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Introduction

The incidence of esophageal cancer increases, with 
approximately 482,000 patients diagnosed with esophageal 
cancer each year. Lymph node status is an important 
prognostic parameter in esophageal carcinoma and an 
independent predictor of survival (1-8). The distribution 
pattern of lymph node metastases of esophageal cancer 
is unpredictable. Distribution of lymph node metastases 
may depend on tumor characteristics such as tumor 

location, histology, T-stage and the use of neoadjuvant 
therapy (9-14). The surgical strategy should depend on 
the distribution pattern of nodal metastases but there is no 
worldwide consensus on the extent of lymphadenectomy. 
Lack of knowledge of the distribution pattern of nodal 
metastases in patients with esophageal carcinoma makes 
this disease unpredictable, and the optimal extent of the 
lymphadenectomy is still under debate (15-17). 

Distribution of lymph node metastases in squamous 
cell carcinoma has been mapped by Akiyama in 1994 (3).  
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In different percentages tumors located in the upper, middle 
and lower esophagus can metastasize to lymph nodes located 
in cervical, supracarinal, infracarinal and abdominal (among 
others celiac axis) lymph nodes. In Asia, the incidence of 
squamous cell cancer is more than 95% of all resected 
esophageal cancers and the type of lymphadenectomy has 
been standardized in using the 2- or 3-field lymphadenectomy 
according with the location of the tumor.

In Europe, esophageal surgery has improved importantly 
in the last 20 years with 5-year-survival increasing from 
15% up to the 45% in the last years. This improvement 
is due to different factors such as a better diagnosis and 
staging of patients with esophageal cancer, a better selection 
of patients for surgery, the implementation of neoadjuvant 
therapy for stage 2 and 3 diseases and the improvements in 
anesthesia and Intensive Care. 

Moreover, in the last 15 years, there has been an 
important change of the type of esophageal cancer (from 
squamous cell cancer to adenocarcinoma) but also its 
location in the esophagus. Currently, 85% of all tumors in 
Western Europe are adenocarcinomas mostly located in the 
distal esophagus and esophagogastric junction, especially in 
males (1,18). Additionally, combination of obesity and distal 
adenocarcinoma is very frequent in the western world and 
1/3 of patients have a BMI above of 30 (19). 

Furthermore, the implementation of neoadjuvant therapy 
in the Western World for esophageal cancer stages 2 and 
3, the MAGIC scheme in the UK and chemoradiotherapy 
in the continent (CROSS scheme), has been very widely 
employed (18,20). 

There are still controversial issues in esophageal surgery, 
and one very important and not yet solved is the type of 
mediastinal and abdominal lymphadenectomy to perform 
in these patients with distal esophageal and junctional 
adenocarcinomas. There are many contradictory opinions 
and ongoing discussions. 

An extensive lymphadenectomy may improve survival 
and is considered the criterion standard according to many 
clinical guidelines (15). An extensive lymphadenectomy 
has the disadvantage of greater surgical morbidity 
(lymphadenectomy alongside both recurrent nerves can 
cause increasing percentages of recurrence palsy and 
accompanying pulmonary complications) and it has been 
suggested that it may not add advantage to the standard 
treatment (21,22). 

The surgical approach will also influence the number 
and location of resected lymph node stations (23). A 
transhiatal resection allows for an adequate abdominal 

lymphadenectomy but a subcarinal, high paraesophageal 
and paratracheal lymph node dissection is not possible. In 
Ivor Lewis esophagectomy a 3-field lymphadenectomy will 
not be performed. However, even in a 3-stage approach 
some lymph node stations may be left in situ, like splenic 
hilum nodes or hepatoduodenal ligament nodes, the high 
paratracheal nodes or the cervical lymph nodes. 

Despite the growing incidence in esophageal carcinoma, 
the extent of the lymphadenectomy is still under discussion. 
These issues will be addressed by providing an overview 
of the literature on the extent of lymphadenectomy for 
esophageal cancer with respect to the supposed lymph 
node distribution patterns for squamous cell carcinoma and 
adenocarcinoma, the different lymph node classification 
systems, the commonly used surgical techniques and 
outcomes and future perspectives.

