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Commentary

Historical notes

In 1960, Cahan (1) was the first author to report 48 patients 
with lung cancer who successfully underwent lobectomy 
with regional lymph node (LN) dissection, termed as 
“radical lobectomy.” After over half-a-century later, this 
procedure still remains a universally accepted standard 
surgical strategy for lung cancer. Over the years, several 
pathological and/or biological markers have been evaluated 
according to their status and role in detecting patients with 
a high risk on poor prognosis of lung cancer. However, the 
primary tumor, LN, and metastasis (TNM) staging remains 
the critical determining system of outcomes. Thus, accurate 
LN assessment is crucial in determining a treatment 
strategy because the prognosis of lung cancer is directly 
proportional to the present status of LN metastasis.

The status of regional LNs is a critical factor for staging, 
therapeutical management, and assessing treatment efficacy 
in patients with lung cancer. In 1978, Naruke et al. (2) were 
the first to propose an anatomical map that encompassed 
the number of LN stations, which had been universally 
used for radiological LN assessment and surgical dissection. 
Mountain and Dresler (3), in 1997 introduced a novel 
classification for LN map, “MD-ATS map,” for the staging 
system of lung cancer, which was adopted by the American 
Joint Committee on Cancer and the Union Internationale 
Contre le Cancer. The MD-ATS map intended to unify 

into a single system the characteristics of the LN station 
proposed by Naruke and the schema developed in 1983 
by the American Thoracic Society (ATS) and the North 
American Lung Cancer Study Group, which was preferred 
by both the ATS and the European Respiratory Society (4,5).  
Regional nodal dissection or sampling, including that in 
the superior and inferior mediastinum, has been widely 
performed in lung cancer surgery using these maps. 
However, the analyses of lung cancer treatment outcomes 
have been hindered by nomenclature discrepancies in 
different maps used by the Asian and Western countries. 
Recently, the International Association for the Study of 
Lung Cancer (IASLC) conducted a Lung Cancer Staging 
Project, which led to the development of an international 
lung cancer database. In addition, the IASLC proposed 
a new LN map, which considered differences among the 
several maps currently used and provided precise anatomic 
definitions for all LN stations, to attain uniformity and 
promote future assessment of a prospective international 
database (6).

Potential survival benefit of adequate nodal assessment

Research has established that proper nodal evaluation is the 
central tenet of quality surgical procedures for non-small cell 
lung cancer (NSCLC) and correlates with improved survival. 
Gajra et al. (7), Doddoli et al. (8), and Massard et al. (9)  
suggested that for accurate staging of lung cancer, 
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systematic nodal dissection is superior to tissue sampling. 
In contrast, Keller et al. (10) and Gajra et al. (7) reported 
that the efficacy of both systematic sampling and systematic 
nodal dissection is analogous for accurate staging. 
However, the survival benefit of LN dissection has not 
been statistically confirmed for patients with lung cancer 
because LN dissection and sampling have been compared 
by only a few prospective randomized controlled trials 
(RCTs). To date, four RCTs have examined the survival 
assessment of LN dissection with sampling (Table 1). Thus, 
further systematic reviews and meta-analyses are required 
to resolve these differences and obtain accurate assessment 
providing stronger rationales. Takagi et al. (11) and 
Huang et al. (12) conducted a meta-analysis of pooled data 
from four existent RCTs and demonstrated a statistically 
non-significant reduction (but a relative trend toward a 
significant reduction) in all-cause mortality with mediastinal 
LN dissection relative to sampling in fixed-effects models 
(HR =0.86; 95% CI, 0.73–1.01; P=0.06; and HR =0.77; 
95% CI, 0.55–1.08; P=0.13, respectively). These meta-
analyses suggest that mediastinal LN dissection might not 
improve the long-term survival oversampling during lung 
surgery in patients with early-stage NSCLC. However, the 
American College of Surgery Oncology Group (ACOSOG) 
Z0030 trial (13) reported that 4% of patients demonstrated 
LN metastases after systematic nodal dissection, which 
were not detected by meticulous, systematic sampling. 
Since systematic nodal dissection can reveal “unexpected” 
N2 disease irrespective of the historical type, tumor size, 
location, and lobe of existing primary tumor, LN dissection 
remains a crucial investigative procedure in all patients who 
underwent surgical resection for lung cancer. Although 
guidelines detailing adequate resection vary considerably, 

appropriate LN assessment is a hallmark of quality curative 
intent operations for NSCLC.

