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Background: The effect of 4L lymph node dissection on the prognosis of left lung cancer is currently
controversial. Therefore, a meta-analysis was conducted to compare the difference in prognosis between
the dissection group and the non-dissection group, and assess the independent risk factors for 4L lymphatic
metastasis.

Methods: A systematic literature retrieval from PubMed, Embase and CNKI was conducted to identify
relevant studies up to October, 5, 2020. The data concerning the overall survival (OS) rate, disease-free
survival (DFS) rate, and risk factors for 4L lymphatic metastasis were extracted and analyzed.

Results: L10 lymphatic metastasis was an independent risk factor for positive L4 lymph node result (Z=4.89,
P<0.05). The probability of positive L4 with positive .10 was 5.11 times of that with negative L.10. L5
lymphatic metastasis was an independent risk factor for positive L4 lymph node result (Z=3.92, P<0.05). The
probability of positive L4 with positive L5 was 3.92 times of that with negative L5. L7 lymphatic metastasis
was not an independent risk factor for positive L4 lymph node result. Positive L4 lymph node decreased
the survival rate of relevant patients while L4 lymph node dissection increased the survival rate of relevant
patients (Z=2.81, P<0.05 or Z=4.18, P<0.05). Positive L4 lymph node reduced the DFS time of relevant
patients while L4 lymph node dissection prolonged the DFS time of relevant patients (P<0.05, Z=2.72).
Conclusions: If the intraoperative pathological examination indicates positive station 10L lymph node,
station 4L lymph node will be dissected, which may be a good choice at present. Positive L4 lymph node
may reduce the survival time and DFS time of relevant patients while dissection of positive station 4L lymph
node may prolong the survival time and DFS time of relevant patients. The intraoperative rapid frozen

section pathological examination of station 10L lymph node may be a good choice.
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Introduction

Lung cancer is the leading cause of death for cancer
worldwide, with non-small cell lung cancer (NSCLC)
accounting for about 85% of all lung cancers reported in
relevant literature (1,2). Mediastinal lymphatic metastasis
is the main diffusion pathways for lung cancer, and also
one of the important factors influencing the prognosis of
lung cancer patients (3). For patients with lung cancer,
intraoperative lymphadenectomy can not only obtain
accurate staging, which facilitates postoperative adjuvant
treatment, but also improve local control rate and survival
rate of relevant patients to a certain extent (4,5). Standard
procedures for NSCLC treatment include lobectomy and
systematic mediastinal lymph node dissection. However, the
degree of mediastinal lymph node exposure and resection is
still controversial (6,7). According to the NCCN guideline
for the diagnosis and treatment of NSCLC, lymph nodes
should be sampled from at least 3 station N2 or a systematic
dissection of lymph nodes should be performed. For
patients with left lung cancer, it is recommended to remove
lymph nodes and surrounding soft tissues in stations 4L
and 5-9 (8). The International Association for the Study
of Lung Cancer (IASLC) recommends that systematic
lymph node dissection involves minimum resection of
at least three mediastinal lymph node stations, including
the subcarinal lymph node, but for patients with left side
tumors, 4LLNS is not needed (9). The main reason for
these differences may be that the neighboring relationship
of aortic arch, recurrent laryngeal nerve, thoracic duct and
station 4L lymph node increases the difficulty in resection
of the lymph node station, as well as potential surgical risk,
thus affecting the decision of thoracic surgeons on lymph
node resection to some extent (10,11). However, the 4L
lymph node dissection has still not been attached much
importance. Therefore, we conducted the meta-analysis on
the importance of 4L lymph node dissection and the risk
factors for its metastasis. We present the following article in
accordance with the PRISMA reporting checklist (available
at http://dx.doi.org/10.21037/tcr-20-3339).