Esophageal lymphatic system

The esophagus is an organ crossing three compartments, the 
neck, the mediastinum and the upper abdomen. Moreover, 
the esophagus is a muscular tube with mucosal lining 
and with lymphatic and vascular connections to the great 
vessels in the mediastinum. But, in the case of malignancy, 
what is the lymphatic spreading from any location in the 
esophagus? According to Ji et al. the lymphatic spread of 
the esophagus has two modes, including penetrating the 
esophageal wall transversally and shifting longitudinally 
upwards to the cervical lymph nodes and downwards to the 
upper abdominal lymph nodes. There are three pathways 
for lymph node metastasis in esophageal cancer: the 
longitudinal spreading along the submucosa to regional and 
non- regional lymph nodes, the second passes transversally 
through the muscularis propria to regional lymph nodes 
and the third penetrates perpendiculary through muscularis 
mucosa to the thoracic duct and the venous system. In this 
way, it is clear that once the primary tumor infiltrates the 
submucosa of the esophagus, the change of lymph node 
metastasis increases (24-26).

Pattern of lymph node metastases 

Squamous cell carcinoma

For squamous cell carcinoma, there are a few large 
retrospective and prospective cohort studies, that describe 
the distribution pattern of lymph node metastases 
(3,9,11,13,27). Most patients in these studies have T3 



S715Journal of Thoracic Disease, Vol 9, Suppl 8 July 2017

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2017;9(Suppl 8):S713-S723jtd.amegroups.com

cancers and almost 60% has positive lymph nodes. A wide 
variation in lymph node metastases is described, with lymph 
node metastases to the cervical, mediastinal and abdominal 
regions. The difficulty in comparing the results of these 
studies is that there is a great variety in the number and 
localization of the described lymph node stations. One 
can only conclude that there is great variation and a wide 
field of spread of lymph node metastases in esophageal 
squamous cell carcinoma. Therefore, in squamous cell 
carcinoma a 3-field lymph node dissection should be 
advised on the basis of literature (9,28,29). The results of a 
meta-analysis comparing 2-field versus 3-field lymph node 
dissection, including two randomized controlled trials and 
18 observational studies with over 7,000 patients, show 
that 3-field lymphadenectomy improves overall survival 
rate but is accompanied by more recurrent nerve palsy and 
anastomotic leakages (28). The Japan Esophageal Society 
(JES) worked out a very detailed classification system with 
advice about which lymph node stations should be resected 
in relation to tumor location (see ‘lymph node classification 
systems’) (30). 

Adenocarcinoma

For adenocarcinoma there are few studies that describe 
the distribution of lymph node metastases (8,14,26,31-35).  
Also in these studies mainly T3 carcinomas were included 
and about 70% of patients were node positive. As in 
squamous cell carcinoma, lymph node metastases are 
described in the cervical, mediastinal and abdominal 
regions, although it is unclear in what percentage a cervical 
lymphadenectomy was performed (31). In these studies, 
different lymph node stations are described, so also here, 
these studies can’t be compared in meta-analysis. Studies 
performed on the junctional esophageal cancer indicate that 
distal esophageal adenocarcinomas and type I Siewert can 
metastasize in more than 10% to the supracarinal lymph 
nodes whereas the esophagogastric junction carcinomas 
(type II Siewert) only do this in 1–2% (32-34). This means 
that for all the Siewert I adenocarcinomas and all the 
adenocarcinomas located in the thoracic esophagus an 
extended or total lymphadenectomy should be the rule 
whereas for type II only a mediastinal lymphadenectomy up 
to subcarinal lymph nodes might be sufficient. However, in 
other studies even in gastroesophageal junction carcinomas 
upper mediastinal lymph node metastases are described in a 
quarter of the patients (14). 

