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Chapter 1

Overview on Gastric Cancer

Abstract

Management of tumours located at the esophagogastric junction 
remains a challenge for surgeons. These tumours can be managed 
as esophageal or gastric tumours and the available classifications 
are changing the therapeutic approach. The extent of surgery may 
vary depending on the stage of the tumour. There is a wide range 
of possibilities, from endoscopic resection to extended gastric and 
esophageal resection. Furthermore, the extent of lymphadenectomy 
is also controversial and different protocols are used in the East and 
West. Best neoadjuvant and adjuvant therapies remain unclear and 
are still being tested in an attempt to clarify which of them is the 
best option to improve the outcome of these patients. We discuss 
in this chapter the most recent published evidence and propose a 
management algorithm to treat this condition.
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1. Introduction

 Tumour location is essential when determining the treatment strategy for esophagogastric 
junction (EGJ) cancer. Although an appropriate classification may help to choose the surgical 
approach and produce comparable results from different institutions, the different classifications 
and options of treatment make it difficult to standardize a surgical protocol for EGJ tumours.. 
We discuss in this chapter the most relevant classifications, available surgical techniques and 
current evidence in lymphadenectomy extension for EGJ cancer.

2. Definition

 Considering an EGJ tumour as gastric or esophageal cancer for management remains 
controversial [1]. Squamous cell carcinoma developed in EGJ region is unanimously treated 
as esophageal cancer. For EGJ adenocarcinoma, Siewert classification has been widely used 
[2]: 

Type I (adenocarcinoma of the distal esophagus), tumours with an epicenter located - 
more than 1 cm above the EGJ

Type II (true cardia cancer), tumours with an epicenter located within 1 cm oral and 2 - 
cm aboral from the EGJ

Type III (subcardial cancer), tumours with an epicenter located below 2 cm from the - 
EGJ 

 In the Japanese Classification of Gastric Carcinoma, junctional cancer has been defined 
as cancer (adenocarcinoma or squamous cell carcinoma) with its center located 2 cm within the 
esophagogastric junction [3]. This definition is based on Nishi´s classification which defines 
five types of EGJ cancer with 40 mm or less in dimension and an epicenter within 2 cm 
proximal or distal to the EGJ, irrespective of the histological type. The “E-G” terms of “E,” 
“EG,” “E=G,” “GE” and “G” were used to describe the subtype according to the epicenter 
location at the rostral and caudal portions of the EGJ [4] (Table 1).

Table 1: Comparison between Siewert and Nishi´s classifications.
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 Among clinical implications of Siewert classification is the management of Siewert 
type I and III tumours like esophageal and gastric cancers, respectively. However, in 7th AJCC 
TNM classification, both Siewert type II and III tumours were classified as esophageal cancer 
[5]. Currently, in 8th version, type III was changed to gastric cancer classification, while type 
II still remains in the esophageal classification: Cancers involving the EGJ whose epicenter 
is within the proximal 2 cm of the cardia (Siewert types I/II) have to be staged as esophageal. 
Cancers whose epicenter is more than 2 cm distal from the EGJ will be staged using the 
stomach cancer TNM and stage even if the EGJ is involved [6]. 

3. Multimodal Treatments

 Multimodal treatments have been recommended against locally advanced EGJ cancer 
since recurrence, especially systemic recurrence, is commonly observed even when curative 
surgery is performed[7]. Several multimodality strategies such as preoperative chemotherapy 
or chemoradiotherapy, perioperative chemotherapy, postoperative chemoradiotherapy and 
adjuvant chemotherapy have been investigated, but the lack of studies focused on EGJ cancer 
exclusively and the different results between countries make controversial the current therapies 
for EGJ tumours [8].

 The role of neoadjuvant chemoradiation therapy has been the subject of debate for 
numerous decades. In some randomized trials, no survival benefit could be shown, and some 
meta-analyses suggest a survival benefit of neoadjuvant chemoradiotherapy, occasionally at 
the cost of increased postoperative morbidity and mortality [9].

 503 patients were randomized in the MAGIC trial (26% of them were EGJ tumours) 
to receive 3 cycles of epirubicin, cisplatin, and 5-fluorouracil (ECF) before and after surgery 
or surgery alone. This trial demonstrated a survival benefit with the use of perioperative 
chemotherapy, with an improvement of 13% in the 5-year survival rate and an estimated 25% 
reduction in the risk of death [10].Therefore, perioperative chemotherapy became a standard 
choice for patients with EGJ cancer.