Methods
Search strategies

A systematic literature search from PubMed, Embase and
CNKI was conducted to determine relevant studies up to
October 5, 2020. Data concerning overall survival (OS) rate,
disease-free survival (DFS) rate, and risk factors for station
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4L lymphatic metastasis were extracted and analyzed.
The retrieval strategy is as follows: ((Carcinoma, Non-
Small-Cell Lung[Title/Abstract]) OR (Carcinoma, Non
Small Cell Lung[Title/Abstract])) OR (Carcinomas, Non-
Small-Cell Lung[Title/Abstract])) OR (Lung Carcinoma,
Non-Small-Cell[Title/Abstract])) OR (Lung Carcinomas,
Non-Small-Cell[Title/Abstract])) OR (Non-Small-Cell
Lung Carcinomas[Title/Abstract])) OR (Nonsmall Cell
Lung Cancer[Title/Abstract])) OR (Non-Small-Cell
Lung Carcinoma[Title/Abstract])) OR (Non Small Cell
Lung Carcinoma[Title/Abstract])) OR (Carcinoma, Non-
Small Cell Lung[Title/Abstract])) OR (Non-Small Cell
Lung Cancer[Title/Abstract])) OR (Lung Cancer[Title/
Abstract])) OR (Cancer, Lung[Title/Abstract])) OR
(Cancers, Lung[Title/Abstract])) OR (Lung Cancers[Title/
Abstract])) AND ((((Group 4 lymph nodes[Title/Abstract])
OR (4L Lymph Node[Title/Abstract])) OR (station
4L[Tite/Abstract])) OR (((group four[Title/Abstract]) OR
(four lymph node[Title/Abstract])) OR (station four[Title/
Abstract]))), my registration number is: CRD42020215646,
You can log in to PROSPERO and access my records at
https://www.crd.york.ac.uk/PROSPERO.

Study selections

Inclusion criteria: (I) RCT or observational studies
comparing NSCLC patients in the dissection group and the
non-dissection group; (II) data concerning OS rate, DFS
rate, risk factors for station 4L lymphatic metastasis; (I1I)
in studies based on overlapping patients, the most recent
or completed studies are included. Exclusion criteria: (I)
papers without relevant data for extraction and analysis;
(IT) case reports, abstracts, meeting reports, reviews and
experiments.

Data extraction and quality assessment

The two authors independently extracted data from the
included studies and compared the results. Relevant
differences were settled by third author, so as to avoid
relevant bias. Relevant data were retrieved from complete
articles using standardized data collection forms. Data
collected for each study were as follows: the first author, the
year of publication, the number of patients, the method for
preoperative staging, age, study design, and follow-up time.
The results included independent risk factors for OS, DFS,
and lymphatic metastasis. Newcastle Ottawa Scale (NOS)
was used for quality assessment and bias risk analysis in

Transl Cancer Res 2021;10(4):1656-1666 | http://dx.doi.org/10.21037/tcr-20-3339


http://dx.doi.org/10.21037/tcr-20-3339
https://www.crd.york.ac.uk/PROSPERO

1658

Table 1 Characteristics of the included studies in this meta-analysis

Wang et al. A meta-analysis of a particular group of lymph nodes

Author, year Patients Comparisons  Number Age, median [range], Follow-up Study design Quality

years (months) assessment
Ya-Nan Wang, pTNM stage I-IIIB  4LD- group 518 58 [25-80] 71.6 Cohort study with NOS: 8

t al., 201 histori trol
etal., 2018 4LD+ group 139 394 istoric controls
Likui Fang, pTNM stage I-lIB  4LD- group 357 62 [32-81] Cohort study with NOS: 7
etal., 2019 4LD+ group 48 21 historic controls
Kejia Zhao, pTNM stage I-IIA 4LD- group 460 - Cohort study with NOS: 6
etal., 2019 ALD+ group 460 40 historic controls
Shang-Qi Song, pTNM stage I-IV  4LD- group 383 60 [22-83] Cohort study with NOS: 6
etal., 2015 4LD+ group 260 _ historic controls
Table 2 Risk of bias assessment of the included cohort studies
Selection Outcome
Author, year  Exnosed Non-exposed Ascertainment Outcome Comparability agsessment  Length of ~ Adequacy —1otal score
cohort cohort of exposure of interest of outcome  follow-up  of follow up

