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Introduction

Lung cancer is the most common cause of death for all 
cancers in the world and has the highest incidence among 
malignant tumors (1), with non-small cell lung cancer 
(NSCLC) accounting for approximately 80% (2). The 

eighth edition of the National Comprehensive Cancer 
Network guidelines clearly noted that surgical treatment 
remained the first choice for stages I and II, and for partial 
resection of stage III NSCLC, as an important method for 
curing lung cancer (3-5). Moreover, mediastinal lymph node 
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metastasis was an important prognostic factor in patients 
with NSCLC; therefore, anatomical lobectomy combined 
with systematic lymph node dissection was thought to be the 
standard operative method for lung cancer radical resection 
(5-7), not only to avoid residual cancer and reduce tumor 
recurrence but also to ensure postoperative pathological 
TNM stage and to guide postoperative adjuvant therapy, 
which has important significance for improving patient 
survival (7-9). 

However, in clinical practice, we found that there 
remained some deficiencies in routine systemic lymph node 
dissection, including large wounds created by lymph node 
dissection, much oozing of blood from the wound, poor 
protection of vagus nerve and its pulmonary branches, and 
a large volume of postoperative thoracic drainage. Based 
on the concept of minimally invasive surgery, precise 
surgery, and rapid recovery, our team first put forward a 
new method of lymph node dissection: tunnel-type en bloc 
mediastinal lymph node dissection. This dissection, similar 
to a mining tunnel, functionally dissects the lymph nodes 
of stations 2R/4R/7 and preserves the mediastinal pleura. 
This method not only ensures systematic and complete 
mediastinal lymph node dissection but also preserves the 
vagus nerve and its pulmonary branches, which is significant 
for effectively reducing postoperative pulmonary infection, 
chronic cough and other complications, to accelerate 
postoperative rehabilitation in patients with lung cancer.

According to the method of lymph node dissection of 
stations 2R/4R/7, patients were divided into the tunnel-
type group and the routine group, and a retrospective 
comparative study was carried out to explore the clinical 
value of tunnel-type en bloc mediastinal lymph node 
dissection in video-assisted thoracic surgery (VATS) right 
NSCLC radical resection.

Methods

Patient selection

In this study, we retrospectively analyzed the clinical data 
of 196 patients who were diagnosed with right NSCLC in 
our hospital and underwent VATS right lung cancer radical 
resection from 1 Jan. 2013 to 31 Dec. 2015.

The inclusion criteria for patients were determined as 
follows: (I) VATS right anatomic lobectomy (pulmonary 
lobectomy/segmentectomy/sleeve lobectomy) and systemic 
lymph node dissection (including at least 3 groups of 
mediastinal lymph nodes); (II) no distant metastasis in 

preoperative examination; (III) stages I and II and partial 
resection of stage III NSCLC [Union for International 
Cancer Control (UICC) TNM classification, eighth 
edition]; (IV) no prior malignancy; (V) tolerance of 
general anesthesia; and (VI) there was no perioperative 
comprehensive treatment.

The exclusion criteria for patients were as follows: (I) 
conversion to thoracotomy or VATS with mini-incision 
from VATS; (II) intraoperative exploration revealed 
extensive pleural adhesions; and (III) previous right thorax 
operation.

All patients received routine preoperative examinations, 
which included chest CT scan, color Doppler of abdomen, 
fiberoptic bronchoscopy, cranial MRI, and bone imaging 
and cardiopulmonary function tests. There was no PET/
CT in all preoperative examination because of lack of 
money. Overall, 101 patients were male, and 95 patients 
were female.

According to the method of lymph node dissection of 
stations 2R/4R/7, the patients were divided into two groups. 
Patients with tunnel-type en bloc mediastinal lymph node 
dissection were designated as the tunnel-type group (n=102), 
and those with routine mediastinal lymph node dissection 
were the routine group (n=94), undergoing surgery before 
1 Jul. 2014. The general clinical data of the two groups are 
displayed in Table 1. There was no significant difference 
between the groups (P>0.05), and the baseline data of the 
patients were comparable. This study has been approved by 
the Hospital Ethics Committee (the number: 2018KY033).

