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Abstract

Background: This study evaluates the feasibility and strategy of left tracheobron-
chial lymph node (LN) dissection in the surgical treatment of esophageal cancer, and
its impact on surgical outcomes following thoracoscopic esophagectomy.

Methods: Data of 265 patients with thoracic esophageal cancer who underwent
thoracoscopic and laparoscopic esophagectomy was retrospectively reviewed. In 80
cases, thoracoscopic esophagectomy was performed without left tracheobronchial
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LN dissection (group non-4L), while 185 cases underwent thoracoscopic esophageal
mobilization with routine left tracheobronchial node dissection (group 4L). We
introduced a “mesoesophageal suspension” method in order to facilitate complete
dissection of the left tracheobronchial nodes, along with left recurrent laryngeal
Received: 19 April 2015; nerve nodes. Both univariate and multivariate analyses were performed to evaluate

Accepted: 9 August 2015. risk factors correlated to left tracheobronchial node metastasis.
Results: The non-4L group experienced less blood loss than the 4L group (P =
0.009). More mediastinal LNs were dissected in the 4L group (P < 0.001). There was

no significant difference with regard to the incidence of major postoperative compli-
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cations between the two groups. Compared with other LN metastases, the metastatic

rate of the left tracheobronchial LNs was relatively lower. Based on multivariate
analysis of six factors, lymphatic invasion and subcarinal node metastasis were
shown to be strong independent predictors of left tracheobronchial metastasis.
Conclusion: Routine thoracoscopic extensive lymphadenectomy, including the left
tracheobronchial LN, was technically feasible and safe in patients with esophageal
cancer. Using a mesoesophagus suspension technique, we performed a meticulous
LN dissection in the upper mediastinal space.

In thoracoscopic esophagectomy, upper mediastinal LN

Intr ion SR ; .
troductio dissection is a time-consuming step because of the difficulty

The current surgical treatment for esophageal cancer
includes radical esophagectomy with extended lymphad-
enectomy. According to Union for International Cancer
Control (UICC) standards, the new threshold proposed for
accurately defining the pN category in patients with esopha-
geal cancer is the dissection of at least 15 nodes.! A shortcom-
ing of the 7th Tumor Node Metastasis (TNM) Classification
of Malignant Tumors is that it only vaguely defines the medi-
astinal regional nodes as those that are “in the esophageal
drainage area.” However, the rate of metastasis to each medi-
astinal LN station is vastly different. The effectiveness of
dissection of different LN stations cannot be equally
important.>’
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of operative exploration at the upper mediastinum, and a
long training period is required before executing this proce-
dure. Upper mediastinal lymphadenectomy includes a dis-
section of the upper thoracic paraesophageal nodes (No. 3p,
assigned a station designation according to American Joint
Committee on Cancer [AJCC] criteria, or No. 105, assigned a
station designation according to Japan Esophageal Society
[JES] criteria), recurrent nerve LNs (No. 2, or No. 106rec),
and the tracheobronchial LNs (No. 4, or No. 106tb). Of these,
No. 2 and No. 3p nodes show a high metastatic rate; complete
dissection of No. 2 and No. 3p is a crucial step that is routinely
recommended during thoracoscopic esophagectomy.*” A
currently controversial topic is whether routine prophylactic
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left No. 4 node (No. 106tb) dissection should be performed
for all stages of esophageal cancer. The foremost reason given
by opponents is that dissection of the left tracheobronchial
LN, which is located deeply within the subaortic region, is a
technically challenging and time-consuming step. Addition-
ally, the left tracheobronchial LN is defined N3, especially for
the lower thoracic esophagus, according to the JES LN meta-
static grading system, which means a low metastatic rate.® In
this study, we further clarify the feasibility and strategy for left
tracheobronchial LN dissection during thoracolaparoscopic
esophageal cancer surgery.