 Later, a phase II trial (n=300) between FLOT (docetaxel, oxaliplatin, leucovorin, 5FU) 
versus MAGIC regimen determined that the pathological remission was significantly better and 
the rate of curative resections was higher with FLOT regimen [11]. Also, superior outcomes 
with FLOT compared to epirubicin, cisplatin, and fluorouracil/capecitabine (ECF/ECX) were 
noted in the 3-year overall survival (OS) (57% versus 48%) in the FLOT4 trial [12]. However, 
FLOT could result a toxic regimen and is not recommended for every patient.

 The CROSS trial (carboplatin and paclitaxel plus 41.4 Gy of radiation followed by 
surgery versus surgery alone) showed a significantly higher OS in the chemoradiotherapy 
and surgery arm than in the surgery alone group (49.4 versus 24.0 months; p = 0.003) for 
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patients with adenocarcinoma or squamous cell carcinoma of the esophagus and EGJ tumours. 
Furthermore, patients treated with neoadjuvant chemoradiotherapy followed by surgery had a 
34% lower risk of death during follow-up [9]. Shapiro et al further confirmed the survival benefits 
of chemoradiotherapy including 366 patients (75% with EGJ adenocarcinoma) and in their 
subgroup analysis demonstrated greater benefit for patients with squamous cell carcinoma [13]. 

 Given the different results between studies, we could not conclude which is the best 
treatment approach in relation to chemotherapy or chemoradiotherapy [14]. Although, an 
attempt to determine which is the best perioperative treatment strategy is being made with a 
multicenter fase III trial comparing perioperative chemotherapy (FLOT protocol) to neoadjuvant 
chemoradiation (CROSS protocol) in patients with adenocarcinoma of the esophagus 
(NCT02509286) [15]. This is an ongoing investigation and the results are still pending.

 Ronellenfitsch et al analysed 14 trials (2,422 patients) evaluating surgery versus 
preoperative chemotherapy or chemoradiotherapy and showed a significant survival benefit 
for preoperative treatment over surgery alone and a 5-year absolute overall survival gain of 
9% [16]. Recent meta-analyses award superior survival to neoadjuvant chemoradiotherapy 
followed by surgery as treatment of resectable esophageal cancer and EGJ cancer, although 
it comes with significantly increased perioperative mortality [17,18]. In addition, the role of 
chemotherapy solely in a neoadjuvant setting is described as questionable and it should be 
consolidated with adjuvant chemotherapy after definitive surgery [17].

 In addition to different chemotherapy agents, targeted drugs are being studied to determine 
if they can help treat patients with gastric and EGJ cancer.The only standard targeted drug for 
EGJ cancer is the HER2 antibody: Trastuzumab. The FLOT study group confirmed the benefits 
of trastuzumab when added to the FLOT protocol in the HER-FLOT trial [19]. Several ongoing 
trials, such as the European Organisation for Research and Treatment of Cancer (EORTC) 
INNOVATION study are evaluating the effects of administering pertuzumab in addition to 
trastuzumab in HER2-positive patients in the curative and perioperative context [20]. 

 Previous studies have shown positive results of ramucirumab (binds to VEGF-R2 
receptor and inhibits further ligand binding) as a second-line treatment in patients with EGJ 
cancer [21,22]. Also, ramucirumab is being investigated as a second-line treatment agent in 
addition to perioperative FLOT in patients with gastric and EGJ cancers [14].

 Currently, in most of Europe and the USA, preoperative chemoradiation is the standard 
practice for Siewert types I and II tumours. Siewert type III tumours are treated either with 
perioperative MAGIC/FLOT type chemotherapy or postoperative chemo-radiation [23]. There 
is little agreement on the optimal multimodality therapy, and practices vary across the world. 
Several ongoing studies will help to answer how to choose multimodality therapy for EGJ 
carcinoma (Table 2).
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Table 2: Ongoing randomized controlled trials on multimodal treatments for resectable EGJ cancer.

