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Analysis of the lymph node metastasis distribution in patients with
invasive resectable non-small cell lung cancer
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Background: The current standard for the surgical management of lung cancer involves anatomic
lung resection combined with systemic lymph node dissection/sampling. The purpose of this study was
to investigate the patterns of pathological lymph nodes in invasive non-small cell lung cancer (NSCLC),
explore the occurrence in lymph node metastasis (LINM), and provide recommendations for optimal lymph
node resection/sampling in lung cancer operation.

Methods: There were 1,678 patients with NSCLC who underwent lobectomy between 2018 and 2021 at
the Taizhou Hospital of Zhejiang Province were reviewed retrospectively. The location and incidence of
LNM and postoperative pathological findings were studied. We analysed the metastasis rates of lymph node
dissection stations using Pearson’s 3 and Fisher’s exact tests.

Results: There were 1,308 patients assessed as eligible and included in the study. The median number of
lymph nodes cleared in the cohort was 11.2+5.1. In patients with lung adenocarcinoma, the rate of LNM
was significantly higher in central than in peripheral lung cancer, especially in 2R/2L, L7, L9, L10, L11,
and L12. Lung cancer patients with tumors <I cm had no N2 lymph node metastases but few (2/191, 1.1%)
N1 lymph node metastases. The likelihood of N2 metastasis increased (T'1a, 0%, 0/191; T'1b 3.5%, 22/625;
Tlc, 5.6%, 14/249; T2 and above, 18.9%, 46/243) with increasing tumor diameter. Thirty-four patients
with stage N2 lung adenocarcinoma and 1-3 cm tumors displayed lobe-specific lymph node metastases
in the mediastinum. In patients diagnosed with squamous cell carcinoma, no significant differences were
observed in mediastinal LNM across various parameters (central versus peripheral location, tumor site, and

tumor size).
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Conclusions: Our study proposes recommendations for lymph node resection according to the

pathological type of lung cancer, tumor location, lung lobes affected and tumor size, which may provide a

certain reference value for the clinical work.
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Introduction

Lung cancer is one of the most prevalent malignancies
worldwide and the leading cause of cancer-related deaths.
In China, lung cancer has the highest incidence, morbidity,
and mortality rates out of all cancers (1). The National
Comprehensive Cancer Network (NCCN) guidelines
advocate the use of anatomic lung resection combined
with systemic lymph node dissection (SLND) in the
treatment of patients with lung cancer. SLND can help
with staging lymph nodes accurately to assess prognosis and
guide postoperative treatment and reduce postoperative
recurrence rates (2).

Analysing lymph node metastasis (LNM), especially in
mediastinal lymph nodes, is crucial in accurate staging for
non-small cell lung cancer (NSCLC) patients and provides
a basis for their subsequent treatment (2). The presence of
mediastinal LNM can influence the prognosis of NSCLC
patients; therefore, complete intraoperative clearance of
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¢ For patients with different characteristics of non-small cell
lung cancer, lymph node metastasis may show a characteristic
distribution.

What is known and what is new?

® Mediastinal lymph node dissection is not necessary for patients
with tumor <1 cm.

* The likelihood of N2 metastasis increased with increasing tumor
diameter.

* Lobe-specific lymph node dissection may reduce the N-stage of

patients with central lung cancer.

What is the implication, and what should change now?

® Our study proposes recommendations for lymph node resection
according to the pathological type of lung cancer, tumor location,
lung lobes affected and tumor size.
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pathological mediastinal lymph nodes plays a crucial role
in improving overall survival and disease-free survival (2).
It also detects occult metastases and improves the overall
survival of lung cancer patients. Previous studies have
suggested that LNM patterns may be lobe-specific, and
lobe-specific lymph node dissection (L-SLND) may be an
intraoperative alternative to SLND for early-stage NSCLC
(3,4). L-SLND may be effective and suitable for selected
patients, reducing the risk of complications associated with
surgery. Patients may benefit from shorter operative times,
reduced blood loss, and shorter hospital stays.