Patients and methods

Patients

The institutional review board of the Affiliated Union Hospi-
tal of Fujian Medical University granted approval for this
study. A database that had been prospectively created to
record results from three-stage thoracoscopic and laparo-
scopic esophagectomy (TLO) procedures was retrospectively
reviewed. All patients were fully clinically evaluated and
underwent disease staging. Clinical staging was based on
esophagography, esophagoscopy, color ultrasound of the
neck, and enhanced computed tomography (CT) of the
chest and abdomen. Positron emission tomography or
bronchofiberscopy were also performed if required for the
determination of individual staging. The tumors were staged
according to the 7" UICC TNM classification. All medically
fit patients with resectable thoracic esophageal tumors
(T1-T3 tumors), with or without known N1 nodal status,
were included in the study. Patients with T4 tumors were not
included. Other exclusion criteria were as follows: patients
with cervical esophageal carcinoma or gastroesophageal
junction carcinoma, multiple primary cancers involving
other organs, receiving neoadjuvant chemotherapy or radio-
therapy, and patients with non-squamous cell carcinoma.

A cohort of 265 patients with thoracic esophageal cancer
who had undergone TLO between October 2009 to
December 2013, were enrolled in the study. In 80 cases, thora-
coscopic esophagectomy was performed without left tracheo-
bronchial LN dissection between October 2009 to September
2011 (non-4L group), and 185 cases underwent thoraco-
scopic esophageal mobilization with routine left tracheo-
bronchial LN dissection from October 2011 to December
2013 (4L group). Data from all patients were recorded in our
electronic database. The clinical and pathological factors and
surgical information, including operation time, estimated
blood loss, the number of mediastinal and abdominal LNs
retrieved, and the incidence of major complications, were
compared between the two groups. We expected to be able to
clarify the feasibility and safety of left tracheobronchial node
dissection following a TLO in patients with thoracic esopha-
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geal squamous cell carcinoma (ESCC). Major complications
were considered in the final estimates if they required medical
or surgical intervention, or if the patient had a prolonged
recovery.

Surgical technique

The TLO was performed in three stages, beginning with tho-
racoscopic esophageal mobilization and mediastinal LN dis-
section. Our procedure for the lateral decubitus approach has
been described in detail in a previous publication.” With the
patient in the supine position, laparoscopy was performed to
mobilize and create the gastric conduit. We used a left cervical
neck incision to create a cervical esophagogastric anastomo-
sis. The abdominal and cervical surgical procedures were
similar in both groups.

Left tracheobronchial lymph node
(LN) dissection

During superior mediastinal LN dissection, the left tracheo-
bronchial nodes are dissected in continuity with the left
paratracheal nodes. The upper esophagus was pulled in the
right posterior direction by gentle traction applied with tape.
The trachea or the left main bronchus was simultaneously
rotated using a smooth tip retractor in the opposite direction.
The mesoesophagus of the proximal esophagus was then
stretched tightly to allow meticulous dissection of LNs deep
in the upper mediastinal space.

Dissection of the left tracheobronchial nodes (No. 4L)
commenced along the upper rim of the left main bronchus.
The tissue, including the No. 4L LNs, was dissected sharply
with a narrow straight incision, just between the aortic arch
and the left bronchus. Below the aortic arch, the recurrent
portion of the left recurrent laryngeal nerve was identified.
The left tracheobronchial nodes were completely dissected to
expose the dorsal side of the left pulmonary artery (Fig 1).
Upward dissection of the left recurrent laryngeal nerve node
was continued. If necessary, the table was rotated 15° toward
the assistant. On the left side, the dissection plane between the
left paratracheal region and the left tracheal surface was sepa-
rated to make the ventral border of the dissection. After dis-
section, the left paratracheal LNs (No. 2L) were easily
exposed, as was the left recurrent nerve, by pulling the meso-
esophagus in the right posterior direction (Fig 2). After the
left recurrent laryngeal nerve was isolated from the explored
tissue (without using an electric device, thereby avoiding
injury by electricity or heat), the entire LN chain around the
left recurrent laryngeal nerve, as well as the left tracheobron-
chial nodes, were removed in an en bloc fashion accompanied
by the esophagus. Finally, excision of the proximal portions of
the mesoesophagus is required to identify and preserve
the recurrent laryngeal nerve. We have termed the
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Figure 1 The mesoesophagus of proximal esophagus was stretched
tightly to allow meticulous dissection of the left tracheobronchial nodes
deep within the subaortic region. AA, aortic arch; E, esophagus; LMB, left
main bronchus; ME, mesoesophagus, No. 4L, left tracheobronchial node;
T, trachea.