Trial n Arms Hypothesis Target Endpoint

ESOPEC n=438 FLOT vs CROSS

Perioperative 
chemotherapy 
improves OS 
compared to 
neoadjuvant 

chemoradiation

EGJ AC OS

TOPGEAR n=620
Perioperative ECF/

ECX/EOX/FLOT vs 
neoadjuvant ECF/

ECX/EOX/FLOT+45 
Gy

Adding 
preoperative 

chemoradiation 
to perioperative 

chemotherapy will 
improve OS

Gastric and EGJ 
AC

OS/Safety and 
feasibility of RT

PREACT n=682

SOX (S-1 + 
oxaliplatin) plus 45 
Gy vs perioperative 

SOX

Preoperative 
chemoradiation 
could improve 

survival compared 
to preoperative 
chemotherapy

Locally 
advanced gastric 

cancer or EGJ 
AC

3-year DFS

INNOVATION n=220
(3arms)

Perioperative 
ECF/ECX vs XP/

CF+trastuzumab vs 
XP/CF+trastuzumab+ 

pertuzumab

Increase in major 
pathological

response rate with 
both trastuzumab 
and pertuzumab

Gastric and 
EGJ AC 

(overexpressing 
HER2)

Major 
pathological 

response rate/ 
R0,

locoregional and
distant failure

PETRARCA n=100
(2arms)

Perioperative FLOT 
vs perioperative 

FLOT/trastuzumab/
pertuzumab

Efficacy and safety 
of Herceptin 

and pertuzumab 
in combination 
with FLOT in 

the perioperative 
treatment

Locally 
advanced 
EG AC 

(overexpressing 
HER2)

Pathological 
response rates

RAMSES/
FLOT7

n=150 
(2arms)

Perioperative 
ramucirumab+FLOT 

vs perioperative FLOT

Efficacy and safety 
of ramucirumab 
in combination 
with FLOT in 

the perioperative 
treatment of 
resectable 

adenocarcinoma 
of the stomach or 

EGJ.

Locally 
advanced 
resectable 

adenocarcinoma 
of stomach or 

EGJ

Pathological 
response rates/

OS

RAINFALL n=675 XP+ramucirumab vs 
XP

Efficacy of 
ramucirumab, in 
combination with 
capecitabine and 

cisplatin compared 
to capecitabine and 

cisplatin alone

Metastatic 
gastric or EG 

AC
PFS
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EGJ: Esophagogastric Junction; AC: Adenocarcinoma; OS: Overall Survival; DFS: Disease-Free Survival; EG: 
Esophagogastric; PFS: Progression-Free Survival

4. Surgical Options

 The main goal for curative-intent surgery is to choose the best approach, which allow 
removing en bloc the primary tumour and the lymph nodes involved. Resection with negative 
margin is the main prognostic factor (R0 resection) and should dictate the choice of surgical 
approach.

4.1. Early carcinoma

 Early or superficial lesions, whose invasion is limited to the mucosa or the submucosa, 
are categorized as in-situ cancer (Tis: M1 or EP, intraepithelial cancer) and T1 tumour. 
Furthermore, T1 cancers divided into T1a and T1b subcategories, depending on the depth 
of invasion. T1a cancers are further subclassified into M2 or LPM, cancer with invasion into 
the lamina propria mucosae; and M3 or MM, cancer reaching the muscularis mucosae. T1b 
tumors are divided into three categories: SM1, cancer with invasion into the superficial one 
third of the submucosa; SM2, cancer with invasion into the middle third of the submucosa; and 
SM3, cancer with invasion into the lower third of submucosa (Figure 2). For lesions involving 
muscularis mucosa only, the rate of lymph node metastasis is about 9.3%, but when the depth 
of invasion reaches the submucosal layer, the rate of metastasis can be higher [24].

Figure 1: Classification of early tumours according to the depth of invasion

4.1.1. Endoscopic treatment

-Squamous cell carcinoma (SCC)

 Frequency of LN metastasis in ESCC differs from EAC. Endoscopic therapy is 
recommended for M1 and M2 lesions with no lymphovascular invasion, while SM2 and SM3 
tumours should not be resected endoscopically. For well-differentiated M3 and SM1 (up to 
200 μm) cancers without lymphovascular invasion, endoscopic therapy can be employed but 
it is generally investigational and should be selected with care [25]. 
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-Adenocarcinoma (AC)

 Tumour size >3 cm, poor differentiation, and the presence of lymphovascular involvement 
(LVI) are risk factors for lymph node metastases. The European Society of Gastrointestinal 
Endoscopy recommends endoscopic resection for patients with T1a or low risk SM1 (less 
than 500 µm invasion, well or moderate differentiation, and no LVI) [26]. NCCN guideline 
recommends endoscopic resection for T1a or superficial pT1b tumour with no LVI and no poor 
differentiation [27].

4.1.2. Limited resections

 For preoperative patients with T1 tumours and with no evidence of lymph node metastasis, 
a limited resection of the proximal stomach, cardia, and distal esophagus permits a complete 
EGJ (SCC or AC) tumour resection, adequate lymphadenectomy, and excellent functional 
results. In early EGJ tumours, limited resections will be an option when endoscopic treatment 
is not indicated or when after endoscopic treatment the final pathologic evaluation requires 
surgery as a next step [28]. 