There is no conclusive evidence on the role of L-SLND
in treating NSCLC. It is important to note that the
recommended level of lymph node clearance for different
stations based on LNM rates currently lacks high-level
evidence in lung cancer surgery and definitive cutoff values.
Therefore, we conducted this study to identify the metastasis
rate of different lymph node stations in NSCLC to explore
the priority of lymph node stations to be cleared during radical
lung cancer surgery. We present this article in accordance
with the STROBE reporting checklist (available at https://tlcr.
amegroups.com/article/view/10.21037/tlcr-24-450/rc).

Methods
Ethical statement

The study was approved by the Ethics Review Committee
of Taizhou Hospital, Zhejiang Province (No. K20221222).
The written patient informed consent was waived for this
retrospective study. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013).

Date source and patient selection

We retrospectively collected 1,678 patients’ data with
NSCLC who underwent lobectomy in the Department
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1,678 patients screened
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> o 145 patients were diagnosed

as histopathologic types except

adenocarcinomas and squamous carcinoma

Y

1,308 patients screened

|
Y Y

Adenocarcinoma Squamous cell carcinoma

e i

pNO pN+ pNO pN+
N=1,026 N=120 N=95 N=67

Figure 1 Flow diagram of the enrolled patient.

of Cardiothoracic Surgery, Taizhou Hospital, Zhejiang
Province, between January 2018 and April 2021 through the
electronic medical record system. Inclusion criteria included
(D) histologically confirmed primary invasive NSCLC [Lung
Cancer International TNM Staging (8th edition) T1-4NO-
2MOJ; (II) patients who had undergone lobectomy and
lymph node dissection/sampling; and (III) patients with
complete clinical and pathological data. Of these patients,
370 were excluded because they (I) were not diagnosed
with primary NSCLC; (II) lacked complete pathological
information on LNM; or (III) received salvage, palliative
surgery, or neoadjuvant therapy (Figure I).

These patients were independently reviewed by two
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investigators and disagreements were resolved through
discussions with a third investigator. Data on postoperative
pathology and LNM, including lymph node location and
lymph node station metastasis, were retrieved for each
patient. We calculated the metastasis rate for each station of
lymph nodes that were routinely resected separately based
on the TNM staging system.

Variables

According to our clinical data, we analyzed the presence of
LNM in the subgroups according to the following variables:
tumor location, the affected lobe and tumor size. Central
lung cancer is referred to as lung cancer that occurs in the
segment and above the bronchus, while peripheral lung
cancer is referred to as lung cancer that occurs below the
segment bronchus. Both are distinguished according to the
location of tumourigenesis.

Surgery

In keeping with the relevant clinical guidelines for lung
cancer surgery (5), all patients with lung cancer included
in this study underwent lobectomy and mediastinal lymph
node dissection/sampling was routinely performed during
lobectomy (4L, L5, L6, L7, L8, L9 stations for left-sided and
2R, 4R, L7, L8, L9 stations for right-sided lung cancer).

Results measurement

We analyzed the patients’ demographic and relevant
clinical data using their electronic medical records. The
patients’ lymph node metastases were evaluated using the
histopathology of resected specimens. Tumor metastasis
was recorded according to the 8th edition TNM staging
system, and LNM rate was calculated for each lymph
node station. There is no definite and well-accepted cutoff
value for LNM rate reported in the literature, so we
based on the lymph node clearance data reported in the
relevant literature and analyzed them (4,6). To facilitate the
interpretation of the data, we color-coded the lymph node
metastases according to the metastasis rate: <2%, yellow;
2-4%, green; >4%, blue, and mapped the distribution of
lymph node metastases.

Statistical analysis

For the analysis of descriptive variables, quantitative data
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following a normal distribution were expressed using the
mean (standard deviation, SD), and qualitative variables
were described using frequency (composition ratio) and
compared using Pearson’s 2 test and Fisher’s exact test.
Based on our clinical data, we compared LNM rates
between groups according to the following grouping
variables: tumor location, lung lobes affected and ¢T
stage. We used the Bonferroni method for correction
when multiple group comparisons were made. Statistical
significance was determined by two-sided P<0.05. Data
analysis was performed using the SPSS version 26.0 (the
Statistical Package for the Social Sciences) software.