Ya-Nan Wang, Ve Yo Ve Ve Ve Yo Ve Ve - NOS: 8
etal., 2018
Likui Fang, Yo Yo Yo Yo Yo bAY Yo - NOS: 7
etal., 2019
Kejia Zhao, Ve Ve e Ve Ve Ve - - NOS: 6
etal., 2019
Shang-Qi Yo o e o o o - - NOS: 6
Song, et al.,
2015

observational studies, and the scale included three factors:
patient selection, comparability of the study groups, and
assessment of results. Each study had a score ranged from 0
to 9 (assigned with *), and high-quality studies were defined
as studies with a quality score up to 7 (Tables 1,2). The first
author’s name and the year of publication ARE were used
for identification.

Statistical analysis

For all of the analyses, the Review Manager 5.3 software
provided by the Cochrane Collaboration was used according
to the PRISMA Guidance (12). For dichotomous data, such
as OS and DFS, all 95% CI risk ratios (RRs) were extracted
directly from the text of studies or Kaplan-Meier curve. For
each study, the heterogeneity between studies was evaluated
based on X’Q test and I test. If the studies were highly
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heterogeneous (P<0.1), a random effect model was used.
For others, a fixed effect model was used. Also, a sensitivity
analysis may be performed through removal of studies
one by one. Funnel plots were used to estimate potential
publication bias. If P<0.05, there was statistical significance.

Results
Description of studies

The analysis flow chart is as shown in Figure 1. After a
preliminary search, a total of 173 papers were identified.
We had four papers for evaluation in detail. Since there
were few studies on station 4L lymph node, some data in
this paper may be not so complete, and for this, we may
use subgroup analysis. Among the papers, there was one
without OS or DFS data, and one without independent
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Potentially relevant references
identified from PubMed and
Embase (N=173)

Additional records identified
through other sources (n=0)

Records after duplicates removed

(n=14)

Y

Records screened

Records excluded

(n=159)

Y

(n=4)

Y

Full-text articles assessed for

Not related to the main topic

eligibility
(n=155)

(n=151)

Y
Studies included in qualitative

synthesis
(n=4)

Y

Studies included in quantitative
synthesis (meta-analysis)

Figure 1 A flow chart showed the progress of trials through the review.

risk factor analysis on station 4L lymphatic metastasis. We
found four articles without data of large bias. Finally, 4
retrospective cohort studies were included, and a total of
2,635 patients were analyzed. The main characteristics of
patients in these studies were listed in 7able 1. The staging
of these patients was based on a postoperative pathological
diagnosis. The two groups were comparable in average
age. These, including the follow-up time, were as shown in
Table 1. The patients were divided into 4LD" Group and
4LD" Group. In these cohort studies, four were compared
using the same time periods and controls. Data analyzed
in these studies included independent risk factors for OS,
DFS, and positive 4L lymph node.

Quality assessment and risk of bias

For the included studies, relevant quality assessment and
bias risk analysis were carried out. NOS scale was used
to evaluate the following four articles, and the quality
assessment of the included cohort studies was listed in
Table 2. We rated a study with score above 7 as high quality,
indicating low risk of bias. There was no follow-up time
for one of the articles, but there was no bias because we
excluded it from the subgroup study. One of the studies
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had a relatively short follow-up time, but relevant bias was
acceptable. This will be detailed below.