 In selected cases of T2 AC tumours without lymph node metastasis or other risk factors 
as: grading G3, G4, diffuse type of Lauren subtype or poorly cohesive carcinoma a limited 
resection can be considered [29].

 For patients with proximal esophagogastric cancer with tumours unfit for endoscopic 
resection, total gastrectomy was the most commonly chosen surgical procedure for radical 
treatment. Since total gastrectomy has many adverse consequences, especially in hematological 
and nutritional status [30] some research groups and surgeons have suggested the proximal 
gastrectomy (PG) as an alternative to total gastrectomy for proximal esophagogastric cancer 
[31]. 

 PG has demonstrated its oncological safety for early EGJ tumours and long-term OS 
is similar when comparing PG and total gastrectomy [32-34]. In fact, lymph node metastasis 
along the lower part of the stomach is not observed in proximal gastric cancer confined to the 
muscularis propria and it usually metastasizes to LN stations 2, 3, and 7 [35,36]. Meanwhile, 
PG has been associated with severe reflux esophagitis and anastomotic stenosis as the most 
common factors that limit the application of this surgical technique. 

 To resolve this issue different types of reconstruction were devised (Figure 1):

 – Direct esophagogastrostomy or esophagogastrostomy but with anti-refux anastomosis 
such as the double-fap technique.

 – Merendino procedure with jejunal interposition between esophagus and stomach
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– Double tract reconstruction with Roux-en-Y esophagojejunostomy, gastro-jejunostomy and 
jejunojejunostomy

Figure 1: Types of reconstructions after limited resection of EGJ tumours: A) Merendino B) double tract C) esophago-
gastrostomy. 

 Direct esophagogastrostomy presents high rates of serious gastroesophageal reflux. 
Modified procedures have been reported to solve this problem, including reverse double 
stapling, lower esophageal sphincter preserving, gastric tube, gastropexy, fundoplication 
and acute angle esophagogastrostomy among others. A novel procedure is the laparoscopic 
esophagogastrostomy “open-door” technique in which after esophagogastrostomy a double 
seromuscular flap is created to cover the anastomosis.Only one anastomosis is needed and the 
preliminary data suggest a very low incidence of reflux esophagitis [37].

 According to Xiao et al, double-tract reconstruction approach is recommended over 
traditional Roux-en-Y esophagojejunostomy for Siewert types Ⅱ and Ⅲ tumours. Although 
both seem to show similar rates of tumour recurrence, metastasis and long-term survival, 
double-tract approach considerably improves the near-term quality of life, especially in terms 
of early recovery and decreased reflux esophagitis [38].

 In a metanalysis conducted by Li et al, 592 patients with early gastric cancer subject either 
to proximal gastrectomy with double-tract reconstruction or total gastrectomy were compared. 
This study showed that proximal gastrectomy was a both safe and feasible procedure, and 
did not increase the incidences of reflux esophagitis and anastomotic stenosis, compared to 
total gastrectomy. Additionally, none of the included studies showed worse hematological 
and nutritional status for double-tract reconstruction compared with total gastrectomy, while 
maintaining similar oncological outcomes [39]. 

 Nomura et al comparing laparoscopic jejunal interposition and laparoscopic double-tract 
against laparoscopic total gastrectomy, similarly found that laparoscopic jejunal interposition 
and laparoscopic double-tract almost completely maintain the preoperative gradual intestinal 
absorption and achieve a better postoperative quality of life as function-preserving procedures 
than laparoscopic total gastrectomy [40].

 Moreover, 4 anti-reflux methods for proximal gastrectomy (jejunal interposition, 
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jejunal pouch interposition, double tract jejunal interposition, and tube-like stomach 
esophagogastrostomy) were the object of a systematic rewiew [41]. All demonstrated to be 
excellent in preventing reflux, which is the major cause of decrease in quality of life for patients 
after proximal gastrectomy. On the other hand, the anti-reflux methods were found to have 
increased incidence of stenosis and residual food. 

4.2. Advanced carcinoma

 Advanced tumours include those whose invasion extends into or beyond the muscularis 
propia irrespective of the presence of regional lymph node metastases (T2–T4 tumours).

