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In 1951, Cahan (1) reported that pneumonectomy with 
mediastinal nodal dissection could be a curative surgery for 
primary lung cancer. He then suggested that lobectomy with 
mediastinal nodal dissection, so called “radical lobectomy” 
should be a standard surgical treatment in 1960 (2). This 
technique was accepted worldwide and has been a standard 
surgical treatment for non-small cell lung cancer (NSCLC). 
The figures of mediastinal nodal dissection described in his 
report in 1951 were identical with our current procedure 
of mediastinal dissection (1). In a next few decades, re-
evaluation of nodal status during thoracotomy procedure 
for NSCLC had evolved into a more meticulous and 
sophisticated assessment of disease extent. Central to this is 
an assessment of lymph node metastasis at the both hilum 
and mediastinum levels. This technique, termed “systematic 
nodal dissection” (SND) by the IASLC, has been 
recognized as an important element of surgical staging (3), 
simply because the microscopic nodal status is considered 
to be the strongest prognostic factor for NSCLC among 
many clinicopathological factors. Microscopic evaluation of 
removed lymph nodes offers the most reliable information 
as for prognosis of NSCLC patients. Precise identification 
of lymph node involvement leads us to selection of the 
patients requiring adjuvant therapy and suggests us the 
precise prognosis of each patient with NSCLC.

In the article “Predictive risk factors for lymph node 
metastasis in patients with resected non-small cell lung 
cancer: a case control study” recently published by Dr. 

Yusef Moulla et al. (4) in Journal of Cardiothoracic Surgery 
shows how to make precise assessment of the nodal 
status in NSCLC patients. They analyzed prospectively-
established database of 204 consecutive NSCLC patients 
who underwent thoracotomy. Among them, lymph node 
involvement was found in 38.2%. Central localization of 
the primary tumor (OR: 2.6, 95% CI: 1.3–5.1) and size 
of primary tumor >3 cm (OR: 2.5, 95% CI: 1.3–4.4) were 
significant predictive factors for lymph node metastasis. 
Microscopic intratumoral invasion of the lymph vessels 
(L1-status) (OR: 17.3, 95% CI: 5.1–58.4) and the central 
localization of the primary tumor (OR: 2.8, 95% CI: 
1.4–5.8) were significant predictive factors for nodal 
metastasis. Two significant predictive factors for nodal 
involvement were identified in small-sized tumors ≤3 cm: 
central localization of primary tumor (OR: 19.4, 95% CI: 
2.1–186.4) and L1-status (OR: 43.9, 95% CI: 3.6–529.4). 
They suggested that precise assessment of the lymph node 
status before and during thoracotomy is essential for larger-
sized (>3 cm) and centrally located tumors. Moreover, 
microscopic L1-status is the most significant risk factor 
for nodal involvement in NSCLC patients. They also 
suggested that adjuvant chemotherapy might be considered 
after pulmonary resection based on microscopic L1-status 
regardless of nodal involvement.

The authors are to be congratulated on their successful 
results. Surgeons have recognized that the nodal status 
during thoracotomy is not always as diagnosed by 
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preoperative assessment. Meta-analyses have shown that 
the sensitivity and specificity for CT in nodal status are 
ranged 52% to 79% and 69% to 78%, respectively (5,6). 
Positron emission tomography (PET) has considered to be 
more accurate investigation as for nodal status, however, the 
sensitivity and specificity are ranged just 79% to 85% and 
90% to 91%, respectively (7). Therefore the preoperative 
nodal evaluation by CT or PET is not reliable enough, 
especially in patients with microscopic nodal involvement. 
Actually, 60% of cN1 patients diagnosed by CT was 
microscopically changed to be N2 disease after SND in 
adenocarcinoma patients (8). Even in small-sized (≤2 cm) 
NSCLC patients, more than 20% of patients show nodal 
metastasis (9,10). This is why SND is recognized to be an 
essential component of pathological staging. 

Recently, however, the incidence of small-sized NSCLC 
is increasing dramatically, therefore the strategy of 
mediastinal dissection for NSCLC has changed. The lobe-
specific pathways of nodal metastasis have retrospectively 
analyzed and reported by many thoracic surgeons. Asamura 
et al. (11) and Okada et al. (12) suggested that the tumors 
located within right upper lobe and left upper division 
segment often involve the superior mediastinal nodes, but 
rarely involve the subcarinal nodes. Okada et al. reported 
that the tumor within lower lobe seldom involve the 
superior mediastinal nodes without involve the hilar or 
subcarinal lymph nodes. Based on the results of lobe-specific 
patterns of nodal metastatic pathway, the preoperative 
assessment of the N status and strategy of mediastinal 
dissection have been changing in c-stage I, II lung cancer. 
Since the incidence of detecting early NSCLC is increasing, 
the intraoperative extent of mediastinal dissection should 
be tailored by the location and size of primary tumor, 
histological type, and consolidation/tumor ratio (C/T 
ratio) on thin-slice CT in each tumor. The tailored extent 
of nodal dissection was termed “lobe-specific SND” by 
ESTS guidelines (13). In the “lobe-specific SND”, the “key 
nodes,” which should be microscopically checked during 
thoracotomy by the frozen section examination, was found 
in each lobe (14).

However, regarding the tumor other than GGO lesion 
or small-sized lung cancer, we must take care not to 
underestimate the nodal status pre- or intra-operatively. 
Wang et al. (15) reported that the negative predictive 
value for mediastinal involvement by using both PET and 
CT was 0.94 in T1 tumors and 0.89 in T2 tumors. Lee 
et al. (16) reported that the centrally-located tumors had a 
significantly higher incidence of microscopic mediastinal 

involvement compared to peripherally-located tumors, 21.6 
vs. 2.9% in clinical stage I patients evaluated by both PET 
and CT. Abovementioned paper described by Dr. Moulla (4) 
suggested the hint of selecting the candidate of preoperative 
meticulous staging using endobronchial ultrasound-
guided transbronchial needle aspiration (EBUS-TBNA) 
or postoperative pathological staging by SND, especially 
for larger-sized (>3 cm) tumors, central located tumors and 
pathologic L-1 status. 
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