abovementioned technique, which improves exposure to the
left paratracheobronchial region with the use of the traction
of the proximal mesoesophagus, “mesoesophagus suspen-
sion” (Video 1 Download link: http://c91.yunpan.360.cn/ ID:
13365910827, Password: 83481010).

Statistics

Statistical analyses were performed using version 16.0 of the
Statistical Package for Social Sciences (SPSS, Chicago, IL,
USA). Continuous variables, including age, blood loss, opera-
tion time, number of dissected nodes, and the length of
hospital stay were first tested for normal distribution. Con-
tinuous variables were expressed as means + standard devia-
tion if the assumptions of normality were met. The Student’s
t-test was used for comparisons between groups. Blood loss,
length of hospital stay and operation duration did not show

Figure 2 The left paratracheal lymph nodes (No. 2L) were exposed,
along with the left recurrent nerve, by pulling the mesoesophagus in the
right posterior direction. E, esophagus; LMB, left main bronchus; ME,
mesoesophagus; LRN, left recurrent nerve; No. 2L, left paratracheal
lymph node; T, trachea.
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normal distributions; they are expressed as medians
(interquartile range). We used Mann-Whitney U tests for
comparisons between groups. Discrete variables, including
gender, pathology type, tumor location, the incidence of
complications, and accidental conversion, are described as
numbers. We compared discrete variables between the groups
using the y? test or Fisher’s exact test. Multiple logistic regres-
sion analysis, using a backward Wald test, was conducted to
evaluate the statistical significance of the differences in the
effects of clinical factors. P values of <0.05 were considered
statistically significant.

Results

Thoracoscopic esophagectomy was performed without left
tracheobronchial LN dissection in the 80 patients in group
non-4L. In group 4L, thoracoscopic esophagectomy was per-
formed with successful No. 4L node dissection in 170
patients. No. 4L node dissection failed in 15 patients as a
result of: calcification of the subaortic LN and dense adhe-
sions (1 = 6); a narrow postmediastinum space because the
patient was elderly or severely obese (1 = 4); palliative resec-
tion for a bulky tumor (n = 3); and no bulky LN identified (n
=2). In group non-4L, there were three conversions to open
thoracotomy as a result of a bulk tumor (n=2), and intraop-
erative bleeding from the azygos vein (n = 1). Conversion to
open thoracotomy was required for six patients in group 4L;
the specific indications for conversion were: bulk tumor (n=
4); dense pleural adhesions (n = 1); and intraoperative left
main bronchial membranous injury (n=1).

Patient characteristics

Patient and tumor characteristics are listed in Table 1. There
were no differences in the clinical and pathological factors
and characteristics of the tumors between the two groups
(Table 1).

Surgical outcomes after esophagectomy

The average duration of surgery in the 4L group was longer
than in the non-4L group (130 vs. 125 minutes); however, the
difference was not statistically significant. The non-4L group
experienced significantly lower thoracic blood loss than the
4L group. One patient in each group required a blood trans-
fusion. The number of dissected mediastinal LNs was larger
in the 4L group (P < 0.05; Table 1). There was no significant
difference in the length of hospital stay or incidence of acci-
dental conversion between the two groups.