4.2.1. Prognostic factors related to surgery

 R0 resection is one of the most important factors associated with long-term survival. 
Incomplete resection (R1 or R2) has showed a decreased 5-year survival [42]. Good quality 
surgical resection for EGJ carcinoma should aim to provide optimal longitudinal resection 
margins (proximal and distal), circumferential resection margin and removal of all lymph node 
stations at risk of metastasis.

4.2.1.1. Longitudinal resection margins

 For squamous cell carcinoma was reported that the anastomotic recurrence rate was 
20%, 8% and 0% when the resection margin was less than 5 cm, between 5 and 10 cm and more 
than 10 cm, respectively [43]. For EGJ adenocarcinoma there are several recommendations 
for oral margin from 5 to 12 cm [44-46] but in general the oral safety margin at the esophagus 
should be at least 2 cm on the extended fresh specimen, otherwise the prognosis is significantly 
inferior [47]. The distal resection margin for EGJ tumours of 4–6 cm is reported as safe for all 
Siewert types by several authors [48,49].

4.2.1.2. Circumferential resection margin (CRM)

 CRM is associated with a poor prognosis (50,51). The College of American Pathologists 
defines the CRM as positive if tumour cells are present at the resection margin, whereas the 
Royal College of Pathologists label CRM as positive if the tumour cells reach to within 1 mm 
of the CRM (52). A meta-analysis showed that patients are better stratified for RCP definition 
(53). The significance of CRM has been questioned over other more potent prognostic factors 
such as nodal status, especially after neoadjuvant therapy (54-56). 

4.2.1.3. Node spread

 Lymph node metastasis is recognized as a major prognostic factor in EGJ tumours and 
is predictive of loco-regional or distant recurrence and survival then it involve an important 
issue in the surgical approach of these patients. The lymphatic drainage of these tumours will 
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be discussed below. The recommendations for the minimum number of nodes to be resected 
are different depending on the guidelines, but in general at least 15 nodes need to be resected 
[27]. Several authors defend a more extended lymphadenectomy with an increased number of 
resected nodes until 30 [57] to improve prognosis. The reason why increasing the number of 
resected nodes reflects on survival is not fully understood. However, a possible explanation is 
the elimination of micrometastases. A meta-analysis on esophageal and EGJ cancer showed 
that occult lymph node metastasis is a prognostic factor in these patients [58]. Hence, the 
probability to eliminate micrometastases could explain the survival advantage with extended 
lymphadenectomy.

4.2.2. Surgical approach based on Siewert type

4.2.2.1. Siewert I 

 These tumours should be treated as esophageal and then esophagectomy with en bloc 
removal of esophagus and adjacent lymph nodes are essential to a radical resection. Different 
surgical approaches including minimally invasive options are summarized in Figure 1.

Figure 2: Surgical approaches for esophagectomy

 The transhiatal approach is associated with a reduced postoperative morbidity with minor 
pulmonary complications rates [59,60]. However, other studies reported differences between 
these two approaches in morbidity and mortality but they were not statistically significant 
[61]. In respect to survival, Dutch HIVEX-trial which compared transhiatal vs transthoracic 
esophagectomy found differences in survival rates between these two approaches for Siewert I 
tumours, being the survival rates after transthoracic esophagectomy higher (51% versus 37%; 
p = 0.33) [62]. Recently, a large cohort study described that no differences in overall and 
disease-free survival were found between transhiatal and transthoracic approach for Siewert I 
tumours [63].

 Regardless of the approach for esophagectomy, minimally invasive esophagectomy 
avoiding thoracotomy and/or laparotomy has showed to reduce postoperative complications and 
without compromising oncological outcomes [64,65]. The TIME multicentre trial compared 
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open and minimally invasive esophagectomy and pulmonary complications rate was lower 
in the minimally invasive group (34% versus 12%; p = 0.005) [66]. After 1-year follow-up, 
quality of life was assessed in the same cohort of patients, and a better quality of life was 
related to minimally invasive esophagectomy [67].

 For distal esophageal tumours as Siewert I type, Lewis-Tanner and McKeown procedures 
are widely used. A prospective multi-centered trial showed that Ivor Lewis esophagectomies 
were associated with decreased perioperative complications and 90-day mortality [68]. 
However, a recent meta-analysis showed that Ivor Lewis technique was associated with 
improved outcomes in terms of anastomotic leak or stricture, vocal cord injury, pulmonary 
complications, blood loss and duration of hospital stay, but both procedures had similar rates 
of 30-day and 90-day mortality, severe anastomotic leak and oncologic outcomes [69]. 