Skip metastases

Metastasis to anatomically distant lymph nodes, without 
metastasis in the direct environment are known as skip 
metastasis and can develop in the early phase of lymphatic 
invasion in patients with esophageal cancer (29). Regardless 
of primary tumor localization, 20% to 40% of patients with 
esophageal cancer have cervical lymph node metastasis 
(9,12). It is important to study the prognosis of patients 
with a solitary lymph node metastasis compared to patients 
with multiple metastatic nodes meaning systematic disease 
with poor prognosis (29). These so-called ‘skip metastases’, 
along with the complex lymphatic system surrounding the 
esophagus, contribute to the fear of invisible micro metastases 
distant of the primary tumor site and it prompts surgeons to 
perform a more extended lymphadenectomy accompanying 
esophageal resection. In up to 50–60% of esophageal cancer, 
metastases are found in lymph nodes of the second or third 
anatomic compartment (upper abdomen, mediastinum, and 
cervical), skipping lymph nodes of the first compartment (10).

The prognostic impact of lymph node skip metastasis 
has been unclear. Some reports have shown a favorable 
prognosis of skip metastasis compared with adjacent or 
continuous lymph node metastasis and others have not 
(26,35). Wu et al. compared the prognostic significance of 
solitary lymph node metastasis in patients with squamous 
cell carcinoma of the middle thoracic squamous cell 
carcinoma of the esophagus with a cohort of N0 patients 
with the same location of the squamous cell carcinoma. 
They found that solitary lymph node metastasis has a 
negative impact on survival compared with N0 disease; 
skip metastasis, however, is comparable to N0 diseases in 
predicting prognosis (29).

Lymph node classification systems

The lymphatic vessels surrounding the esophagus are 
complexly aligned and they contribute to a multidirectional 
spread of lymph node metastasis into the abdomen, the 
mediastinum and the neck. 

Multiple lymph node classification systems are used in 
the staging of esophageal cancer. The most frequently used 
classifications are the based on the guidelines of the JES and 
the American Joint Committee on Cancer (AJCC) Cancer 
Staging Manual (30,36). 

The Japanese worked out a very detailed lymph node 
classification system (Table 1 and Figure 1). The guidelines 
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Table 1 Numbers and naming of regional lymph nodes according 
to JES classification 11th edition

Cervical lymph nodes

No. 100 Superficial lymph nodes of the neck

No. 100spf Superficial cervical lymph nodes

No. 100sm Submandibular lymph nodes

No. 100tr Cervical pretracheal lymph nodes

No. 100ac Accessory nerve lymph nodes

No. 101 Cervical paraesophageal lymph nodes

No. 102 Deep cervical lymph nodes

No. 102up Upper deep cervical lymph nodes

No. 102mid Middle deep cervical lymph nodes

No. 103 Peripharyngeal lymph nodes

No. 104 Supraclavicular lymph nodes

Thoracic lymph nodes

No. 105 Upper thoracic paraesophageal lymph nodes

No. 106 Thoracic paratracheal lymph nodes

No. 106rec Recurrent nerve lymph nodes

No. 106recL Left recurrent nerve lymph nodes

No. 106recR Right recurrent nerve lymph nodes

No. 106pre Pretracheal lymph nodes

No. 106tb Tracheobronchial lymph nodes

No. 106tbL Left tracheobronchial lymph nodes

No. 106tbR Right tracheobronchial lymph nodes

No. 107 Subcarinal lymph nodes

No. 108 Middle thoracic paraesophageal lymph nodes

No. 109 Main bronchus lymph nodes

No. 109L Left main bronchus lymph nodes

No. 109R Right main bronchus lymph nodes

No. 110 Lower thoracic paraesophageal lymph nodes

No. 111 Supradiaphragmatic lymph nodes

No. 112 Posterior mediastinal lymph nodes

No. 112aoA Anterior thoracic paraaortic lymph nodes

No. 112aoP Posterior thoracic paraaortic lymph nodes

No. 112pul Pulmonary ligament lymph nodes

No. 113 Ligamentum arteriosum lymph nodes (Botallo lymph 
nodes)