Results
Patient and baseline characteristics

Among the 1,308 patients who underwent lobectomy, 191
(14.6%) were stage pTla, 625 (47.8%) stage pT1b, 249
(19.0%) stage pTlc, and a total of 243 (18.6%) were stage
p12 and above. Seventy-six patients (5.8%) were pN1, and
82 patients (6.3%) were pN2. The cohort’s median number
of lymph nodes dissected was 11.2 (£5.1). Of these, the
median number of lymph nodes dissected was 10.9 (+4.7)
for adenocarcinoma and 13.2 (+6.9) for squamous cell
carcinoma. The baseline characteristics of the enrolled are
shown in Table 1.

LNM rate and subgroup analysis

We estimated the incidence of LNM based on the location of
lymph nodes in 1,308 patients with NSCLC who underwent
surgical resection. The results for adenocarcinomas and
squamous cell carcinomas can be found in Tables S1,S2,
respectively. We found no significant differences in lesion
location, lung lobes affected, and tumor T-stage in squamous
cell carcinomas. Therefore we evaluated the locations and
incidence of LNM in adenocarcinomas.

In patients with adenocarcinomas, lymph nodes with 2—4%
metastasis rate were marked in green, including 2R/2L,
3A/3P, L5, L6, L7, L8, L10, L11, and L12 (Figure 2A4). And
in patients with squamous cell carcinomas (Figure 2B), the
highest frequency of LNM was observed in blue-labeled L10,
L11, 112, and L13.

LNM rate in central and peripheral adenocarcinomas

Of the 130 patients included with central adenocarcinomas,

© AME Publishing Company.

Xu et al. LNM distribution in invasive resectable NSCLC

93 were pNO, and 37 were pN+. Among these pN+ patients,
we found that all lymph nodes had a LNM rate greater
than 4%, as 2R/2L (8.8%) and L12 (10.1%) had the highest
LNM rates (Figure 34). Among the subgroups, there were
only a few stations with less than 4% lymph nodes, as shown
in Table S3. In contrast, among the 1,016 patients with
peripheral adenocarcinomas, 934 were pN0, and 82 were
pN+. Compared with central adenocarcinomas, the LNM
rate was lower, and none of the lymph nodes were marked
as blue nodes (Figure 3B).

In patients with adenocarcinomas, the rate of LNM was
significantly higher in central lung cancer than in peripheral
lung cancer, especially in 2R/2L (8.8 vs. 3.3, P=0.002), L7
(6.8 vs. 2.0, P<0.001), L9 (5.7 vs. 1.0, P=0.041), L10 (7.2 vs.
2.6, P<0.001), L11 (5.4 vs. 2.4, P=0.005), and L12 (10.1 vs.
3.0, P<0.001).

LNM rate in lung lobes affected

The highest rate of LNM was found in L12 (5.7%) for left
upper lobe (Figure 44) and 4L (6.7%) for left lower lobe
(Figure 4B). In patients with adenocarcinoma of the right
upper lobe, 2R (2.8%), L11 (2.1%), and L12 (2.9%) were
labeled in green, while there were no nodes labeled in blue
(Figure 4C). 2R (4.4%), 4R (4.8%), L12 (5.4%), and L13
(6.3%) for right middle lobe (Figure 4D) and 2R (7.9%),
3A/3P (10.0%), L7 (5.6%), L8 (4.2%), .10 (4.9%) and LL11
(5.1%) for right lower lobe (Figure 4E) were labeled as blue
nodes.

The probability of LNM was higher in patients with
right lower lobe cancer relative to patients with cancer
in other lung lobes, especially in 2R (7.9%, P=0.007), L7
(5.6%, P<0.001), L10 (4.9%, P=0.009), and L11 (5.1%,
P=0.009). The LMN rate in L7 was significantly lower in
left upper lobe (1.3%) and right upper lobe cancer (0.9%)
than in other lung lobes (P<0.001).