Surgical approaches

All patients had been informed of the method of right lung 
cancer radical resection and signed the operative informed 
consent. Both groups first underwent VATS anatomic 
lobectomy (pulmonary lobectomy/segmentectomy/
sleeve lobectomy), then completed systematic lymph 
node dissection. Systematic lymph node dissection was 
required to ensure the standard extent and integrity of 
not fewer than 3 stations of station N1 and 3 stations of 
station N2, including subcarinal lymph nodes; the lymph 
nodes were completely removed with the surrounding 
adipose tissue in each group (10-12). Regardless of tunnel-
type or routine systematic lymph node dissection, the 
Martini method was used for the extent of lymph node  
dissection (13). The regional lymph node dissection was as 
follows: intrapulmonary lymph nodes (station 11th–13th), 
hilar lymph nodes (station 10th), lower mediastinal lymph 
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nodes (station 8th–9th), subcarinal lymph node (station 
7th), upper mediastinal lymph nodes (station 2nd and 4th). 
The operative processes are described below (Figure 1). 

Tunnel-type en bloc mediastinal lymph node dissection

Lymph node dissection of station 7
After the posterior mediastinum was exposed, the 

mediastinal pleura was opened transversely with the electric 
hook from the upper margin of the inferior pulmonary 
vein to the left side in the front of the vagus nerve, then to 
the right side in the right main bronchus, approximately 
4–5 cm. The pulmonary vagus nerve branches were not 
disconnected. The assistant lifted the mediastinal pleura 
with the endoscopic gastric forceps, and the surgeon 
continued to free the loose connective tissue below the 

Table 1 Comparison of clinical data between tunnel-type group and routine group

Variable Tunnel-type group (n=102) Routine group (n=94) P value

Age (year) 58.93±8.95 59.5±9.92 0.679

Gender

Male 46 55 0.061

Female 56 39

BMI (kg/m2) 22.64±2.86 23.00±2.81 0.378

Plasma total protein (g/L)

Pre-operation 73.33±4.94 72.57±5.19 0.299

The first postoperative day 62.05±5.58 61.82±8.20 0.82

Plasma protein (g/L)

Pre-operation 42.28±5.76 41.61±3.64 0.339

The first postoperative day 34.48±3.86 34.72±6.45 0.754

Tumour location

Right upper lobe 63 52 0.415

Right middle lobe 12 9

Right lower lobe 27 33

Method of surgery 

Segmentectomya 14 6 0.09

Pulmonary lobectomy/sleeve lobectomy 88 88

Smoking

Yes 31 41 0.055

No 71 53

Preoperative comorbiditiesb 35 (34.3) 35 (37.2) 0.67

Clinical TNM stage

I 80 65 0.098

II 14 15

III 8 14

Data are presented as n, n (%), or mean ± SD. a, the patients underwent segmentectomy because their intraoperative frozen pathology 
were microinvasive adenocarcinoma (MIA); b, the preoperative comorbidities included hypertension, diabetes, pulmonary tuberculosis, 
chronic obstructive pulmonary disease (COPD), cardiac and cerebrovascular disease. 
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mediastinal pleura of station 7 area and suspended the 
mediastinal pleura with 3-0 proline to fully expose the 
surgical visual field and operative space. Then, the assistant 
dragged the subcarinal lymph nodes with the endoscopic 
gastric forceps. The surgeon spirally dissociated the lymph 
nodes with an ultrasound knife, starting from the front of 
the esophagus and following the posterior pericardium and 
the lateral wall of the right main bronchus to the lower 
edge of the bronchus, which was removed completely with 
its surrounding adipose tissue, as if digging a tunnel. It is 
important to avoid damaging the vagus nerve pulmonary 
branches (Figure 2).

Lymph node dissection of station 2R/4R
After the superior mediastinum was exposed, the surgeon 
freed the fibrous connective tissue close to the arch of the 
azygos vein with an ultrasound knife and did not open the 
mediastinal pleura overlying the level of the 2R/4R area. 
The arch of the azygos vein was suspended with 3-0 proline 
to fully expose the surgical visual field and operative space. 
Then, the assistant dragged the subcarinal lymph nodes 
with the endoscopic gastric forceps. The surgeon spirally 
dissociated the lymph nodes with an ultrasound knife, 
starting from the lateral wall of the trachea, following the 
posterior margin of the superior vena cava, until the lymph 
nodes with their surrounding adipose tissue were completed 
removed, as if digging a tunnel. The procedure not only 
preserved the superior mediastinal pleura but also reduced 
stimulation of the vagus nerve (Figure 2). 

Outcome measures

The outcome measures were as follows: age, gender, body 
mass index, plasma total protein, plasma protein, tumor 
location, method of anatomic lobectomy, smoking, and 
preoperative comorbidities.

