) 0.96(0.29, 3.15)
Age (years), mean + SD 67.2+11.5 649+113 - 0.514
Duration between preoperative chest CT and operation (days), mean + SD 46+25 52+34 - 0.564
Side 0.038
Right 5(38.5) 48(68.6) 1
Left 8(61.5) 22(31.4) 3.49(1.02,11.90)
Location 0.219
Central 4(30.8) 10(14.3) 1
Peripheral 9(69.2) 60(85.7) 0.38(0.10, 1.45)
Lobar involvement 0.045
RUL 3(23.1) 253357 1
RML 0(0.0) 6(8.6) -
RLL 1(7.7) 17(24.3)  0.49 (0.05,5.12)
LUL 5(38.5) 17(24.3) 2.45(0.52,11.64)
LLL 4(30.8) 5(7.1) 6.67 (1.13, 39.47)
T staging 0.028
T1 5(38.5) 50(71.4) 1
T2a+ T2b 8(61.5) 20(28.6) 4.00(1.17,13.71)
C staging 0.063
IA+1B 11(84.6) 69(98.6) 1
A 2 (15.4) 1(1.4) 12.55(1.05,150.31)
Cell type 0.605
Adenocarcinoma 11(84.6) 64(91.4) 1
Non-adenocarcinoma 2 (15.4) 6 (8.6) 1.94 (0.35, 10.87)
Differentiation 0.357
Well differentiation 0(0.0) 8§(11.9) -
Moderate differentiation 8(66.7) 45(67.2) 1
Poor differentiation 4(33.3) 14(209) 1.61(0.42,6.15)

OR = odds ratio; CI = confidence interval

Data presented as number and percentage, unless specified otherwise

p-value <0.05 are considered statistically significant

Table 3. Multivariate analysis of predictors of occult N1-2
disease in NSCLC patients with intrathoracic lymph
node <1 cm in short axis diameter on preoperative
chest CT

Risk factors Adjusted OR (95% CI) p-value
T staging 3.9(1.1,14.2) 0.036
Distribution 5.7(1.2,27.1) 0.031

OR = odds ratio; CI = confidence interval

Meyers et al'® reported that occult mediastinal lymph
node metastasis was found in only 5.6% of patients
with clinical stage I lung cancer, as screened by CT
and PET, and suggested that the routine use of
mediastinoscopy in these patients is not cost effective.
Cerfolio et al"® found that after both integrated
PET/CT and CT, only 2.9% of clinical NO patients
had positive mediastinoscopic results and only 3.7%
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had positive endoscopic ultrasound-guided fine
needle aspiration biopsy (EUS-FNA) results. Thus,
they recommended against routine mediastinoscopy
or EUS-FNA in clinical NO patients.

At our medical center, we use cervical medi-
astinoscopy or endobronchial ultrasound-transbronchial
needle aspiration (EBUS-TBNA) in clinical N-positive
patients. Patients with clinical NO went directly to
surgery, without cervical mediastinoscopy or EBUS-
TBNA. Accordingly, knowledge of prevalence and
risk factors relating to occult mediastinal lymph node
metastasis would be very useful information for
identifying candidates for cervical mediastinoscopy
or EBUS-TBNA in clinical NO patients.

Prevalence of occult N1-2 lymph node
metastasis in the present study was 15.7%. Prevalence
of occult N2 lymph node metastasis was 8.4%, which
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Fig. 2

Axial preoperative chest CT of a 77-year-old man with confirmed squamous cell carcinoma: A) primary tumor
at left upper lobe (arrow), measuring approximately 3.3x3.9 cm (T2a); B) subcentimeter lymph node at left
peribronchial area (arrowhead), measuring approximately 0.84 cm in short axis diameter (pN1 at left peribronchial
lymph node).

was lower than many previous studies. Gomez-Caro
et al®, Al Sarraf et al®, and Kanzaki et al'» reported
incidence of occult N2 disease of 14.4%, 16%, and
11%, respectively. Risk factors for occult N2 disease
reported in previous studies included adenocarcinoma
cell type@®!31519 RUL tumor®!*-15 RML tumor?,
large tumor size"*'9), central location®'®, high PET
maximum standardized uptake value (SUVmax) of
primary tumor!>'>19_ positive N1 nodes on PET®, and
female gender®. In the present study, prevalence of
occult N1-2 metastases increased significantly in the
presence of LLL tumor and clinical T2 tumor (tumor
size 3 to 7 cm). Prevalence of occult N2 metastases