LNM rate in T-stage

In patients with lung cancer, the potential of LNM grew
with increasing tumor diameter (T'1a, 1.1%, 2/191; T'1b,
6.1%, 38/625; Tlc, 12.9%, 32/249; T2 and above, 35.4%,
86/243; Table S4; Figure 5), and the potential of N2
metastasis increased (T'la 0%, 0/191; T'1b, 3.5%, 22/625;
Tlc, 5.6%, 14/249; T2 and above, 18.9%, 46/243).

Lung cancer patients with tumors <I cm had no pN2+
and few had pN1+.

Transl Lung Cancer Res 2024;13(11):3039-3049 | https://dx.doi.org/10.21037/tlcr-24-450


https://cdn.amegroups.cn/static/public/TLCR-24-450-Supplementary.pdf
https://cdn.amegroups.cn/static/public/TLCR-24-450-Supplementary.pdf
https://cdn.amegroups.cn/static/public/TLCR-24-450-Supplementary.pdf

Translational Lung Cancer Research, Vol 13, No 11 November 2024

Table 1 Patient characteristics of enrolled patients (N=1,308)

3043

Adenocarcinomas

Squamous cell carcinomas

Variables All (N=1,308) (N=1,146, 87.6%) (N=162, 12.4%) P value
Mean age (SD), years 60.3 (9.3) 59.7 (9.4) 64.5 (7.6) <0.001
Sex, n (%) <0.001
Male 634 (48.5) 475 (41.4) 159 (98.1)
Female 674 (51.5) 671 (58.6) 3(1.9)
Smoking history, n (%) <0.001
Smokers/ever 395 (30.2) 270 (23.7) 123 (75.9)
Never 913 (69.8) 874 (76.3) 39 (24.1)
8th clinical T status, n (%) <0.001
cTla 204 (15.6) 196 (17.1) 8 (4.9)
cT1b 620 (47.4) 572 (49.9) 48 (29.6)
cTic 293 (22.4) 263 (22.9) 30 (18.5)
cT2 and above 191 (14.6) 115 (10.1) 76 (47.0)
Tumour location, n (%) <0.001
Central 245 (18.7) 130 (11.3) 115 (71.0)
Peripheral 1,063 (81.3) 1016 (88.7) 47 (29.0)
Lobes of lung, n (%) <0.001
Left upper lobe 305 (23.3) 267 (23.3) 38 (23.5)
Left lower lobe 211 (16.1) 169 (14.7) 42 (25.9)
Right upper lobe 417 (31.9) 385 (33.6) 32 (19.8)
Right middle lobe 100 (7.6) 96 (8.4) 4 (2.5)
Right lower lobe 275 (21.0) 229 (20.0) 46 (28.4)
Surgical type, n (%) <0.001
VATS 1230 (94.0) 1,104 (96.3) 126 (77.8)
Open surgery 78 (6.0 42 (3.7) 36 (22.2)
8th pathological T status, n (%) <0.001
pTia 191 (14.6) 181 (15.8) 10 (6.2)
pT1b 625 (47.8) 591 (51.6) 34 (21.0)
pTic 249 (19.0) 214 (18.7) 35 (21.6)
pT2 and above 243 (18.6) 160 (13.9) 83 (51.2)
8th pathological N status, n (%) <0.001
pNO 1,150 (87.9) 1,027 (89.6) 123 (75.9)
pN1 76 (5.8) 49 (4.3) 27 (16.7)
pN2 82 (6.3) 70 (6.1) 12 (7.4)
8th pathological stage, n (%) <0.001
IA 993 (75.9) 928 (81.0) 65 (40.1)
B 56 (4.3) 30 (2.6) 26 (16.1)
A 77 (5.9 64 (5.6) 13 (8.0)
B 75 (5.7) 46 (4.0) 30 (18.5)
A 95 (7.3) 70 (6.1) 24 (14.8)
1B 12 (0.9) 8(0.7) 4 (2.5)

VATS, video-assisted thoracoscopic surgery.