The indexes of safety and feasibility were operative 
time, time of lymph node dissection of station N2, 
amount of bleeding, postoperative thoracic drainage 
volume, extubation time (there was no leak in the bottle 
when coughing, and the chest tube was pulled when the 
drainage volume was less than 200 mL), hospitalization 
days, postoperative pulmonary infection, postoperative 
pathological data, number of mediastinal lymph node 
dissection, and postoperative chronic cough (cough has 
lasted six months, alongside loss of appetite, pain, and 
shortness of breath, was a significant predictor of quality  
of life). 

The prognostic indexes for survival were 3-year recurrence 
and metastasis and 3-year survival. 

Postoperative follow-up data

All patients were followed up by telephone and out-patient 
review, carried out once every three months for the first 
2 years and once every 6 months thereafter. The follow-
up project included whether the patient had a chronic 
cough, the recurrence and metastasis time, and the survival 
time. The survival time was calculated from the date of the 
operation, and the deadline of follow-up was scheduled for 
30 Sep. 2017 or the date of the death from lung cancer or 
loss to follow-up. Postoperative chronic cough was defined 
as coughing that lasted more than three months after lung 
cancer surgery. 

Statistical analyses

Statistical analyses were performed on SPSS software, 
version 19.0. The α (error probability) was set to 0.05. 
The measurement data were expressed by mean ± SD, and 
the mean value was compared with the normality test and 
homogeneity test of variance. The t-test was used after the 
data fulfilled the criteria of normal distribution and equal 
variance; otherwise, the Wilcoxon rank sum test was used. 
The count data were analyzed by the χ2 test or Fisher’s 
exact test. The survival rate, recurrence and metastasis rate 
of all patients were calculated using Kaplan-Meier plots  

Figure 1 Tunnel-type en bloc mediastinal lymph node dissection 
in video-assisted thoracic surgery right non-small cell lung cancer 
radical resection (14).
Available online: http://www.asvide.com/article/view/30110

Video 1. Tunnel-type en bloc mediastinal 
lymph node dissection in video-assisted 
thoracic surgery right non-small cell lung 

cancer radical resection
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(log-rank test). 

Results

Perioperative index and postoperative complications

All patients underwent VATS right anatomic lobectomy and 
systematic lymph node dissection. There were no deaths 
or intensive care unit treatments during the perioperative 
period. There were statistically significant differences 
between the tunnel-type group and the routine group, 
including the amount of bleeding, postoperative thoracic 
drainage volume, and postoperative extubation time. 
However, for the time of lymph node dissection of station 
N2 and operative time, there were no significant differences 
between the groups (P>0.05). 

The incidence of postoperative complications was 8.8% 
vs. 17.0% for the tunnel-type group and the routine group, 
respectively; these complications included postoperative 
pulmonary infection in 2 cases, pulmonary air leak in  
5 cases, chylothorax in 2 cases, atrial fibrillation (AF) in  
1 case in the tunnel-type group as well as pulmonary 

infection in 9 cases, pulmonary air leak in 2 cases, 
chylothorax in 4 cases, and AF in 6 cases in the routine 
group. In the routine group, there was 1 patient who 
underwent a second operation for thoracic hemostasis. 
Pulmonary infection in the two groups showed a significant 
difference (P<0.05).

There was no significant difference in terms of the 
size and pathological type of the tumor, visceral pleura 
involvement, pTNM stage, and T/N stage between the 
groups (P>0.05). The primary tumor of patients with 
T4 stage at postoperative pathology was located in a 
different right lobe. The patients with perioperative 
indexes and postoperative complications are shown in 
Table 2.

Mediastinal lymph node dissection of station 2R/4R/7 

There was no significant difference in terms of total 
number, positive number and metastasis rate of lymph node 
dissection of stations 2R/4R/7 between the groups (P>0.05), 
which proved that the result was equivalent between the 

A

C D

B

Figure 2 The difference between tunnel-type group and routine group in the mediastinal lymph node dissection. (A) Routine lymph 
node dissection of station 2R/4R; (B) routine lymph node dissection of station 7; (C) tunnel-type lymph node dissection of station 2R/4R; 
(D) tunnel-type lymph node dissection of station 7. AV, azygos vein; Tr, trachea; SVC, subclavian vein; ESO, esophagus; LMB, left main 
bronchus; RMB, right main bronchus; VN, vagus nerve; yellow dashed line in (A) shows vagus nerve and pulmonary vagus nerve branches.
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Table 2 Perioperative index and postoperative complications of two groups