Current guidelines for adequate nodal assessment

The present National Comprehensive Cancer Network 
guidelines recommend sampling of at least three N2 
stations or a complete mediastinal dissection. While, the 
CoC recommends that at least 10 LNs should be removed 
and pathologically reviewed, the European Society of 
Thoracic Surgeons suggests a complete mediastinal 
dissection of all LN stations with additional guidelines on 
the pathological dissection of specimens. However, these 
guidelines are poorly adhered to and do not necessarily 
reflect applicability in broader clinical practice (14). 
Recently, as aforementioned, a notable increase has been 
detected in the number of LNs assessed for clinical stage 
I lung cancer, and these developments have been observed 
across all hospital types, possibly because the impact of the 
z0030 trial might have been large enough to emphasize the 
importance of nodal assessment more broadly. Remarkably, 
variables, including increasing year, age >65 years, male sex, 
non-African American race, academic centers, lobectomy, 
and clinical T2 disease, have been shown to correlate with 
>15 nodes that were assessed. Furthermore, Yue et al. 
reported that increased adherence to these guidelines was 
associated with improved survival (15).

Specific number of nodes removed and survival outcome

At present, extensive cohort studies have focused on the 
effect of specific number of resected LNs on survival 
outcomes (16-19) because the prominence of proper staging 

Table 1 Prospective, randomized clinical trials comparing between mediastinal lymph node dissection and sampling on overall survival

Author Journal/year Patients
Sample (mediastinal 

node dissection/
sampling)

Median 
follow-up 

time

Overall survival 
(mediastinal node 

dissection/sampling)

Disease-free survival 
(mediastinal node 

dissection/sampling)

Izbicki Ann Surg/1998 Operable NSCLC 169 (76/93) 47.5 months HR =0.76; P=0.273 HR =0.82; P=0.338

Sugi World J Surg/1998 Peripheral NSCLC <2 cm 115 (59/56) 65 months
5-year survival 

81.4%/83.9%, P=NS
NA

Wu Lung Cancer/2002 cI – IIIA NSCLC 471 (240/231) NA
5-year survival 

48.4%/37.0%, P<0.001
NA

Darling 
(Z0030)

JTCVS/2011
cN0, N1 (hilar); sampling 

LN negative NSCLC
1023 (498/525) 78 months 8.5/8.1 years, P=0.25 68%/69%, P=0.34

NA, not analyzed; NSCLC, non-small cell lung cancer; LN, lymph node; NS, not significant.
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might have an even higher impact with increasingly effective 
adjuvant therapy. Apparently, a higher removal of nodes is 
related to more precise staging, which eventually improves 
the overall and cancer-specific survival. As addressed by 
authors in this article, when comparing groups based on 
14 nodes, patients with >14 nodes assessed demonstrated 
better survival in both upstaged and non-upstaged cohorts. 
However, the effect of specific number of nodes removed 
on survival outcome remains controversial. Thus, further 
extensive, prospective clinical studies are needed for lymph 
nodal assessment. Recently, a randomized phase III trial of 
lobe-specific versus systematic nodal dissection for clinical 
stage I–II NSCLC (JCOG1413) is being conducted, which 
has been enrolling patients since 2017 (20); while the 
primary endpoint of the trial is the overall survival, the 
primary objective is to validate the non-inferiority of lobe-
specific systematic nodal dissection based on lobectomy. 
In addition, the trial intends to enroll approximately 1,700 
patients from 44 Japanese institutions within the next 5 
years. Perhaps, this comprehensive and quality data will 
provide useful information on the specific number of nodes 
that should be removed to improve the survival outcome.
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