No. 114 Anterior mediastinal lymph nodes

Abdominal lymph nodes

No. 1 Right paracardial lymph nodes

No. 2 Left paracardial lymph nodes

Table 1 (continued)

Table 1 (continued)

No. 3a Lesser curvature lymph nodes along the branches of 
the left gastric artery

No. 3b Lesser curvature lymph nodes along the 2nd branches 
and distal part of the right gastric artery

No. 4 Lymph nodes along the greater curvature

No. 4sa Lymph nodes along the short gastric vessels

No. 4sb Lymph nodes along the left gastroepiploic artery

No. 4d Lymph nodes along the right gastroepiploic artery

No. 5 Suprapyloric lymph nodes

No. 6 Infrapyloric lymph nodes

No. 7 Lymph nodes along the left gastric artery

No. 8a Lymph nodes along the common hepatic artery 
(anterosuperior group)

No. 8p Lymph nodes along the common hepatic artery 
(posterior group)

No. 9 Lymph nodes along the celiac artery

No. 10 Lymph nodes at the splenic hilum

No. 11 Lymph nodes along the splenic artery

No. 11p Lymph nodes along the proximal splenic artery

No. 11d Lymph nodes along the distal splenic artery

No. 12 Lymph nodes in the hepatoduodenal ligament

No. 13 Lymph nodes on the posterior surface of the pancreatic 
head

No. 14 Lymph nodes along the superior mesenteric vessels

No. 14A Lymph nodes along the superior mesenteric artery

No. 14V Lymph nodes along the superior mesenteric vein

No. 15 Lymph nodes along the middle colic artery

No. 16 Lymph nodes around the abdominal aorta

No. 16a1 Lymph nodes in the aortic hiatus

No. 16a2 Lymph nodes around the abdominal aorta (from the 
upper margin of the celiac trunk to the lower margin of the left 
renal vein)

No. 16b1 Lymph nodes around the abdominal aorta (from the 
lower margin of the left renal vein to the upper margin of the 
inferior mesenteric artery)

No. 16b2 Lymph nodes around the abdominal aorta (from the 
upper margin of the inferior mesenteric artery to the aortic 
bifurcation)

No. 17 Lymph nodes on the anterior surface of the pancreatic 
head

No. 18 Lymph nodes along the inferior margin of the pancreas

No. 19 Infradiaphragmatic lymph nodes

No. 20 Lymph nodes in the esophageal hiatus of the 
diaphragm

The left side (L) and the right side (R) should be distinguished for 
101, 102, 104, 106rec, 106tb, 109, and 112pul. 
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Figure 1 Station numbers of regional lymph nodes according to 
JES classification 11th edition (Used with the permission of the 
Japan Esophageal Society).

Table 2 Lymph node groups according to the location of the tumor by JES classification 11th edition

Tumor location Group 1 (N1) Group 2 (N2) Group 3 (N3)

Cervical 101, 106rec* 102, 104, 105* 100

Upper thoracic 101, 105, 106rec 104, 106tbL, 107, 108, 109 102mid, 106pre, 106tbR, 110, 
112aoA, 112pul, 1, 2, 3a, 7, 20

Middle thoracic 106rec, 108, 1, 2, 3a 101, 104, 105, 107, 109, 110, 112aoA, 112pul, 7,9, 20 106tbL

Lower thoracic 110, 1, 2, 3a, 7, 20 101, 106rec, 107, 108, 109, 112aoA, 112pul, 9 104, 105, 106tbL, 111, 8a, 11p

Abdominal 110, 1, 2, 3a, 7, 20 111, 112aoA, 112pul, 8a, 9, 11p, 19 106rec, 107, 109, 11d

Nodes other than N1 through N3 are expressed as N4. *, limited to the area which can be dissected from the cervical incision.

of the JES divide the locations of lymph node metastases 
into four categories N1, N2, N3 and N4 according to the 
location of the primary tumor: cervical, upper thoracic, 
middle thoracic, lower thoracic and abdominal (Table 2).