Variable Tunnel-type group (n=102) Routine group (n=94) P value

Time of lymph node dissection of station N2 (min) 24.33±3.32 24.06±4.19 0.620

Operative time (min) 175.62±33.11 172.22±42.25 0.799

Amount of bleeding (mL) 89.69±42.00 106.64±64.58 0.01

Postoperative thoracic drainage volume (mL) 1234.65±688.37 1498.85±999.37 0.034

Postoperative extubation time (d) 5.17±3.11 6.17±3.47 0.036

Postoperative hospitalization days (d) 6.34±3.36 7.62±3.50 0.01

Postoperative complications 9 (8.8) 16 (17.0) 0.086

Postoperative pulmonary infection 2 (2.0) 9 (9.6) 0.021

Chylothorax 2 (2.0) 4 (4.3) 0.429

Pulmonary air leak 5 (4.9) 2 (2.1) 0.296

Atrial fibrillation 1 (1.0) 6 (6.4) 0.056

Second operation of thoracic hemorrhage 0 (0) 1 (1.1)

ICU treatment 0 (0) 0 (0)

Perioperative death 0 (0) 0 (0)

Size of tumor (cm) 2.17±1.88 2.65±1.98 0.085

Pathological type

AC 87 74 0.122

SCC 8 16

Other 7 4

Visceral pleura involvement

Yes 16 25 0.061

No 86 69

pTNM stage

I 78 61 0.067

II 12 10

III 12 23

T stage

T1+2 94 89 0.478

T3+4 8 5

N stage

N0+1 89 72 0.062

N2 13 22

Data are presented as n, n (%), or mean ± SD. AC, adenocarcinoma; SCC, squamous cell carcinoma.
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tunnel-type en bloc and routine lymph node dissection. 
Mediastinal lymph node dissections of patients are shown in 
Table 3. 

All patients were followed up to determine whether they 
had a chronic cough. Compared to the routine group (66/94, 
70.21%), there was less chronic cough in the tunnel-
type group (55/102, 53.92%), with a significant difference 
between the groups (P=0.019). 

Prognostic evaluation of the tunnel-type group

Recurrence and metastasis and survival of all patients
All 196 patients were reviewed and followed up, and  
11 cases were lost, including 5 cases in the tunnel-type 
group and 6 cases in the routine group. The median 
survival for the routine group was 28 months [95% 
confidence interval (CI), 13–38 months], and the median 
survival for the tunnel-type group was 43 months (95% CI,  
5–56 months). There was no significant difference in 3-year 
recurrence and metastasis by log-rank test between the 
groups (8.3% vs. 17.1%, P=0.083) (Figure 3A). There were 
7 patients in the tunnel-type group, including 2 cases of 
local recurrence, 4 cases of distant metastasis, and 1 case 
of local recurrence with distant metastasis. There were 15 
patients in the routine group, including 3 cases of local 
recurrence, 9 cases of distant metastasis, and 3 cases of local 
recurrence with distant metastasis. The 3-year survival 
showed no significant difference by log-rank test (94.3% vs. 
88.9%, P=0.146) (Figure 3B). 

Discussion

At present, although the combined modality therapy of 
NSCLC is increasingly mature and perfect, lung cancer 
radical resection remains the first choice of treatment for 
the resectable NSCLC. Lung cancer is a disease that is 
prone to mediastinal lymph node metastasis, reported to 
occur in 30–40% of cases (15), and the presence of lymph 
node micrometastasis has been reported (16,17). Many 
scholars believe that systemic lymph node dissection plays 
an important role in postoperative prognosis of lung cancer. 
However, in clinical practice, we found that routine systemic 
lymph node dissection had some deficiencies, including 
large wounds from lymph node dissection, as well as poor 
protection of the vagus nerve and its pulmonary branches. 
Therefore, it is important to functionally and completely 
dissect mediastinal lymph nodes while protecting the vagus 
nerve and its pulmonary branches. 