Meta-analysis of risk factor analysis for 4L lymphatic
metastasis

A total of three articles analyzed the risk factors of 4L
lymphatic metastasis. A univariate analysis found many
factors influencing 4L lymphatic metastasis. However,
a multiple logistic regression analysis showed that the
factors mentioned in three articles might involve positive
10L lymph node, positive 5L lymph node, positive 7L
lymph node, and ¢N2. Positive 10L lymph node was
considered as an independent risk factor for 4L lymphatic
metastasis in all of the three articles. Then, the Review
Manager 5.3 software was used to map the forest and
funnel plots. According to Figure 2, obviously, there was
no heterogeneity in the study results, I’=0%. Therefore,
a fixed effect model was selected for meta-analysis of L.10
metastasis factors, and it was concluded that L10 lymphatic
metastasis was an independent risk factor for positive L4
lymph node result (Z=4.89, P<0.05). The probability of
positive L4 with positive L10 was 5.11 times of that with
negative L10. According to Figure 3, obviously, there
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Wang et al. A meta-analysis of a particular group of lymph nodes

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Fixed, 95% Cl 1V, Fix % Cl
Likui Fang, etal, 2019 1.964732 0.673812 24.5% 7.13[1.90, 26.72] B —
SONG Shang-qi, etal, 2015 1.382035 0.563078 35.0% 3.98[1.32, 12.01] —
Ya-Nan Wang, etal, 2018 1643839 0.523411 40.5% 5.17 [1.86, 14.44] — &
Total (95% Cl) 100.0% 5.11[2.66, 9.81] -
Heterogeneity: Chi = 0.4, df = 2 (P = 0.80); 12 = 0% ‘0 o 0‘ p ; 1‘0 p 00’
Test for overall effect: Z = 4.89 (P < 0.00001) Favours [experimental] Favours [control]
0. SE(log[OR)
021 |
0.41 E
o)
o
061 :
e
0.81 ;
1 : OR
0.01 0.1 1 10 100
Figure 2 Funnel plot and forest plot of 10L lymph node.
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight V. Random. 95% CI IV. Random. 95% CI
Likui Fang, etal, 2019 2025249 0.761661 23.7%  7.58[1.70,33.72] S A—
SONG Shang-gi, etal, 2015 2447897 0.396633 42.7%  11.56 [5.31, 25.16] ——
Ya-Nan Wang, etal, 2018 1.017041 0.548705 33.6% 2.77[0.94, 8.11] |
Total (95% Cl) 100.0%  6.47 [2.55, 16.44] o
Heterogeneity: Tau? = 0.37; Chi? = 4.47, df = 2 (P = 0.11); I> = 55% :0 o 0‘1 : 150 100‘

Test for overall effect: Z = 3.92 (P < 0.0001)

o SE(log[OR])

Favours [experimental] Favours [control]

0.2
0.4 Poo
o
0.6 ;
o

0.8 :

; ‘ OR

0.01 0.1 1 10 100

Figure 3 Funnel plot and forest plot of 5L lymph node.

was slight heterogeneity in the study results, I’=55%.
Therefore, a random effect model was selected for Meta-
analysis of L4 metastasis factors, and it was concluded that
L5 lymphatic metastasis was an independent risk factor
for positive L4 lymph node result (Z=3.92, P<0.05). The
probability of positive L4 with positive L5 was 3.92 times
of that with negative L5. L7 lymphatic metastasis was not
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an independent risk factor for positive L4 lymph node
result. When we extracted OR values for station 7 lymph
node for statistical analysis, with the random effect model,
we concluded that positive station 7 lymph node was not
an independent risk factor for L4 lymphatic metastasis (I’
value: 63%, P=0.05). In a sensitivity analysis, after deleting
the Song et al., 2015, we found from Figure 4 that there was
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Likui Fang, etal, 2019 0.366031 0.895879 40.8% 1.4 [0.25, 8.35] -
SONG Shang-qi, etal, 2015 2189976 0.438403  0.0% 8.93[3.78,21.10]
Ya-Nan Wang, etal, 2018 0.639219 0.744095 59.2%  1.90 [0.44, 8.15] — 1
Total (95% Cl) 100.0%  1.70 [0.55, 5.20] ’
Heterogeneity: Chiz = 0.06, df = 1 (P = 0.81); I2= 0% t t " y y
Test f Il effect: Z=0.92 (P = 0.36 0.01 01 ! 10 100
est for overall effect: Z = 0.92 (P = 0.36) Favours [experimental] Favours [control]
0., SE(log[OR]) .
0.2 P
0.4 ;
0.6 :
o
0.8 :
o
1 \ OR
0.01 0.1 1 10 100