Table 2 shows the locoregional LN metastatic rates in both
the 4L and the non-4L node dissection groups. There was no
significant difference in the incidence of metastasis to the LNs
between the two groups. The pericardial LNs were the most
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Table 1 Clinicopathologic characteristics of the 4L and non-4L groups

Factor 4L dissection Non-4L dissection Pvalue
Gender
Male 130 61 0.969
Female 40 19
Age (years) 58.45+8.54 60.31£9.10 0.117
Tumor location
Upper 22 8 0.381
Middle 114 50
Lower 34 22
P stage
| 43 19 0.665
Il 54 30
1] 73 31
Tumor invasion degree
T1 39 26 0.263*
T2 33 16
T3 94 35
T4 4 3
Number of retrieved nodes
Mediastinal nodes 21.06 +6.89 14.90 + 5.65 <0.001
Abdominal nodes 13.10+6.71 11.73+4.89 0.102
Total operation time (minutes)
Chest 130 (30) 125 (30) 0.675
Abdomen and neck 110 (22.5) 120 (20) 0.920
Blood loss total (mL)
Thorax 200 (112.5) 150 (100) 0.009
Abdominal and neck 30 (30) 30(10) 0.124
Conversion (cases)
Thoracotomy 6 3 1.000*
Length of hospital stay 13(5) 12 (5) 0.261

*Fisher’s exact test.

Table 2 The locoregional lymph node metastatic rates in the two groups

Dissection Non-dissection

n=170 n=280
Regional lymph nodes JES UICC/AICC No. (%) No. (%) Pvalue
Thoracic lymph node
Upper paraesophageal 105 3P 9(5.3) 6(7.5) 0.570*
Left recurrent nerve 106recL 2L 22 (12.9) 7 (8.8) 0.334
Right recurrent nerve 106recR 2R 31(18.2) 12 (15) 0.527
Left tracheobronchial 106tbl 4L 9 (5.3) / /
Left main bronchus 109L 10L 4(2.4) 1(1.3) 1.000*
Subcarinal 107 7 20(11.8) 6(7.5) 0.303
Middle paraesophageal 108 8M 28 (16.5) 12 (15) 0.767
Lower paraesophageal 110 8L 22 (12.9) 9(11.3) 0.705
Abdominal lymph node
Pericardial 1,2 16 40 (23.5) 18 (22.5) 0.857
Left gastric artery 7 17 14 (8.2) 5(6.3) 0.581
Common hepatic artery 8 18 4 (2.4) 1(1.3) 1.000*
Splenic artery 10 19 1(0.6) 0(0) 1.000*

*Fisher’s exact test. AJCC, American Joint Commission on Cancer; JES, Japan Esophageal Society; UICC, Union for International Cancer Control.
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Table 3 Complications after thoracolaparoscopic esophagectomy in the two groups

Complication Dissection (n=170) Non-dissection (n = 80) Pvalue
Pneumonia and atelectasis 22 (12.9%) 10 (12.5%) 0.922
Vocal cord palsy 16 (9.4%) 8 (10%) 0.883
Anastomotic leaks 11 (6.5%) 4 (5%) 0.780*
Arrhythmia 15 (8.8%) 6 (7.5%) 0.725
Chylothorax 4 (2.4%) 2(2.5%) 1.000*
Delayed gastric emptying 5(2.9%) 2 (2.5%) 1.000*
Overall 62 (36.5%)t 26 (32.5%)* 0.540

*Fisher’s exact test. tSeven patients had two complications; two patient had three complications. #Four patients had two complications; one patient had

three complications.