Fig.3  Axial preoperative chest CT of a 74-year-old  j o oncoq significantly in the presence of clinical T2
woman with confirmed squamous cell carcinoma .
at left lower lobe (arrow), measuring approximately tl.lm(.)r. In the present study, large tgmor Slz.e Was a
6.2x4.0 cm (T2b), with involved peribronchial arca significant .r1sk facto.r for occult. N2 disease, similar to
(pN1 at left peribronchial area). many previous studies"*'®. Primary tumor cell type
Table 4. Pattern of pN1-2 involvement in patients with negative intrathoracic lymph node on preoperative chest CT

(n=13)

No. Distribution T staging Duration between preoperative chest CT and operation pNI1 pN2

1 LLL T2a 1 month 4 days Positive Negative

2 RUL T1 21 days Positive Negative

3 LLL T2b 1 month 21 days Positive Negative

4 LUL T2a 1 month 11 days Positive Negative

5 LLL T1 2 month 1 day Positive Negative

6 LUL T1 3 months 10 days Positive Negative

7 RUL Tl 11 days Positive Right paratracheal

8 LUL T2b 1 month 19 days Positive Subaortic

9 LUL T2a 9 days Negative Subaortic

10 LLL T2a 1 month 8 days Negative Subcarina

11 RLL T2a 2 months 13 days Positive Subcarina

12 RUL T2a 2 months 6 days Positive Right paratracheal

13 LUL T1 1 month 18 days Negative Subaortic
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1313



Fig.4  Axial preoperative chest CT of an 85-year-old woman with adenocarcinoma: A) primary tumor at left upper lobe
(arrow), measuring approximately 1.6x1.5 cm (T1); B) subcentimeter lymph node at subaortic region (arrowhead),
measuring approximately 0.95 cm in short axis diameter (pN2 at subaortic region).

Fig.5  Axial preoperative chest CT of a 58-year-old man with confirmed adenocarcinoma: A) primary tumor at right
upper lobe (arrow), measuring approximately 0.6x0.9 cm in size (T1); B) subcentimeter lymph node at right lower
paratracheal area (arrowhead), measuring approximately 0.69 cm in short axis diameter (arrowhead) (pN2 at right

paratracheal area).

Fig. 6  Axial preoperative chest CT of a 54-year-old woman with confirmed adenocarcinoma: A) primary tumor at right
lower lobe (arrow), measuring approximately 3.3x2.9 cm in size (T2a); B) subcentimeter lymph node at subcarina,
measuring approximately 0.48 cm in short axis diameter (arrowhead) (pN2 positive at subcarina).

did not affect the prevalence of occult N2 metastases, studies, were not significant risk factors in the present
which agreed with the reported findings of Al Sarraf  study. This may be due to a small sample size in the
et al®. Other risk factors, such as RUL tumor, RML  occult N2 patient group.

tumor, and central location, which was shown to be a The present study found occult N1 in 6/13
significant risk factor for occult N2 disease in previous  patients. We endeavored to retrospectively investigate
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the cause of false-negative results for intrathoracic
lymph node staging in these patients. In some cases,
we found that the tumor had blended with these occult
N1 lymph nodes, so lymph node involvement in these
instances could not be identified.

In our study, patterns of mediastinal lymph
node involvement varied according to lobar involvement
of the primary tumor, as follows: right upper lobe tumor
drained into the right paratracheal node, left upper lobe
tumor drained into the subaortic node, and left and
right lower lobe tumors drain into the subcarinal node.
These observed patterns were identical to the patterns
reported in a previous study'”.

Mediastinal node metastasis may develop via
direct lymphatic drainage that bypasses the hilar nodes;
a condition most commonly seen in the upper lobes"”.
Our study found skip metastasis in 3/7 patients (43%),
as follows: LUL tumor with drainage to subaortic
lymph nodes in two patients and LLL tumor with
drainage to subcarinal lymph nodes in one patient,
which was similar to results reported by Kanzaki
et al®. The most common tumor location was the
upper lobe.