Figure 4 Funnel plot and forest plot of station 7 lymph node.

no heterogeneity in the study results, I’=0%. Therefore,
a fixed-effect model was selected for Meta-analysis of L4
metastasis factors, and it was concluded that station 7
lymphatic metastasis was not an independent risk factor for
positive L4 lymph node result (Z=0.92, P=0.36). Finally, we
concluded that positive station 7 lymph node result was not
an independent risk factor for L4 metastasis according to
the above three articles.

Meta-analysis of OS analysis for 4L lympbatic metastasis

A total of three articles followed up both the dissection
group and the non-dissection group for the survival time.
The results of multivariate analysis showed that the 4L
lymph node dissection was an independent risk factor
influencing the prognosis of patients. According to Figure 5,
obviously, there was heterogeneity in the study results,
I’=64%. Therefore, the reasons of heterogeneity may also
be further investigated through the random effect model.
The reason for heterogeneity can be found in the article
Fang et al., 2019, whose follow up time was relatively short.
For meta- analysis results after deleting this article, see
Figure 6. According to the above analysis results, both the
random effect model and the fixed model showed that the
positive L4 lymph node result reduced the survival rate
of relevant patients, and the L4 lymph node dissection
prolonged the survival time of relevant patients (Z2=2.81,
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P<0.05 or Z=4.18, P<0.05). And we can infer that the
evidence will become clearer with follow up time. However,
that inference is to be supported with more data.

Meta-analysis of DFS analysis for 4L lymphatic metastasis

A total of three articles followed up the DFS. We extracted
the HR value and 95%CI from the three articles, and then
drew the forest map and funnel map (Figure 7). According
to the Figure 7, obviously, there was moderate heterogeneity
in the study results, ’=60%. Therefore, when the random
effect model was selected, the positive L4 lymph node result
reduced the DFS time of relevant patients, and the L4
lymph node dissection prolonged the DFS time of relevant
patients (P<0.05, Z=2.72). According to a sensitivity
analysis, the reason for heterogeneity were still from Fang
et al., 2019, and the results might be caused by a short
follow-up time, but this did not affect our conclusion.

Discussion

Metastasis of tumor cells is an important factor influencing
the prognosis of relevant patients, and so, complete lymph
node dissection is of great significance (13). However, with
the development of thoracoscopy technology, more and
more doctors want to reduce the number of lymph nodes
dissection. For example, in a study of Okada ez /., lymph
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Study or Subgroup log[Hazard Ratio] SE Weight

Hazard Ratio

Wang et al. A meta-analysis of a particular group of lymph nodes

Hazard Ratio

Kejia Zhao, et al., 2019 0.285179  0.11203 46.7%

Likui Fang, et al., 2019 1.393766 0.481647 10.1%
Ya-nan Wang, et al, 2018 0.460584 0.132847 43.1%
Total (95% Cl) 100.0%

Heterogeneity: Tau? = 0.05; Chi? = 5.50, df = 2 (P = 0.06); I* = 64%
Test for overall effect: Z = 2.81 (P = 0.005)

0 SE(log[Hazard Ratio])

0.1 ol
0.2 |
0.3

0.4

IV, Random, 95% Cl IV, Random, 95% CI
1.33 [1.07, 1.66] -
4.03 [157, 10.36]
1.58 [1.22, 2.06] =
1.61 [1.15, 2.23] L 4
0.01 0.1 1 10 100

Favours exnerimentall  Favours [controll

o Hazard Ratio

0.5 + — +
0.01 0.1 1 10

100

Figure 5 Forest map and funnel plot drawn for OS with random effect model. OS, overall survival.