© AME Publishing Company.
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Figure 2 Location and incidence of lymph node metastasis rates in patients with (A) adenocarcinoma and (B) squamous cell carcinoma. The
numbers above the horizontal lines in each colored bubble represent the lymph node stations, while the numbers below the lines represent

the rate of lymph node metastasis.

Central lung cancer Peripheral lung cancer

Figure 3 Location and incidence of lymph node metastasis rates in patients with (A) central lung cancer and (B) peripheral adenocarcinoma.
The numbers above the horizontal lines in each colored bubble represent the lymph node stations, while the numbers below the lines

represent the rate of lymph node metastasis.

Mediastinal LNM rate of patients with pT1b-cN2 occurred in 6 patients. Among the pT1b-cN2 patients,
adenocarcinoma in lung lobes affected there was only 1 patient had left lower lobe cancer. All
The rates of LNM in 34 patients with stage pT1b-cN2 patients with right upper lung cancer had 2R metastasis

adenocarcinomas are shown in Tzble 2. Among the 8 (8/8). In 4 patients with right middle lobe cancer pT1bNZ2,
patients with pT1bN2 left upper lobe cancer, L5 metastasis L7 metastasis was present in all of them. Nine patients with
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Right upper lobe

Right middle lobe

Right lower lobe

Figure 4 Location and incidence of lymph node metastasis rates for lung lobes affected in adenocarcinomas. The numbers above the

horizontal lines in each colored bubble represent the lymph node stations, while the numbers below the lines represent the rate of lymph

node metastasis.

right lower lobe cancer pT'1b-cN2, had L7 metastasis (9/10).

"The pathological subtype was predominantly adenocarcinoma
with a predominantly acinar pattern (21/34), followed
by a predominantly solid/micropapillary pattern (10/34).
Interestingly, we found that 7 out of 10 patients with
solid/micropapillary predominance had undergone 2L/2R
dissection/sampling, and 6 of them had 2L/2R metastasis
[lymph node metastases/total lymph nodes (9/18)]; all
10 patients had undergone L7 dissection/sampling, and 6
of them had L7 metastasis [lymph node metastases/total
lymph nodes (7/16)]. Among the 10 patients with upper
left lobe adenocarcinoma, 7 had LS5 metastasis [lymph node
metastases/total lymph nodes (8/19)].

Discussion

The current surgical approach for NSCLC is anatomic
lung resection combined with SLND. In recent years, with

© AME Publishing Company.

the development of the concept of reducing parenchymal
resection to improve postoperative lung function, the use of
L-SLND in patients with early-stage NSCLC has become
an area of research hot-spot. Several retrospective studies
have shown that L-SLND is an alternative to SLND for
selected clinical stage I-II patients and can potentially
become the standard treatment for NSCLC surgery (3,4,7-9).
Meanwhile, several studies have recommended that
SLND be routinely performed intraoperatively in patients
with resectable NSCLC (10,11). On the one hand, the
prognostic impact of SLND on overall survival and disease-
free survival remains controversial (8,9). On the other
hand, it is not yet clear whether SLND reduces the actual
N stage (12). In addition, L-SLND has been reported to
increase the likelihood of recurrence (13). However, with
the publication of more and more literature, lobe-specific
lymphatic lead patterns are becoming increasingly plausible
and practical (3,14,15). Therefore, we conducted this
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Figure 5 Location and incidence of lymph node metastasis rates for T-stage in adenocarcinomas. The numbers above the horizontal lines in

each colored bubble represent the lymph node stations, while the numbers below the lines represent the rate of lymph node metastasis.