Although our study found a wide variation
in duration between preoperative chest CT and
operation (2 to 137 days), there was no significant
difference between non-occult intrathoracic lymph
node metastasis patients and occult intrathoracic lymph
node metastasis patients (p = 0.564).

Limitations of the present study include its
retrospective design and the small sample size of
clinical NO NSCLC.

Conclusion

From preoperative chest CT in clinical NO
NSCLC patients, prevalence of occult N1-2 involvement
and occult N2 involvement was 15.7% and 8.4%,
respectively. Risk factors for occult intrathoracic lymph
node metastasis were LLL tumor and clinical T2 tumor.
Clinical T2 tumor was identified as a risk factor for
occult mediastinal lymph node metastasis. These
findings suggest that clinical NO NSCLC patients with
clinical T2 tumor (tumor size 3 to 7 cm) should undergo
preoperative cervical mediastinoscopy to rule out
mediastinal lymph node involvement.

What is already known on this topic?

Treatment of bronchogenic carcinoma depend
mainly on TNM staging and one of the most important
factor is mediastinal node staging. The previous studies
report many risk factors for occult nodal metastasis
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including adenocarcinoma cell type, RUL tumor, RML
tumor, large tumor size, central location, high PET
SUVmax of primary tumor, positive N1 nodes on PET,
and female gender.

What this study adds?

The present study focusses on risk factors
for occult nodal metastasis. The result shows that
LLL tumor, which has not been mention in previous
publications, is one of the main factor for occult nodal
metastasis.

Acknowledgement

The authors gratefully acknowledge
Chulaporn Pool-ium for assistance with statistical
analysis, Orasa Chawalparit and Kullathorn
Tepmongkol for advice and guidance, and the
Department of Pathology, Faculty of Medicine Siriraj
Hospital for pathologic analyze.

Potential conflicts of interest
None.

References

1. Khuhaprema T, Attasara P, Sriplung H, Wiangnon
S, Sangrajrang S. editors. Cancer in Thailand. Vol.
VII, 2007-2009. Bangkok: National Cancer
Institute; 2013.

2. Gomez-Caro A, Garcia S, Reguart N, Arguis P,
Sanchez M, Gimferrer JM, et al. Incidence of
occult mediastinal node involvement in ¢cNO non-
small-cell lung cancer patients after negative
uptake of positron emission tomography/computer
tomography scan. Eur J Cardiothorac Surg 2010;
37:1168-74.

3. Roth JA, Atkinson EN, Fossella F, Komaki R,
Bernadette RM, Putnam JB Jr, et al. Long-term
follow-up of patients enrolled in a randomized
trial comparing perioperative chemotherapy and
surgery with surgery alone in resectable stage II1A
non-small-cell lung cancer. Lung Cancer 1998;
21: 1-6.

4. Rusch VW, Albain KS, Crowley JJ, Rice TW,
Lonchyna V, McKenna R Jr, et al. Surgical
resection of stage IIIA and stage I1IB non-small-
cell lung cancer after concurrent induction
chemoradiotherapy. A Southwest Oncology Group
trial. J Thorac Cardiovasc Surg 1993; 105: 97-104.

5. Rosell R, Gomez-Codina J, Camps C, Maestre J,
Padille J, Canto A, et al. A randomized trial
comparing preoperative chemotherapy plus

1315



10.

11.

surgery with surgery alone in patients with non-
small-cell lung cancer. N Engl J Med 1994; 330:
153-8.

Al Sarraf N, Aziz R, Gately K, Lucey J, Wilson L,
McGovern E, et al. Pattern and predictors of occult
mediastinal lymph node involvement in non-small
cell lung cancer patients with negative mediastinal
uptake on positron emission tomography. Eur J
Cardiothorac Surg 2008; 33: 104-9.

McLoud TC, Bourgouin PM, Greenberg RW,
Kosiuk JP, Templeton PA, Shepard JA, et al.
Bronchogenic carcinoma: analysis of staging in
the mediastinum with CT by correlative lymph
node mapping and sampling. Radiology 1992;
182: 319-23.