4.2.2.2. Siewert II 

 The treatment of these tumours remains controversial. The literature concerning surgical 
results of Siewert II is not very conclusive on the ideal type of surgery. The different options 
in this type of tumours are a subtotal esophageal and proximal gastric resection with gastric 
pull-up or a distal esophageal resection with total gastrectomy and esophagojejunostomy. A 
recent web-based worldwide questionnaire showed that most of surgeons prefer an extended 
gastrectomy for Siewert II tumours [70]. 

 Siewert II cancers often show significant esophageal invasion and 5 cm clear proximal 
margins are requested for these tumours. Transthoracic or transhiatal esophagectomy can obtain 
long longitudinal margins but achieving this length with gastrectomy can be more limited. 
Furthermore, esophagectomy for Siewert II tumours has shown a reduced risk of circumferential 
resection margin involvement (11% versus 29%; p = 0.025) and more complete mediastinal 
nodal dissection [71]. The incidence of R1 resection has been described higher with extended 
gastrectomy than with esophagectomy (38% versus 7%, p = 0.04) [49]. In fact, NCCN has also 
recommended similar surgical procedures for Siewert type 1 and 2 adenocarcinoma [27].

 However, several publications have compared the short- and long-term outcomes 
between the esophagectomy and gastrectomy for these tumours; no significant differences in 
postoperative morbidity and mortality were observed and both procedures presented similar 
rates of radical resection margins, number of lymph nodes removed and 5-year mortality [72-
74]. Siewert group recommends ‘an extended total gastrectomy including wide splitting of the 
diaphragmatic hiatus, transhiatal resection of the distal esophagus, and en bloc lymphadenectomy 
of the lower posterior mediastinum, in addition to a formal abdominal D2 lymphadenectomy’ 
for the treatment of the Siewert II tumours (75). 

 A Japanese randomized trial of left thoracoabdominal esophagectomy versus a 
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transhiatally extended total gastrectomy for Siewert type 2 and 3 tumours with less than 
3 cm esophageal involvement aimed to compared these two approaches and the trial was 
closed prematurely because the probability of the left thoracoabdominal approach having a 
significantly better overall survival than the transabdominal approach was very low and with 
an increased morbidity [76]. There were no differences in the 10-year overall survival rate 
(24% versus 37%, p = 0.06) in the two operation groups, respectively, and subgroup analysis 
showed that survival was also similar in the two Siewert types of tumours (II and III) (77). 
Japanese Gastric Cancer Association recommends to treat Siewert type II tumours with up to 
3 cm esophageal involvement, with a transhiatally extended total gastrectomy and reserve the 
transthoracic approach for tumours with a more extensive involvement of the esophagus (3). 

 Then, several factors must be considered to select the best approach in these tumours: 
extent of esophageal involvement (less or more than 3 cm), presence of mediastinal nodes, 
patient fitness to undergo a transthoracic procedure, and the experience of the surgical team to 
carry out adequate mediastinal lymphadenectomy through the transhiatal route.

 Recently, Hölscher and Law insisted on the individualized treatment of Siewert type II 
adenocarcinoma of the EGJ considering the different types of surgical resection and possibilities 
of reconstruction and they expose the factors in favour of every surgical approach (Table 3) 
(78):
Table 3: Criteria which are important for decision making about the best surgical procedure for Siewert II tumours 
treatment.

ABDOMINO-TRANSHIATAL APPROACH AND EXTENDED 
TOTAL GASTRECTOMY

TRANSTHORACIC APPROACH AND 
ESOPHAGECTOMY

Small superficial tumour cT1 (cT2) but diffuse type of Lauren, Grading 
G3, G4, L1, V1 or poorly cohesive carcinoma

Large tumour with substantial esophageal infltration

Normal esophagus Edematous and unhealthy esophagus

Good exposure at the esophageal hiatus Bad exposure at the esophageal hiatus

No suspicion of mediastinal lymph node metastasis Suspicion of mediastinal lymph node metastasis

Good circumstances for reconstruction by jejunal Roux en-Y loop
Normal stomach with good prerequisites for 
reconstruction

Elderly patients with increased risk

4.2.2.3. Siewert III 

 The typical surgical approach consists of total gastrectomy and distal esophagectomy. 
Based on previous studies of Siewert’s classification there has been wide consensus on the 
surgical treatment for type III tumours with transhiatal approach especially when there is an 
esophageal invasion of 3 cm or less [79,80]. The JCOG9502 study reported no benefit for 
lower mediastinal lymph node dissection through a left thoracoabdominal approach in patients 
with ≤ 3 cm esophageal invasion. Thus, lower-mediastinal lymph node dissection through a 
right or left thoracic approach would be unnecessary for these patients [76]. 
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 In Japan the present surgical strategy for tumours involving the EGJ is a transhiatal 
extended proximal gastrectomy (with lower mediastinum lymphadenectomy) for esophageal 
invasion of 3 cm or less and distal invasion not exceeding the upper third of the stomach. 
Extended transhiatal total gastrectomy (with lower mediastinal lymphadenectomy) is preferred 
when distal invasion exceeds the upper third of the stomach [81]. 