Based on the principle of continuous pursuit of 
minimally invasive surgery, precise surgery, and rapid 
recovery, our team remains committed to more minimally 
invasive surgical treatment; therefore, we first proposed 
the new method of functional lymph node dissection: 
tunnel-type en bloc mediastinal lymph node dissection. The 
surgical method was spiraling, bloodless and hierarchical 
to remove mediastinal lymph nodes as if digging a tunnel, 
functionally dissecting the lymph nodes of stations 2R/4R/7 
and optimizing the deficiencies of routine lymph node 
dissection. This method can not only ensure systematic 

Table 3 Mediastinal lymph node dissection of two groups

Variable Tunnel-type group (n=102) Routine group (n=94) P value

Lymph node of station 2R/4R

Positive number 0.16±0.73 0.40±1.14 0.075

Total number 7.66±4.54 8.90±4.55 0.057

Metastasis rate 7 (6.9) 14 (14.9) 0.069

Lymph node of station 7

Positive number 0.11±0.48 0.27±0.83 0.089

Total number 4.38±2.83 4.61±3.29 0.592

Metastasis rate 7 (6.9) 14 (14.9) 0.069

Total number of lymph node of station N1 5.80±3.37 5.90±4.97 0.868

Total number of lymph node of station N2 12.04±5.48 13.51±5.98 0.074

Total number of mediastinal Lymph node 18.58±7.23 20.43±8.14 0.092

Data are presented as mean ± SD or n (%). 
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and complete mediastinal lymph node dissection but also 
preserve the vagus nerve and its pulmonary branches as 
well as the mediastinal pleura, reducing the exudation and 
bleeding of the wound with the packing of hemostatic 
material.

The vagus nerve is widely distributed in the lung, 
forming pulmonary vagus  nerve branches .  Many 
physiological functions of the lung are regulated by the 
vagus nerve; its stimulation causes bronchoconstriction, 
mucus secretion and bronchovascular vasodilation. The 
most important factor is that pulmonary vagus nerve 
branches innervate the pulmonary cough and stretch 
reflexes, preventing pulmonary hyperventilation (18,19). In 
addition, the vagus nerve regulates inflammatory responses 
by mechanical or chemical reactions and nutrition. 
Therefore, the protection of the pulmonary vagus nerve 
branches is the core of mediastinal lymph node dissection in 
lung cancer radical resection.

Compared with the routine group, the amount of 
bleeding in the tunnel-type group was significantly lower 
(P<0.05). The results showed that the tunnel-type en bloc 
mediastinal lymph node dissection did not prolong the 
operative time (24.33±3.32 vs. 24.06±4.19 min, P>0.05), 
but the amount of bleeding was reduced (89.69±42.00 vs. 
106.64±64.58 mL, P<0.05); additionally, there were no 
second operations for postoperative pleural hemorrhage. 
This finding highlighted the many advantages of the 
bloodless and hierarchical dissection of the tunnel-type 
group, including that the anatomical level was more 
obvious and the lymphatic vessels were revealed more 

clearly, effectively reducing the risk of intraoperative and 
postoperative bleeding. However, because the operative 
space of the tunnel-type en bloc mediastinal lymph node 
dissection was smaller, the surgeon and the assistant had a 
higher demand for thoracoscopic surgery skills and mastery 
of the anatomical structures. 

The incidence of pulmonary complications in the tunnel-
type group was lower (2% vs. 9.6%, P<0.05). In many 
studies, it was reported that the pulmonary vagus nerve 
branches play an important role in the cough reflex, sputum 
excretion and immune defense of pulmonary inflammation 
after surgery (20-22). Therefore, we believed that the 
protection of the vagus nerve and its pulmonary branches 
in the tunnel-type en bloc mediastinal lymph node dissection 
was of great significance to reduce postoperative pulmonary 
infection. 

In addition, arrhythmia was one of the common 
postoperative complications of lung cancer, possibly related 
to factors such as postoperative incision pain, hypoxia, and 
injury to the vagus nerve and its cardiac branches. With 
both groups undergoing the same treatment and patients in 
neither group having a history of arrhythmia or coronary 
heart disease before surgery, the results showed that the 
incidence of AF in the tunnel-type group was lower than 
that of the routine group. According to the clinical and 
experimental study of Schauerte et al. (23), that proved that  
the vagus nerve played an important role in the induction 
and maintenance of AF, we believed that it had an important 
influence on the decrease in postoperative arrhythmia to 
reduce the injury of the vagus nerve in the tunnel-type en 
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bloc mediastinal lymph node dissection. However, there was 
no significant difference in the incidence of postoperative 
AF between the groups (P>0.05), possibly related to the 
small sample size of this study. Postoperative thoracic 
drainage volume, extubation time and hospitalization days 
in the tunnel-type group were reduced compared to those of 
the routine group (P<0.05). The results of this study showed 
that the preservation of the mediastinal pleura and the 
packing of hemostatic materials had significant advantages 
toward protecting and compressing the operative wound, 
possibly reducing postoperative lymphatic exudation. 
Tunnel-type en bloc mediastinal lymph node dissection could 
reduce postoperative thoracic drainage volume, accelerate 
extubation, shorten hospitalization days, and accelerate 
postoperative rehabilitation. Therefore, we believe that 
VATS tunnel-type en bloc mediastinal lymph node dissection 
is safe and feasible, agreeing with the concept of rapid 
surgical rehabilitation. 