Kramer H, Groen HJ. Current concepts in the
mediastinal lymph node staging of nonsmall cell
lung cancer. Ann Surg 2003; 238: 180-8.

Lloyd C, Silvestri GA. Mediastinal staging of
non-small-cell lung cancer. Cancer Control 2001;
8:311-7.

Prenzel KL, Monig SP, Sinning JM, Baldus SE,
Brochhagen HG, Schneider PM, et al. Lymph node
size and metastatic infiltration in non-small cell
lung cancer. Chest 2003; 123: 463-7.

Gupta NC, Graeber GM, Bishop HA. Comparative
efficacy of positron emission tomography with
fluorodeoxyglucose in evaluation of small (<1 cm),
intermediate (1 to 3 cm), and large (>3 cm) lymph
node lesions. Chest 2000; 117: 773-8.

1316

12.

13.

14.

15.

16.

17.

Kerr KM, Lamb D, Wathen CG, Walker WS,
Douglas NJ. Pathological assessment of mediastinal
lymph nodes in lung cancer: implications for non-
invasive mediastinal staging. Thorax 1992; 47:
337-41.

Kanzaki R, Higashiyama M, Fujiwara A, Tokunaga
T, Maeda J, Okami J, et al. Occult mediastinal
lymph node metastasis in NSCLC patients diagnosed
as clinical NO-1 by preoperative integrated FDG-
PET/CT and CT: Risk factors, pattern, and histo-
pathological study. Lung Cancer 2011; 71: 333-7.
Meyers BF, Haddad F, Siegel BA, Zoole JB,
Battafarano RJ, Veeramachaneni N, et al. Cost-
effectiveness of routine mediastinoscopy in
computed tomography- and positron emission
tomography-screened patients with stage I lung
cancer. ] Thorac Cardiovasc Surg 2006; 131: 822-9.
Cerfolio RJ, Bryant AS, Eloubeidi MA. Routine
mediastinoscopy and esophageal ultrasound
fine-needle aspiration in patients with non-small
cell lung cancer who are clinically N2 negative:
a prospective study. Chest 2006; 130: 1791-5.
Lee PC, Port JL, Korst RJ, Liss Y, Meherally DN,
Altorki NK. Risk factors for occult mediastinal
metastases in clinical stage I non-small cell lung
cancer. Ann Thorac Surg 2007; 84: 177-81.
Sharma A, Fidias P, Hayman LA, Loomis SL, Taber
KH, Aquino SL. Patterns of lymphadenopathy in
thoracic malignancies. Radiographics 2004; 24:
419-34.

J Med Assoc Thai | Vol. 100 | No. 12 | 2017



o a o A ' < o 1 S A ' A o ' a

i’]ﬂ‘i'lfniLﬂﬂkm&'ﬁﬂiﬁ]ﬂLﬂfl\i‘llfNﬂ'litlfl/‘liﬂi:ﬁnfl‘llﬂ@llﬁ',Li\iﬂﬂﬂ‘lﬂfﬂﬂﬂuu'lLﬂaﬂﬂiu‘ﬁﬂ@ﬂﬂ“umu1ﬂuﬂﬂﬂ)’l 1 eBUALNAT
¢ a ¢ ' o P 4 2 < v

fl‘nﬂﬂ'lwLﬂﬂ"’liLiElﬂf’]NW'JLﬂﬂiﬂi]ﬂﬂﬂﬂﬂuﬂ1ﬂﬂ1uﬂﬂ]ﬂﬂLﬂuNZLSQﬂﬂﬂizﬂZWH

o [ 4

! < o v A 4 g A ~
nugITNY Zﬁﬁu&’?#[i‘ﬂu, WYI1 IVIUNTITIHUUN, WA LNOTUNY

[

I = < o a o d’ ! I3 a1 %’ =~ ] ‘d"d
mmlsz NI Anmavenmanauazifavedosvesmsunsnssnegveanzisaen lUdsnauimasluyesenniviig