 Zhao et al found in their study that transhiatal proximal gastrectomy with extended 
periproximal lymphadenectomy showed an advantage in terms of survival compared with total 
gastrectomy with complete perigastric lymphadenectomy for patients with EGJ tumours ≤ 30 
mm in diameter and in Stage IA-IIIA. However, for more advanced and larger esophagogastric 
junction cancers (Stage IIIB), no survival benefit was demonstrated [82].

 No standard surgical approach has been defined for tumours with esophageal invasion 
of > 3 cm, but in order to achieve adequate margins, transthoracic approach could become 
necessary. 

 Reconstruction of the digestive tract can be achieved with a Roux-en-Y esophagojejunal 
anastomosis, which can be performed via an unique abdominal approach if esophageal invasion 
is inferior to 2 cm or otherwise with a transthoracic approach [83].

4.2.3. Lymphadenectomy

 Lymph node metastasis is a prognostic factor and the main goal of lymph node dissection 
is to optimize tumour staging, to reduce recurrence and improve survival. Lymphographic 
studies showed that the main lymphatic pathways originating from the lower esophagus (type 
I tumours) advance both up into the mediastinum and down to the celiac axis. Lymphatics 
from the gastric cardia and subcardial region (type II and III tumours) preferentially spread 
to the celiac axis [84]. These anatomical features should be considered for the extent of the 
lymphadenectomy and it will be discussed in detail for the different tumour types.

4.2.3.1. Siewert I

 Type I tumours do predominantly metastasize into the paraesophageal nodes in the lower 
mediastinum and into the upper abdominal lymph nodes. Mediastinal nodes are frequently 
affected accounting for around 45 % (17–77 %) of cases [85]. The presence of cervical affected 
nodes has also been described with inclusive 26%-37% of positive cervicothoracic nodes [86]. 
However, a three-field lymphadenectomy is associated with a higher morbidity and is not 
related to an improved prognosis [87]. Recommendations for surgical treatment of Siewert I 
tumours expose that an extended two-field lymphadenectomy should be done [88]. The fields 
to dissect are those with frequent involvement: abdominal paracardial nodes (stations 1 and 2), 
together with lesser curvature (station 3) left gastric artery nodes (station 7) and coeliac trunk 
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nodes (stations 9). Hence, a D1+ abdominal dissection is indicated.

 Mid-and-lower mediastinal nodes are frequently involved; therefore, a standard 
mediastinal dissection is indicated. However, the impact of extended lymphadenectomy on 
survival has not been proven [62]. 

4.2.3.2. Siewert II

 Studies describe 22% of patients with positive mediastinal lymph nodes in Siewert II 
tumours and consequently with lower survival (p = 0.009) than those without mediastinal lymph 
nodes affected [89]. A comparative study in 2015 between esophagectomy and gastrectomy in 
patients with Siewert II tumours did not show differences in OS at 5 years (p = 0.606) and DFS 
(p = 0.251) but it described 11% of positive lymph nodes in the upper mediastinum [90]. An 
increased incidence of mediastinal positive nodes when invasion of the esophagus is more than 
1 cm has been reported [91]. Furthermore, upper and middle mediastinal nodes are significantly 
more probably affected when esophageal invasion is >3 cm, and inferior mediastinal nodes are 
significantly more probably affected when esophageal invasion is >2 cm [92].

 Recommendations for surgical treatment of Siewert II tumours are: in the event of a 
transhiatal approach, two-field lymphadenectomy should be done via the hiatus with a lower 
mediastinectomy. For a transthoracic approach, extended two-field lymphadenectomy should 
be done. 

 The risk of nodal metastases in Siewert type II is similar to type I. Abdominal paracardial 
nodes (stations 1 and 2), together with lesser curvature (station 3), left gastric artery nodes 
(station 7), coeliac trunk (station 9), and splenic artery nodes (station 11) should always be 
included in the field of dissection. Hence, a D2 abdominal dissection is recommended. Mid-
and-lower mediastinal nodes (stations 108 and 110, respectively) are frequently involved; 
therefore, a standard mediastinal dissection is indicated although with the transhiatal approach, 
lymphadenectomy is more limited.