frequently involved (23.5% in the 4L and 22.5% in the
non-4L group), followed by the right recurrent laryngeal
nerve LNs (18.2% in the 4L and 15% in the non-4L group).
Only nine patients had left tracheobronchial LN metastasis,
with a metastatic rate of 5.3% in the 4L group (Table 3).
There were no operative deaths in either of the two groups.
Postoperative major complications developed in 62 of the 170
patients in the 4L group (36.5%) and in 26 of the 80 patients
in the non-4L group (32.5%). Pneumonia was the most
common complication in both groups. Of these cases, one
patient in each group developed respiratory failure and
required mechanical ventilation. A water-soluble swallow was
administered to assess for leak on day eight. Eleven patients in
the 4L group experienced an anastomotic leak (6.5%), com-
pared to only four patients in the non-4L group (5%). All of
these patients were treated conservatively with drainage and
nutritional support. Postoperative hoarseness was observed
in 11 patients in the 4L group (9.4%) versus eight patients in
the non-4L group (10%). If the hoarseness persisted, patients
underwent direct laryngoscopy for postoperative assessment
of vocal cords. All patients had recovered from hoarseness at
their six month follow-up. There was no statistically signifi-
cant difference in the incidence of respiratory complications,
vocal cord palsy, anastomotic leaks, chylothorax, delayed
gastric emptying, intestinal obstruction, or arrhythmia
between the two groups (Table 3). One patient from each
group died from respiratory failure caused by pneumonia.

Risk factors correlated to left
tracheobronchial LN metastasis

Single logistic regression analysis revealed a significant differ-
ence between the groups in: the depth of tumor invasion;
pathological stage; pathological N stage; left recurrent LN
metastasis; subcarinal LN metastasis; and lymphovascular
invasion (Table 4). In multiple logistic regression analysis
using the six factors that showed a significant difference, the
odds ratio for lymph vascular invasion was 15.66, while the
odds ratio for subcarinal LN metastasis was 5.37 (Table 5).
Among the predictors of LN metastases analyzed in this
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Table 4 Risk factors for left tracheobronchial lymph node metastasis

No. 4L No. 4L
metastasis non-metastasis P
Gender 1.000*
Male 7 123
Female 2 38
Tumor length (cm) 0.447*
<3 cm 1 46
>3 cm 8 115
Tumor location 0.163*
Upper thoracic 1 21
Middle thoracic 4 110
Lower thoracic 4 30
Histological grade 0.480*
G1 4 47
G2 4 99
G3 1 15
Tumor invasion degree 0.014*
T1 2 37
T2 0 33
T3 5 89
T4 2 2
Pathological stage 0.002*
| 0 43
Il 0 54
1] 9 64
Lymph vascular invasion <0.001*
Negative 2 136
Positive 7 25
Nerve invasion 1.000*
Negative 8 144
Positive 1 17
Pathological N stage <0.001*
NO 0 75
N1 1 53
N2 3 21
N3 5 12
LRLN metastasis 0.017*
Negative 5 143
Positive 4 18
Subcarinal LN metastasis 0.012*
Negative 5 145
Positive 4 16

*Fisher's exact test. LN, lymph node; LRLN, left recurrent nerve lymph
node.
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Table 5 Logistic regression analysis of factors correlated to left tracheobronchial lymph node metastasis

Factors Regression coefficient Standard error Wald value P OR 95% Cl
Lymphatic invasion 2.751 0.847 10.563 0.001 15.664 2.981-82.318
Subcarinal LN metastasis 1.682 0.800 4.420 0.036 5.374 1.121-25.775

Cl, confidence interval; LN, lymph node; OR, odds ratio.

study, lymphatic invasion and subcarinal node metastasis
were shown to be strong independent predictors of left tra-
cheobronchial node metastasis.