The latest edition of the AJCC Cancer Staging Manual 
numbers the location of lymph node metastases in the 
thorax and abdomen (Figure 2). The cervical lymph nodes 
are not included, there is reference to the head and neck 
guide. In the 8th edition of the AJCC Cancer Staging 
Manual, N-status depends on the number of positive lymph 
nodes, location is not taken into account. 

The JES lymph node classification system includes all 
anatomical locations of the AJCC cancer staging, however 
the JES classification is more detailed and records more 
lymph node stations, especially in the cervical and upper 
mediastinal regions. In addition to different definitions of 
anatomical locations, the AJCC and JES guidelines have 
different ways to define the nodal status.

These differences make current literature heterogeneous 
and studies hard to compare. This advocates the need 
for a uniform classification system for esophageal cancer 
regarding definitions of anatomic locations of lymph nodes 
and the determination of N-status. However, squamous cell 
cancer continues to be the major type of esophageal cancer 
in Asia. In contrast, adenocarcinoma predominately affects 
the Caucasian population in Western countries, these two 
different diseases might need different staging systems, this 
however is not studied and remains unknown today (37,38). 
The location of the primary tumor and histopathologic 
cell type both influence the location of lymph node 
metastases, resulting in a different surgical approach and 
lymphadenectomy (39). Moreover, the Western population 
is generally more obese, resulting in a different surgical 
view and anatomy, this may lead to different neoadjuvant 
therapies, surgical procedures, including lymphadenectomy. 
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A B C

Figure 2 Lymph node maps for esophageal and esophagogastric cancers according to AJCC classification 8th edition. (A-C) Lymph node maps 
for esophageal cancer. Regional lymph node stations for staging esophageal cancer from left (A), right (B), and anterior (C). 1R, Right lower 
cervical paratracheal nodes, between the supraclavicular paratracheal space and apex of the lung. 1L, Left lower cervical paratracheal nodes, 
between the supraclavicular paratracheal space and apex of the lung. 2R, Right upper paratracheal nodes, between the intersection of the caudal 
margin of the brachiocephalic artery with the trachea and the apex of the lung. 2L, Left upper paratracheal nodes, between the top of the aortic 
arch and the apex of the lung. 4R, Right lower paratracheal nodes, between the intersection of the caudal margin of the brachiocephalic artery 
with the trachea and cephalic border of the azygos vein. 4L, Left lower paratracheal nodes, between the top of the aortic arch and the carina. 7, 
Subcarinal nodes, caudal to the carina of the trachea. 8U, Upper thoracic paraesophageal lymph nodes, from the apex of the lung to the tracheal 
bifurcation. 8 M, Middle thoracic paraesophageal lymph nodes, from the tracheal bifurcation to the caudal margin of the inferior pulmonary 
vein. 8Lo, Lower thoracic paraesophageal lymph nodes, from the caudal margin of the inferior pulmonary vein to the EGJ. 9R, Pulmonary 
ligament nodes, within the right inferior pulmonary ligament. 9L, Pulmonary ligament nodes, within the left inferior pulmonary ligament. 15, 
Diaphragmatic nodes, lying on the dome of the diaphragm and adjacent to or behind its crura. 16, Paracardial nodes, immediately adjacent to 
the gastroesophageal junction. 17, Left gastric nodes, along the course of the left gastric artery. 18, Common hepatic nodes, immediately on the 
proximal common hepatic artery. 19, Splenic nodes, immediately on the proximal splenic artery. 20, Celiac nodes, at the base of the celiac artery 
[Used with the permission of the American Joint Committee on Cancer (AJCC), Chicago, Illinois. The original source for this material is the 
AJCC Cancer Staging Manual, Eighth Edition (2017) published by Springer Science and Business Media LLC, www.springer.com.]

These can be explanatory factors why the classification 
systems differ.