 Although Japanese guidelines include in D2 lymphadenectomy the para-aortic nodes in 
tumours invading the esophagus, it remains a subject of active research. Two trials conducted 
in Japan have not found any survival advantage in routinely adding para-aortic node dissection 
to a D2 lymphadenectomy [93,94].

 Splenectomy is not necessary to perform a D2 dissection but it is necessary to obtain an 
R0 in case of infiltration.

Special aspects of lymphadenectomy in early-stages:

 Abdominal nodes will be removed entirely by D2 lymphadenectomy except in cases 
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with limited gastric resection when a D1-D1+ lymphadenectomy can be an option. The rate of 
lymph node metastasis in the omentum is very low and therefore total omentectomy is avoided 
especially in the T1 or T2 category [3].

 In 2012–2013, the Japanese Gastric Cancer Association and Japan Esophageal Society 
conducted a nationwide surveillance of junctional cancer of ≤4 cm diameter, and retrospective 
data of 3,177 patients operated on between 2001 and 2010 were collected from 273 institutions 
[3]. Among the conclusions of this study we find:

Nodes along the distal portion of the stomach (4, 5, 6) were much less often metastatic - 
in any stages, though those were dissected in most cases. Survival analysis failed to show the 
benefit of those dissections.

Lower mediastinal LN dissection might contribute to improve survival for the EGJ - 
cancer with esophagus-predominance or esophageal invasion.

 An algorithm for the extent of lymphadenectomy based on the tumour location, histology 
and T-categories was constructed and we summarized it in the next tables:

cT1 (size < 4 cm)

E, EG, E=G
2 cm  EGJ  1 cm

GE, G
0.5 cm  EGJ  2 cm

SCC AC AC

1, 2, 3, 7 1, 2, 3, 7, 9 1, 2, 3, 7

19, 20 19, 20 19, 20

Lower + middle mediastinal Lower mediastinal

≥cT2 (size < 4 cm)

E, EG, E=G
2 cm  EGJ  1 cm

GE, G
0.5 cm  EGJ  2 cm

SCC AC AC

1, 2, 3, 7, 8a, 9, 11p 1, 2, 3, 7, 8a, 9, 11p, 11d 1, 2, 3, 7, 8a, 9, 11p, 11d

19, 20 19, 20 19, 20

Lower + middle + upper 
mediastinal

Lower mediastinal

4.2.3.3. Siewert III

 The nodal spread of Siewert type III tumours is mostly confined to the abdomen. In terms 
of lymphadenectomy, as for gastric cancers, D2 dissection without distal splenopancreatectomy 
is recommended.

 Paracardial (stations 1 and 2), lesser curvature (station 3), left gastric artery nodes (station 
7), coeliac trunk, common hepatic artery, splenic artery, and infrapyloric nodes (stations 9, 
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8a, 11, and 6) are frequently involved. Para-aortic nodes are reported in around 20–30 % of 
advanced patients. Like for type II, a D3 lymphadenectomy might be proposed for advanced 
cases [94].

 Like in Siewert II, splenic hilar nodes might be involved, but no survival advantage 
has been demonstrated by adding splenectomy when performing D2 lymphadenectomy.
However, after reviewing their series retrospectively, Hosoda et al recommend that these 
patients undergo dissection of the lower mediastinal lymph nodes, and those with invasion of 
the greater curvature should undergo dissection of the splenic hilar lymph nodes [95].

5. Conclusions and Future Perspectives

 There are many controversial aspects in EGJ tumours management. The optimal type 
of lymphadenectomy is difficult to standardize because of the lack of evidence. The ongoing 
TIGER trial will help to determine the distribution of lymph node metastases in patients 
with resectable EGJ carcinoma in whom a transthoracic esophagectomy with a 2- or 3-field 
lymphadenectomy is performed. Best surgical approach is mainly based on tumour location 
and esophageal invasion but many other clinical and intraoperative factors influence the final 
decision. A current Japanese nationwide prospective trial for EGJ cancer is expected to lead 
to the standardization of surgical approaches for these tumours in the future. The question of 
best perioperative approach remains unanswered; results of ongoing studies addressing this 
question and new targeted therapies are awaited. Meanwhile, multidisciplinary approach is 
essential to optimize patient outcomes.

Figure 3: Clinical practice algorithm with the current definition of EGJ tumours of the 8th TNM classification in our 
institution.
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