Discussion

In order to avoid misunderstanding, left tracheobronchial
LNs should not be confused with aortopulmonary LNs.
According to the definition of thoracic LNs proposed by both
the AJCC and JSE in 2009, the superior border of left tracheo-
bronchial LN (No. 4L or No. 106tbL) is the inferior wall of the
aortic arch. The LNs are located in the area surrounded by the
medial wall of the aortic arch, with the lower border being the
upper rim of the left main bronchus."® From the traditional
view, left tracheobronchial LNs are the regional LNs in
esophageal cancer, which can be removed when the right
transthoracic procedure is used. However, aortopulmonary
LNs (ligamentum arteriosum nodes, No. 5 or No. 113) are
located on the left side of the arterial ligament. Therefore, the
aortopulmonary LNs were removed when the left transtho-
racic procedure was used. Aortopulmonary LNs (No. 113) are
defined as N4 for thoracic esophageal cancer according to the
JES LN metastatic grading system.

Currently, there are two major staging systems used for
esophageal cancer: the UICC/AJCC TNM classification (7
edition) and the Japanese Classification of Esophageal Cancer
(10" edition). The updated 7" edition TNM staging of
esophageal cancer reflects the importance of metastatic
spread to the LNs for prognosis and it reclassifies N stage into
three categories according to the number of involved regional
LNs. It is reasonable that in patients with esophageal cancer,
the left tracheobronchial LNs, which belong to the regional
LN, should be routinely dissected during radical surgery. In
contrast, the latest edition of the Japanese Classification of
Esophageal Cancer divided the location of metastatic LNs
into four categories in relation to the primary esophageal
lesion. Therefore, the left tracheobronchial LN is defined as
N2 (tumor location in the upper and middle thoracic) or N3
(tumor location in the lower thoracic). Although the number
of metastatic LNs might be a better prognostic indicator than
the Japanese N grading, the Japanese N grading seems more
informative for balancing the aggressiveness and safety of the
operation. For this reason, some experts have considered
whether left tracheobronchial LN dissection can be omitted
from the standard LN dissection in high risk patients.

204 Thoracic Cancer 7 (2016) 199-206

According to our pathological examinations, the pericar-
dial LNs, the bilateral recurrent nerve LNs, and the
paraesophageal LNs were high frequency metastatic sites, fol-
lowed by the subcarinal and left gastric artery LNs. However,
only nine patients had one No. 4L node metastasis, with a
metastatic rate of 5.3% in the 4L group (No. 106tb), which is
comparable to a previous report (Table 3).> Compared with
other LN metastases, the metastatic rate to the left tracheo-
bronchial LNs was lower. In addition, all left tracheobronchial
LN metastases were accompanied by other locoregional LN
metastases. These results correlated closely with the current
Japanese N grading. Accordingly, we advise that left tracheo-
bronchial LN metastasis is a delayed event in the lymphatic
metastases of esophageal carcinoma.