Surgical procedures

Different types of Lymphadenectomy

Different types of a mediastinal lymphadenectomy have 
been described for squamous cell carcinoma by the ISDE 
in 1994: the more limited standard, the extended, the 

total and the 3-field lymphadenectomy (40). The 3-field 
lymphadenectomy has never been systematically used in 
Europe for squamous cell carcinoma or adenocarcinoma 
and only a selected group of academic surgeons have 
implemented this lymphadenectomy in some studies. In 
Europe, the standard lymphadenectomy differs between 
countries and even between centers within countries, as 
transhiatal and transthoracic operations have been standard 
procedures existing next to each other, and the optimal 
surgical approach for the treatment of patients with 
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esophageal adenocarcinoma is still under debate. Transhiatal 
esophagectomy with limited lymphadenectomy mainly 
focuses on a decrease of postoperative morbidity and mortality 
by preventing a formal thoracotomy. The transthoracic 
esophagectomy with extended 2-field lymphadenectomy 
attempts to improve the radicality of the resection and thus to 
increase locoregional tumor control and long-term survival. 
A transthoracic esophagectomy is, however, associated with 
increased postoperative morbidity (41).

For esophageal carcinoma at or above the level of the 
carina transthoracic esophagectomy with a 2- or 3-field 
lymph node dissection is mandatory, this is accompanied by a 
cervical anastomosis. For adenocarcinomas located below the 
level of the carina, either transthoracic esophagectomy with 
an intrathoracic anastomosis or transhiatal esophagectomy 
can be performed, depending on surgeon’s preference and 
patient characteristics. Although others advocate that a 
transhiatal resections can only be performed for tumors 
extending not more than 5 cm in the distal esophagus. For 
adenocarcinomas involving the esophagogastric junction 
and/or gastric cardia, a survival benefit for transthoracic 
esophagectomy over transhiatal esophagectomy has never 
been proven (41).

Sentinel node (SN)

A SN is defined as the first lymph node that receives 
lymphatic flow directly from the primary tumor, being the 
first site of metastatic spread. The SN concept states that 
when pathologic analysis of the detected SN shows no 
tumor invasion, extensive dissection of the lymph nodes 
that drain the SN can be omitted (42).

SN surgery in esophageal cancer has first been 
investigated by Kitagawa in 2000, whereas for other tumors, 
especially breast cancer and melanoma, its role has already 
been established (43). The difficulty in esophageal cancer 
is the multidirectional lymphatic flow and the random and 
also widespread distribution of lymph node metastases from 
cervical to abdominal regions (5). This also contributes to 
the earlier described skip metastases.

Several studies showed that a SN procedure is feasible 
and associated with a high detection (88–100%) and 
accuracy rate (78–100%) and a high sensitivity (78–100%). 
Early esophageal cancer (T1-tumors) is associated with the 
best results, while advanced cancers are being considered 
non-suitable because of the destruction of lymph vessels 
by the tumor and the formation of fibrosis in case of 
chemoradiation therapy (40,44,45). Early esophageal 

cancer can be managed with endoscopic mucosal resection 
or endoscopic submucosal dissection (46). Lymph node 
metastases are rare (<2%) in case of a low-risk tumor 
(negative resection margins, tumor confined to mucosa, 
not poorly differentiated, and absence of vascular or 
lymphatic invasion) (44). In adenocarcinoma, in case of 
deep (>500 nanometers) submucosal invasion, a poor 
differentiation grade, or lymphovascular invasion, the 
risk of concomitant lymph node metastasis is high, 
and in these patients, SN surgery could be considered. 
For squamous cell carcinoma, the risk of lymph node 
metastases seems to be even higher,  with already 
a 8% risk of metastases in case of M3 disease (47).  
Currently, a Dutch trial (the SNAP study; NTR5245) is 
ongoing and recruiting patients for a SN procedure after a 
radical endoscopic resection of the primary tumor. 