Hazard Rati E Weigh
0.285179  0.11203 58.4%
1.393766 0.481647  0.0%
0.460584 0.132847 41.6%

r I |
Kejia Zhao, et al., 2019
Likui Fang, et al., 2019
Ya-nan Wang, et al, 2018
Total (95% Cl) 100.0%
Heterogeneity: Chi? = 1.02, df =1 (P =0.31); 2 =2%
Test for overall effect: Z = 4.18 (P < 0.0001)

SE(log[Hazard Ratio])

o

0.05

0.1

0.15

Hazard Ratio

Hazard Ratio

IV, Fix % Cl IV, Fixed. 95% CI
1.33[1.07, 1.66]
4.03[1.57, 10.36]
1.58[1.22, 2.06] =
1.43 [1.21, 1.69] 2
0.01 0.1 1 10 100

Favours [experimental] Favours [control]

Hazard Ratio

0.2
0.01 0.1 1 10

100

Figure 6 Forest map and funnel map drawn for OS after excluding one article through sensitivity analysis. OS, overall survival.

node dissection in the specific drainage area of the lung
resulted in less trauma, but did not shorten the patients’
survival time (14). However, in the study, the subjects were
generally at early stage of NSCLC. For stage II or even
higher stage of NSCLC, lymph node dissection can not
only reduce the postoperative recurrence rate, but also

© Translational Cancer Research. All rights reserved.

provide more precise staging for patients, thus further
supporting future medical treatment (5,9). But what is
a reasonable lymph node dissection? It has always been
a hot topic for discussion among scholars. The IASLC
recommends 3 lymph node stations for removal, including
station 7 (9). However, Zurich Medical University
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Study or Subgroup log[Hazard Ratio]
Kejia Zhao, et al., 2019
Likui Fang, et al., 2019
Ya-nan Wang, et al, 2018

Total (95% CI) 100.0%
Heterogeneity: Tau? = 0.04; Chi? = 5.03, df = 2 (P = 0.08); I> = 60%
Test for overall effect: Z = 2.72 (P = 0.006)

0 + SE(log[Hazard Ratio])
0.11 o
0.2
0.31

0.4

0.5

SE_Weight IV, Random. 95% CI IV. Random, 95% CI
0223144 0.095894  47.4% 1.25[1.04, 1.51] -
1.006862 0.36301 12.6% 2.74[1.34, 5.58] —
0.406798 0.13233  40.0% 1.50 [1.16, 1.95] =
1.48 [1.12, 1.97] <
0.01 0.1 1 10 100

Favours [experimental] Favours [control]
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Figure 7 Forest map and funnel plot drawn I for DFS with random effect mode. DFS, disease-free survival.

emphasized that at least 4L, 5 and 6LNS should be excised
for treatment of left side tumors (8). At the same time,
Japanese researchers (Sakao er al.) pointed out that station
4LLND might have a beneficial effect on the prognosis of
left lung cancer (15). An analysis showed that the reasons
for relevant controversy might be as follows: complex
anatomy of station 4L: adjacent to the aortic arch, left
recurrent laryngeal nerve, and thoracic duct. Dissection of
the lymph nodes here may result in damage to the aortic
arch, recurrent laryngeal nerve, or even the thoracic duct.
These anatomical limitations make 4L dissection more
difficult and increase the surgical risk (16). Due to the
communication relationship between station 7 lymph node
and mediastinal lymph node, there were many relevant
studies previously, but 4L lymph node was often assigned to
superior mediastinal lymph nodes (17,18).

However, with the development of thoracoscopic
technology, areas that were previously difficult to be
exposed through routine surgery can now be identified and
removed after magnified by thoracoscopy (19-21).