Among the predictors of left tracheobronchial node metas-
tasis analyzed in this study, lymphatic invasion was shown to
be the strongest independent predictor of metastasis. This
result was confirmed by the fact that one patient with a pT1b
tumor with lymphatic vessel invasion, revealed by postopera-
tive pathological examination, was found with positive No.
4L node metastasis. Knowedge of the anatomy of lymphatic
drainage of the esophagus is crucial to understanding the
pattern of LN metastasis in patients with esophageal carci-
noma. The abundant lymphatic channels in the mucosa of
the lamina propria and submucosa of the esophagus are well
known from classic descriptions.® The process of metastasis
formation is based on the ability of tumor cells to loosen from
their primary tumor cell mass and invade to lymphovascular
structures. The presence of lymphatic vessel invasion demon-
strates a state of advanced and more aggressive tumor behav-
ior. For the same reason, the histologic identification of
lymphatic vessel invasion by tumor cells has been recognized
as a potential prognostic indicator in various other
malignancies.”"> Tumor dissemination to subcarinal LN
metastasis was shown to be another strong independent pre-
dictor of left tracheobronchial metastasis. Fu et al. reported
that metastatic disease in the subcarinal node indicates a
worse prognosis for patients with thoracic ESCC compared
with patients having paraesophageal node metastases.”
Shimada et al. also reported that the presence of subcarinal
node metastasis was an independent risk factor for poorer
survival." Based on the results of multivariate analysis,
patients with left tracheobronchial node metastasis tend to
present with multiple or multigroup LN metastases and clini-
cally defined advanced disease.
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In thoracoscopic esophagectomy, dissection of the No. 4L
node, which is located deep in the right lateral of the
subaortic region, is thought to be a technically challenging
step because of the difficulty in operative exploration at the
upper mediastinum. We introduce a mesoesophageal suspen-
sion technique in order to facilitate complete dissection of the
No. 4L node, along with the No. 2L node. The structure of the
mesoesophagus is seldom discussed in the literature because
itis not easily identified; however, the embryology of the mes-
entery can provide information that is useful for identifica-
tion of the mesoesophagus. The vessels, regional LNs, and the
nerves of the esophagus are located adjacent to each other in
the same anatomical compartment; therefore, we defined the
mesoesophagus as this anatomical compartment.” Total
excision of the regional portion of the mesentery with the
primary lesion might be a promising radical treatment strat-
egy for patients with esophageal carcinoma.'® As mentioned
above, with the suspension of the proximal portion of the
mesoesophagus, we greatly improved infra-aortic operative
exposure, even around the left recurrent laryngeal nerve. We
perform a precise and accurate LN dissection in this area, and
harvest more LNs along the left recurrent laryngeal nerve
below the aortic arch as far as the thoracic inlet with an
en-bloc excised specimen. Additionally, other measures can
be taken to shorten the learning curve and help surgeons
become technically proficient with this procedure. Our tech-
nique routinely uses a right-sided double-lumen tube for the
distal trachea in order to make the left mainstem bronchus
more flexible, thus, allowing deep dissection into the left tra-
cheoesophageal groove and the subaortic region. Recently, we
even successfully applied a single-lumen tube combined with
an artificial pneumothorax during a procedure for the thora-
coscopic resection of early stage esophageal cancer.

Our initial experience confirmed that dissection of the left
tracheobronchial LN can be achieved safely during a thoraco-
scopic esophagectomy when performed in correctly selected
patients and by a surgeon with vast experience in this field.
The surgical outcomes in the 4L group were compared with
those in the non-4L group. Although No. 4L node dissection
increased thoracic blood loss, there were no significant differ-
ences in blood transfusion and postoperative major compli-
cations between the two groups. Because LN pathology
cannot be accurately determined before or during surgery, we
believe that No. 4L node dissection is essential for both accu-
rate staging and local control in thoracic esophageal carci-
noma patients, even with stage T1b tumors. On the other
hand, our clinical observation is that the metastatic rate of the
No. 4L node is relatively low. In a patient with considerable
risk factors, such as dense adhesions, calcification below the
aortic region, or a narrow subaortic space found in elderly or
severely obese patients, omission of the left tracheobronchial
LN clearance from the standard LN dissection is a more
logical therapeutic strategy in order to strike a balance
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between the surgical arm of the procedure and the safety of
the patient.

Conclusion

In conclusion, routine thoracoscopic extensive lymphad-
enectomy, including the left tracheobronchial LN, is techni-
cally feasible and safe when performed by a specialist in
thoracoscopic surgery. Lymphatic invasion and subcarinal
LN metastasis were shown to be strong independent predic-
tors of No. 4L metastasis in this study. With the application of
the mesoesophagus suspension technique, we performed not
only a meticulous LN dissection in the upper mediastinal
space, but also harvested the No. 4L LNs along the left recur-
rent laryngeal nerve node in an en bloc fashion. However, the
best indicator for determining whether No. 4L dissection is
necessary in the surgical resection of esophageal cancer is the
impact of resection on survival. Further studies including
long-term follow-up and prospective trials should be
performed.
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Video S1 With the application of the mesoesophagus suspension
technique, we harvested the No. 4L lymph nodes along the left
recurrent laryngeal nerve node in an en bloc fashion.
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