Q
2/ 1

7 N s ' | e vy A < v
wagnI1 1 vu. ﬂ?ﬂﬂ7W§3ﬂ"2ﬂ5ﬂﬂ35JW?LW?J57’]57\73ﬂf73”ﬁ\/7?’7ﬁ?1!€!7]707’”7]11(1/:5!5\77]?]@5535@11‘!

o ad = P A s ’ ' o oy ~ & & Yy A o ' o
AAUATITNG: ﬂnymmzaﬂmwﬂauwazﬁaswinannaumm?ugnlaf/mzlumNllamzamuwmmmmmm/aﬂ
] I r H A a a o ' A = °
swAumaazaennvasslumAueadiiy sznNAauNNTIAN W.A. 2548 A9 nIngIAN W.A. 2554 lngaziuawizmn

I v I
onwsInaNIInINTNNTIWYAaN I AedIuYadeniiivintaendl 1 ou. MAAMIBANAENINEAYTENINNIUADT
d’ I~ s d’ 7 =3 as U i’ A ] 4’4 2/ 1 4 1 o T
nerudlutfdedesvesmsuningzoievednzisien ldsdansinnasdluseseniinvinaioondt 1 wu. laun aunia
YA BNYUENINNEIT NV M aden Uy AgyRuNanawe13Ine

= X ~ s a s ' ;o ' Y A ' ~ o '
namsfnw: 41he 83 118 Anmenmseneniiineingenneurdanydexiaelusesenivuiaiesndt 1 wu.
hume 44 519 naN 39 118 ﬁmtgs:m’n 38-86 1 (Auade 65.27+11.27 1) nusanmsiunsnizaigvaauziiten
Weamaaninmaasluvesenisusnaieavseluuaueanin andluseesas 15.7 (13/83 518) dsanimsnamsuns
14
nz1gvenziiIonludreumasalunaueaiuy Antluiesas 8.4 (7/83 519) Jagac 43 vesgthewydmsuns
< o 1 Y a P P ' < o 1 Y a
nszgvednziSien lildideurinvasdluwduaaniulnes iwumsunsnsengvasuzSaloalifdsnautumaadluysm
en thsudgsvesmsunsnszorgvednzisaenldinauinnasdluseseniivuiniosnil 1 sy, aInmwenyse
A s ' I o P . . . v 1 v Py ~ o N
AauunasNTIennoun1inlagly univariate analysis laun Aeuiieveniieglondie (p = 0.038) navanved
vaade (p = 0.045) uasAeuilosenszes: T2 (p = 0.028) 1% multivariate analysis 9:wyifasodeaveanisuns
nszngvanziTilanlidamauinmaadluseseniiivinatiosndl 1 su. 9IAMWEAKITEAINANUADINTINEAADUAIARA
14 1 14

ldun Aeuieveniiegnavaisveseade (adjusted OR 5.7 (95% CI 1.2, 27.1), p = 0.031) uasfoutiledensze:
T2 (adjusted OR 3.9 (95% CI 1.1, 14.2), p = 0.036) didnxuamzmsuninseaigvednzisalonlldidaurinnass
lunAueadvuiniueenyifsedesns Aeuilasanszes T2

» - , . T P S o a e

asil: dnmaAamsunsnszngvesnziiealidsmaminnaeslusosaniiavioaviveauaz lumauaaduundvuia

3 1 o ) g J [ 21 < f I~ Y A & Y o o

toendn 1 wu. nmmenwsgnaniuneinsendeurdalugithemiuzisilonszozau Anthisesas 15.7 thindes

F4 ! 4

YaIMIunINI=a1y laun Aeuiieveniiegnavanvedtleadis uax deuilesenszes T2 dIudanIMaAANSUNINIZ918
I~ a1 90’ =~ a a a a I~ I3 o 4’ ! 4 1Y 49/

vosuziiaenludseniumasslusaueadin Anthiesa: 8.4 uazifodedesvesmsunsnszare laun fowiesen

sree T2 daugiheszes T2 (vnadewileden 3-7 su.) AITlasumsn cervical mediastinoscopy AaurdaNATIY

4’ s ! I~ o 1 ?7/ =~ a a o b=} 1 =2 2 1 [} J :/ =~

e amsunsnszngvesnziiavealdsdeninnaslumaueadiumiol dauihe: linudesniunasilaninn

(@NYIIAINNIUADTNTIONADUA A

J Med Assoc Thai | Vol. 100 | No. 12 | 2017 1317