Table 2 Mediastinal LNM in patients with pT1bN2 and pT1cN2 adenocarcinomas (N=34)

pT1b (N=21) pTic (N=13) pT1bN2/pT1cN2 (N=34)
sNt:iiL lUL LLL RUL RML RLL LUL LLL RUL RML RLL LUL LLL RUL RML RLL
(N=8) (N=0) (N=4) (N=4) (N=5) (N=2) (N=1) (N=4) (N=1) (N=5) (N=10) (N=1) (N=8) (N=5) (N=10)
2R/2L - - 44 13 33 - - 44 11 0 - - 8/8  2/4  3/5
3A/3P - - - - - - - - - - - - - - -
4R/4L 1/2 - o1 1N - 0/ - 0/1 - 0/2 1/3 - 02 1A 0/2
L5 6/8 - - - - 1/2 - - - - 710 - - - -
L6 1/4 - - - - 1/1 - - - - 2/5 - - - -
L7 1/8 - 03 44 45 12 11 14 oA 55 240 1A 17 4/5 910
L8 - - - - 0/2 - - 0/ - - - - 0/1 - 0/2
L9 0/2 - - 03 1/4 - o1 04 04 12 02 01 01 04  2/6

LNM, lymph node metastasis; LUL, left upper lobe; LLL, left lower lobe; RUL, right upper lobe; RML, right middle lobe; RLL, right low lobe.

study on primary NSCLC patients treated with lobectomy
combined with SLND to validate the role of L-SLND in

NSCLC patients based on LNM rates.

© AME Publishing Company.

We found that patients with central lung cancer were
more likely to have mediastinal LNM than patients with
peripheral lung cancer, especially in 2R/2L, L7 and L9.

Transl Lung Cancer Res 2024;13(11):3039-3049 | https://dx.doi.org/10.21037/tlcr-24-450



Translational Lung Cancer Research, Vol 13, No 11 November 2024

Therefore, L-SLND may reduce the N-stage of patients
with central lung cancer, which can impact patients’ follow-
up treatment plans.

Also, we found that the cohort’s median number of
lymph nodes dissected between adenocarcinomas and
squamous cell carcinomas varied. The histological origin
of squamous cell carcinomas is most often found in the
bronchial squamous epithelium or in sites where squamous
epithelial hyperplasia occurs due to a history of regular
smoking, with the central type of lung cancer being more
common. This is also similar to our results, in which the
central type was more common in squamous cell carcinomas
and had a higher chance of LNM; therefore, surgeons are
paying more attention to the extent of intraoperative lymph
node dissection in squamous cell carcinomas.

In 2006, the European Society of Thoracic Surgeons
(ESTS) proposed an L-SLND strategy for patients with
early-stage NSCLC. For patients with peripheral clinical
TINOMO lung cancer, they recommend L-SLND; for right
upper and right middle lobe tumor clearance: 2R, 4R, L7;
for right lower lobe: 4R, L7, L8, L9; for left upper lobe: L5,
L6, L7; and for left lower lobe: L7, L8, L9 stations (15).
The International Association for the Study of Lung
Cancer (IASLC) suggests that for right-sided lung cancer,
the ipsilateral stations 2R, 4R, L7, L10, and L11 should be
cleared; for left-sided, stations L5, L6, L7, LL10, and L11;
and for if the lower lobe is involved, L9 should be added (16).
Several studies consistently recommended 4L, L5, and L6
for left upper lobe, 2R and 4R for right upper, and L7, L8,
and L9 for bilateral lower lobes (8,9,17).

In our study, 4L, L5, and L6 had high metastasis rates
among the mediastinal lymph nodes in patients with left upper
lobe cancer. The rate of 2R metastasis was higher in patients
with right upper lobe cancer. The LNM rate in L7 was
significantly lower in the left upper (1.3%) and right upper
(0.9%) than in other lung lobes (P<0.001), so intraoperative
clearance of subcarinal lymph nodes was not necessary,
in keeping with the findings of previous studies (18).
Mediastinal LNM in the right middle lobe cancer was
similar to that in the right upper, and all had 2R, 4R, and
L7 metastasis. Left lower lobe cancer tended to metastasis
in 4L, L6, and L7, and although the rate of metastasis in
L7 lymph nodes was not very high, it was most prone to
jump metastasis among the mediastinal lymph nodes (40%,
4/10). This may be because the segmental and subpleural
lymphatics originating from the lower lobe can drain
directly to the subcarinal lymph nodes without involving the
intrapulmonary or hilar lymph nodes (19). Patients with right

© AME Publishing Company.
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lower lobe cancer had a high probability of LNM relative
to patients with cancer in other lung lobes, especially in 2R
(7.9%, P=0.007) and L7 (5.6%, P<0.001). We found a high
rate of LNM in 3A/3P, which may be due to some bias in
the small number of patients included, with intraoperative
clearance of lymph nodes in 3A/3P stations.