Number of lymph nodes to be resected 

Overall, via a transthoracic procedure a more extensive 
lymphadenectomy can be performed, resulting in more 
harvested lymph nodes. In studies where a comparison is 
made between the transhiatal and the transthoracic approach, 
there is a higher lymph node yield after a transthoracic 
approach. Kutup et al. (2014) obtained by transhiatal 
approach 17 lymph nodes and through the transthoracic 
approach 21 nodes (16). This was also the case in the 
HIVEX trial: the mean number of resected lymph nodes 
after transhiatal was 16 and after a transthoracic resection 
31 lymph nodes (41). In the European study of Anderegg 
et al., adenocarcinomas of the distal esophagus and GE-
junction were operated via transthoracic esophagectomy 
with an average number of 29 resected lymph nodes (48). 
They, as many others, found that the presence of lymph 
node metastases was an independent predictor for survival. 
Relatively distant lymph node metastases along the celiac axis 
and/or the proximal field showed to have a negative impact 
on survival. 

Discrepancy exists between staging systems about how 
many lymph nodes should minimally be resected. For 
the AJCC this is 10 lymph nodes, in the Dutch guideline 
15 lymph nodes, for the German S3 guidelines 20 lymph 
nodes and for authors like Peyre et al. 23 lymph nodes are 
the minimum requisite to be resected (36,49). There are 
authors who claim that the extent of lymphadenectomy 
should be associated with the stage of the tumor. Rizk et al. 
recommended for pT1 to resect 10 lymph nodes, for pT2 
20 lymph nodes and for pT3–4 at least 30 lymph nodes (17).  
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Others claim the opposite, especially in N0 disease a 
higher number of resected lymph nodes is associated 
with better survival, and, moreover, a higher number of 
negative lymph nodes or a higher lymph node ratio leads 
to a better survival (50-52). 

The value of lymphadenectomy after neoadjuvant 
chemoradiotherapy

The effect of neoadjuvant therapy on lymph node metastases 
and the distribution pattern is subject of investigation. 
Neoadjuvant chemotherapy modifies the number but also 
the distribution of mediastinal lymph nodes (31). The 
effect of chemoradiotherapy on lymph nodes may differ 
between inside and outside radiation field lymph nodes. 
In addition, neoadjuvant systemic chemotherapy alone 
may also affect locoregional metastatic lymph nodes. 
Neoadjuvant chemoradiation is able to treat metastatic 
lymph nodes. Lymph nodes inside the radiation field are 
affected by radiotherapy and concurrent chemotherapy, 
whereas lymph nodes outside the irradiation field are 
affected by chemotherapy only. Pathology results show 
fibrosis or sterile nodes in previously affected lymph nodes 
after successful chemoradiation or systemic chemotherapy. 
Neoadjuvant therapy and the extent of the radiation field 
is therefore a new important factor that might influence 
surgical approach and lymphadenectomy (27). Talsma et al.  
using the data base of the CROSS study that compared 
esophagectomy versus chemoradiotherapy followed by 
resection, came to the conclusion that the number of 
resected nodes have a prognostic impact on survival in 
patients after surgery alone. After chemoradiotherapy, the 
number of resected nodes was not associated with survival. 
These data question the indication for maximization of 
lymphadenectomy after nCRT (53).

Relation of lymphadenectomy and survival 

Recently, a controversial paper is published by Lagergren 
et al., studying a cohort of patients who underwent 
esophagectomy for cancer between 2000–2012. The 
independent role of the extent of lymphadenectomy in 
relation to all-cause and disease-specific 5-year mortality 
was analyzed using Cox proportional hazard regression 
model. With 83.5% adenocarcinomas and with 47% 5-year 
survival, they found that the extent of lymphadenectomy was 
not statistically associated with all-cause or disease-specific 
mortality. Patients with removed nodes (21–52 nodes)  

did not demonstrate a statistically significant reduction in 
all cause 5-year mortality compared with those in the lowest 
removed lymph nodes (0–10 nodes). They concluded that 
the extent of lymphadenectomy might not influence 5-year 
all cause or disease-specific survival. These results challenge 
current clinical guidelines (54). Others advocate the 
opposite. A study with 2,303 patients from 9 international 
centers showed that the number of removed lymph nodes 
was an independent predictor of survival, and to maximize 
this benefit a minimum of 23 lymph nodes should be 
removed (55). Another study with 4,627 patients from 
leading international esophageal cancer centers showed 
the same results: improved survival rates following more 
extensive lymphadenectomy (17).