According to the above analysis, station 4L lymph node
dissection may be meaningful and feasible. Some previous
studies have also pointed out the significance of station
4L lymph node dissection. However, as far as we know, no
relevant meta-analysis has been conducted for this. In the
four articles collected by us, three analyzed the risk factors of
station 4L lymphatic metastasis. According to the results of
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univariate analysis, there were many risk factors influencing
lymphatic metastasis. For example, the metastasis of other
lymph nodes may affect the 4L lymph node metastasis and
the tumor size. However, by a multivariate analysis, they
all found positive left hilar lymph node result, which might
be one of the independent risk factor for 4L lymphatic
metastasis (22-24). This is consistent with our conclusion,
which provides thoracic surgeons an indication: The
intraoperative rapid frozen section pathological examination
of station 10L lymph node may be a good choice. If the
intraoperative pathological examination indicates positive
station 10L lymph node result, station 4L lymph node
dissection will be performed, which may be a good choice at
present. Three articles (22,23,25) followed up DFS and OS
for observation, and the follow up time of Wang er al. (22).
was relatively long. Furthermore, the tendency score
weighting method was adopted to reduce the confounding
effects observed between the two groups. Based on the
above articles, we conducted a meta-analysis and reached a
conclusion consistent with them, which further indicated
the importance of the 4L lymph node dissection. At the
same time, some articles pointed out that positive station 5L
lymph node result was also an independent risk factor for
station 4L lymphatic metastasis, which needs to be further
confirmed by more RT'C studies (23).

Of course, some scholars believed that there were many
problems with these findings. For example, De Ruysscher
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et al. raised some questions in their study. First, considering
the anatomical limitations of station 4L lymph node, was
the rate of incomplete resection higher than that of other
stations of lymph nodes? An indirect method for assessing
the incomplete resection rate is to observe the recurrence
pattern of stage III NSCLC after surgery. If the incomplete
resection rate of station 4L is higher than that of other
stations, a higher local recurrence rate can be reasonably
predicted. However, this has not been observed (26,27).
Local recurrence after left lung cancer surgery did not occur
at station 4L for the most part. Instead, local recurrence
occurred at stations 4R and 7. Their study suggested that
whether station 4L lymph node removal increases OS was
more difficult to prove. In fact, the randomized Phase III
trial did not show any effect of systemic or pulmonary
lobe -specific lymph node dissection on OS although
more patients developed to stage N2 disease and thus had
indications for adjuvant chemotherapy. Wang et a/. (22)
found that surgical 4L lymph node removal might improve
OS, but this should only be taken as a hypothesis. As what
the authors pointed out, their study was retrospective, and
there was a significant imbalance of prognostic factors
between the group receiving station 4L lymph node
dissection and another group. Propensity techniques are
an attempt to deal with imbalance of mixed factors, but
they are nothing like randomization (28). Therefore, the
bias caused by non-simultaneous station 4L lymph node
dissections cannot be eliminated effectively. But in the
end, the scholar believed that the study of Wang et a/l. was
positive even though they could not confirm whether station
4L lymph node had a real effect on OS or not. However,
for station 10L lymphatic metastasis, local radiotherapy
should be performed, but the dose for radiation is still to
be determined. When 4L lymphatic metastasis is definite,
radiotherapy and chemotherapy should be given.
Reinersman (29) believed that focusing on survival rate
after lymphadenectomy was a false dualism. We should
not only focus on whether 4L lymph node dissection
has therapeutic value, but also consider what the best
evaluation on 4L lymph node station and other stations
is. The Z0030 trial suggested that the most important
was to consider how to assess mediastinal lymph nodes
better and more thoroughly, rather than to consider the
influence of lymphadenectomy degree on the survival rate.
An improved assessment can make pathological staging
more accurate (30). Therefore, he believed that it was
incorrect to evaluate the prognosis of relevant patients
simply with lymph node. What is really significant is not
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the survival advantage of lymphadenectomy itself, but the
more accurate pathological staging. Further long-term
randomized studies may put an end to these controversies.

There are some limitations in our study because relevant
articles available for selection is limited, for there are still
few similar studies at present. Considering that all of the
above articles are of retrospective study and RCT studies
are short, our conclusion is to be supported by more
prospective RCT studies. In addition, there are some
problems in the above studies, e.g., lack of follow up to
different degrees and short follow-up time in some studies.
These problems may be further solved by prospective RCT
studies.
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