The tunnel-type en bloc  mediastinal lymph node 
dissection could functionally dissect the lymph nodes of 
stations 2R/4R/7 and strongly protect the vagus nerve and 
its pulmonary branches, effectively reducing the incidence 
of postoperative infection. Therefore, we wondered whether 
it was possible to reduce the incidence of postoperative 
chronic cough. To this end, we followed up the chronic 
cough of patients after surgery. Compared with the routine 
group, the tunnel-type group had less postoperative 
chronic cough. There was a significant difference between 
the groups (P<0.05), which proved that the functional 
protection of the vagus nerve and its pulmonary branches 
effectively reduce the incidence of postoperative chronic 
cough and improve the quality of the patients’ lives. 

The  resu l t s  o f  the  s tudy  showed that ,  by  the 
thoroughness of lymph node dissection of stations 2R/4R/7, 
the tunnel-type en bloc mediastinal lymph node dissection 
was not inferior to routine mediastinal lymph node 
dissection. There were no significant differences between 
the groups in terms of total number of lymph nodes of 
station 2R/4R (7.66±4.54 vs. 8.90±4.55, for the tunnel-
type group and the routine group, respectively, P=0.057) 
or in the positive number of lymph nodes of station 2R/4R 
(0.16±0.73 vs. 0.40±1.14, for the tunnel-type group and the 
routine group, respectively, P=0.075). For subcarinal lymph 
node dissection, the total number and positive number were 
not significantly different between the groups (P>0.05). 
There were no significant differences in lymph node 
dissection time and total number of lymph nodes of station 
N2 between the groups (P>0.05). 

In the NSCLC radical resection, we insisted on carrying 
out the principle of radical resection. The results showed 
that there were no significant differences between the 
groups in terms of total number, positive number and 
incidence of metastasis of lymph nodes of stations 2R/4R/7, 
excluding an effect of the difference in the number or 
station of lymph node dissection on postoperative survival 
of the patients.

There remained a question as to whether the method of 
tunnel-type en bloc mediastinal lymph node dissection, which 
maintained the mediastinal pleura, affected postoperative 
prognosis. Through further research and analysis, we found 
that the difference in 3-year recurrence and metastasis 
between the groups was not significant (P=0.083), but 
the recurrence in the tunnel-type group was lower than 
that in the routine group (8.3% vs. 17.1%). There was no 
significant difference in 3-year survival between the groups 
(P=0.146): the tunnel-type group was 94.3%, and the 
routine group was 88.9%. As shown in the survival curve, 
the survival statistics of the two groups gradually separated, 
and the curve for the tunnel-type group was higher.

There were some limitations in this study, including 
the following: (I) the patients in the two groups were not 
operated on during the same period; this was a retrospective 
study, and there was some bias although the two groups 
had a good comparability; (II) the sample size of the groups 
was small, and a prospective randomized controlled study 
should be performed at a later stage; (III) the postoperative 
chronic cough in both groups lacked objective evaluation 
indexes, such as the frequency of cough or the effect on 
quality of life, which needs to be followed up; and (IV) the 
median follow-up time of the tunnel-type group was shorter 
(28 months). If the long-term curative effect of the two 
surgical methods are accurate, the follow-up time should be 
extended further.

Conclusions

Compared with routine mediastinal lymph node dissection, 
tunnel-type en bloc mediastinal lymph node dissection had 
similar quality and standard mediastinal lymphadenectomy 
of station N2. Moreover, it had more advantages: (I) the 
new surgical method protected the vagus nerve and its 
pulmonary branches, effectively reducing postoperative 
pulmonary infection and chronic cough; and (II) it 
preserved the mediastinal pleura, reducing postoperative 
exudation, accelerating postoperative extubation, and 
shortening hospitalization days. However, the method 
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did not increase postoperative recurrence and metastasis, 
and it did not reduce survival of patients. Therefore, we 
believe that the tunnel-type en bloc mediastinal lymph node 
dissection is a safe, thorough and feasible surgical method, 
worthy of being popularized and applied for VATS right 
NSCLC radical resection.
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