What do we do in 2017 in the West?

General guidelines state that for squamous cell carcinoma 
a total 2-field lymphadenectomy should be performed. 
For these squamous cell carcinomas, in any location in the 
thorax, after neoadjuvant chemoradiotherapy a 2-field total 
mediastinal lymphadenectomy should be performed and a 
cervical lymphadenectomy in selected cases. The type of 
lymphadenectomy along the recurrent laryngeal nerves is not 
so complete as it is in Japan. Dissection is not so extended.

For distal located adenocarcinomas (type 1 Siewert), and 
gastroesophageal junction carcinomas after chemoradiotherapy, 
a 2-stage esophageal resection is performed followed by 
intrathoracic anastomosis (Ivor Lewis procedure). Some 
surgeons perform a limited lymphadenectomy, reserving 
the supracarinal lymphadenectomy for patients with pre-
neoadjuvant treatment suspected lymph nodes in this area. 
Others perform systematically an extended mediastinal 
lymphadenectomy in these cases. There is no consensus yet, 
and evidence is conflicting. 

In the Netherlands, the implementation of minimally 
invasive esophagectomy is around 75% for all cases of 
esophageal cancer. Minimally invasive esophagectomy is 
usually performed between 6 and 12 weeks after completion 
of chemoradiotherapy. In Japan, after neoadjuvant 
chemoradiotherapy, surgeons prefer not to perform 
minimally invasive esophagectomy because the changes 
produced in the mediastinal anatomy and the appearance of 
mediastinal fibrosis. Surgeons will prefer to perform open 
mediastinal lymphadenectomy.

Moreover,  in Europe 40% of the patients  st i l l 
undergoes a transhiatal resection in which the mediastinal 
lymphadenectomy is very limited. Indications for transhiatal 
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resection are the fragile patients with a junctional or 
distal esophageal adenocarcinoma after neoadjuvant 
chemoradiotherapy. 

Future perspectives

There are many questions about this subject: How to 
standardize the type of lymphadenectomy in esophageal 
adenocarcinoma and junctional tumors? Which kind of 
lymphadenectomy to perform with these tumors after 
neoadjuvant therapy? Are the outcomes for Junctional 
type 1 and 2 the same after a transhiatal and transthoracic 
esophageal resection after neoadjuvant therapy? Is it 
possible to perform a total mediastinal lymphadenectomy 
and an Ivor Lewis anastomosis without impairment of the 
vascularization of the proximal esophagus after neoadjuvant 
chemoradiotherapy? Is it possible to perform en bloc 
supracarinal lymphadenectomy through minimally invasive 
esophagectomy from the right side of the trachea? Should 
the lack of homogeneity concerning classification of lymph 
node stations should be solved by a common classification 
system?

Necessity for an extensive study about the type of 
lymphadenectomy in esophageal cancer

The heterogeneity in the available evidence makes an 
evidence based choice for surgical strategy impossible. For 
squamous cell cancer, predominant in Asia, it seems that 
a standard policy concerning lymphadenectomy is clearly 
outlined whereas for the increased adenocarcinomas of 
the distal and junctional esophageal cancer the mediastinal 
lymphadenectomy policy remains very diverse. An 
international, observational study will identify lymph 
node stations that should be resected in relation to tumor 
characteristics and may clarify if the same surgical strategy 
is justified in patients with and without neoadjuvant therapy. 
Furthermore, the prognostic value of different lymph node 
stations can be analyzed. 

Recently, the multinational prospective TIGER study 
(NCTID: NCT03222895) has been proposed to determine 
the distribution of lymph node metastases in all patients 
with resectable esophageal or gastro-esophageal junction 
carcinoma in whom a transthoracic esophagectomy with 
at least a 2-field lymphadenectomy is performed in order 
to develop a uniform worldwide staging system and to 
establish the optimal surgical strategy for esophageal cancer 
patients.
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