Patients with lung cancer stage pT'la did not have any
N2 lymph node metastases but had a few N1 lymph node
metastases (2/191, 1.1%), consistent with the previous
findings of Meng et 4l. (18) and suggests that mediastinal
lymph node dissection may not be required for tumor size
<1 cm. In patients with stage T1b-c adenocarcinomas,
mediastinal LNM showed lobe-specific features. In
patients with left upper lobe cancer, 4L, L5, and L6 were
the most commonly metastasized lymph node stations
and occasionally metastasized to L7 (2/12). In patients
with lower left lobe cancer, L7 was the only lymph node
with metastasis, which may be due to the small number
of patients with left lower lobe cancer included in the
study and needs to be verified further by future studies.
All patients with right upper lobe cancer had LNM in
the 2R group. Considering that 2R and 4R stations will
fuse intraoperatively, the 4R group should be cleared
simultaneously with the 2R. The L7 metastasis rate is
significantly lower in both upper lung lobes than in others,
so intraoperative clearance of the subcarinal lymph nodes
is unnecessary (18). Patients with right middle lobe cancer
had the highest rate of metastasis in L7, followed by the 2R
and 4R groups. In patients with right lower lobe cancer, the
highest metastasis rate was observed in L7 (9/10), followed
by 2R and L9 groups. The probability of LNM in patients
with tumor >3 cm was significantly higher (86/243, 35.4%)
and the metastasis rate in each lymph node station was
significantly higher compared with the T'1 stage. Several
studies have shown that after propensity score matching,
the positive LNM rate increases with increasing T stage
(8,9,20,21).

Based on our findings, patients with central lung
cancer are more likely to develop LNM than patients
with peripheral lung cancer, and SLND is recommended.
There is no necessity for mediastinal lymph node
dissection for patients with stage pT1la. L-SLND may be
inappropriate for lung cancer patients with tumors >3 cm.
If preoperative positron emission computed tomography-
scan/endobronchial ultrasonography [positron emission
tomography (PET-scan)/endobronchial ultrasound (EBUS)]
considers the absence of N2 metastases, then L-SLND can
be performed in patients with T1b-c lung adenocarcinoma.
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L-SLND is recommended for patients based on the
location of the tumor: left upper lobe: 4L, L5, L6; right
upper lobe: 2R, 4R; right middle lobe: 2R, 4R, L7 and 2R,
4R, L7, L9 for right lower lobe.

There are some limitations in this retrospective study.
Firstly, our findings are based on a single center of an Asian
population, which may have some bias in the distribution of
lymph node metastases compared to other populations and
may have potential selection bias. Secondly, for the analysis of
patients with pT1bN2 and pT1cN2 stage adenocarcinoma,
the number of patients included was minimal, and further
studies are needed for validation. In addition, our study only
described the rate of LNM and did not assess the prognosis,
which needs further follow-up to identify local mediastinal
recurrence. However, the pattern of lymph node invasion
directly affects the staging and adjuvant treatment of
patients and is, therefore, still of some importance.

Conclusions

Our study proposes recommendations for lymph node
dissection according to the pathological type of lung
cancer, tumor location, lung lobes affected and tumor size.
Recommendations are also made for mediastinal lymph
node dissection in patients with pT'1bN2 and pT1cN2
stages in different lung lobes. A proper L-SLND can
significantly improve the perioperative outcome of patients
without compromising their long-term survival prognosis.
For padents with different characteristics of NSCLC, LNM
may show a characteristic distribution, which may provide a
certain reference value for clinical work.
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