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Introduction

The molecular and anatomical origin of gastroesophageal 
junction (GEJ) cancer is, and has for decades, been a matter 
of intense debate, contributing to a lack of consensus 
regarding the optimal treatment of these patients. Siewert 
and Stein recognized the need for anatomical classification 
of GEJ cancer, and in an attempt to facilitate research and 
treatment proposed a system that classifies tumors into 

three categories based on anatomical location of the tumor 
center (1). The Siewert classification (Figure 1) has achieved 
great international acceptance by clinicians and is used 
almost universally around the world, directly impacting 
tumor staging and therapeutic strategies. Siewert type I 
tumors are generally considered to be esophageal cancer 
and treated as such with respect to neoadjuvant treatment 
and surgical approach, whereas type III are usually managed 
as gastric cancer (2). However, the optimal surgical 
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approach for what is sometimes referred to as “true” GEJ 
tumors, those classified as Siewert type II, is still a matter of 
debate.

Difficulties in accurate classification of GEJ tumors 
complicates the choice between esophagectomy and 
gastrectomy. Endoscopy and endoscopic ultrasound (EUS) 
as well as computed tomography have a limited accuracy in 
correctly determining tumor location (3). Particularly large, 
bulky tumors can be difficult to classify, and even if correctly 
classified, the Siewert type can be irrelevant with regard to 
procedure choice (3,4). The primary long-term aim for any 
surgical procedure performed with curative intent for cancer 
is to remove the tumor completely, including regional 
lymph node disease, hence minimizing the risk for recurrent 
disease and optimizing overall survival (OS). Several studies 
comparing OS between gastrectomy and esophagectomy in 
GEJ cancer have not reported a survival difference amongst 
the two (5-7). Additionally, when comparing different 
approaches of gastrectomy and esophagectomy in GEJ 
cancer, no significant OS difference has been shown (8-11). 
The evidence suggests that one approach is not necessarily 
superior to the other in terms of OS. However, there might 
be differences in risk for postoperative complications, length 
of hospital stays (LOS), and disease-free survival as well as 
in number of harvested lymph nodes, that warrants further 
discussion. We therefore conducted a comprehensive review 

of the currently published literature, with the aim to guide 
in the decision between esophagectomy and gastrectomy for 
locally advanced, non-distant metastatic, GEJ cancer. 

Surgical treatment of type II GEJ cancer

The main curatively intended treatment for GEJ cancer 
patients since many years is surgical resection of the tumor. 
Esophagectomy with resection of the proximal stomach or 
gastrectomy with distal esophagectomy are generally the 
options to choose from. Although esophagectomy is more 
commonly used in Western countries, while gastrectomy 
is often used in Japan, Korea and other Eastern Asian 
countries, the benefit of one over the other is unclear (11). 
In addition to this, there are different techniques for both 
procedures. Regardless of surgical approach, complete 
tumor removal with a negative resection margin (R0) 
has the highest prognostic significance and is the main 
objective in oncological surgery (12). Five-year survival for 
R0 resections range from 43–52% compared to 11–31% 
for positive resection margins (13,14). Furthermore, 
regional lymph nodes should be removed due to high 
risk of metastases, hence adequate lymphadenectomy is 
of high priority. The possible negative effect of extended 
lymphadenectomy may be increased surgical morbidity, 
making the balance between extensive and more limited 
lymph node dissection crucial. Selecting an appropriate 
surgical approach is important, not only to achieve a 
satisfactory oncological outcome, but also to minimize 
surgical trauma and its consequences for postoperative 
recovery and health-related quality of life. 

Esophagectomy—do different approaches affect outcomes? 

Esophagectomy is in Western countries by far the most 
common surgical procedure for type II GEJ cancer, 
however, due to challenges in Siewert classification in 
clinical practice, some type III cancer patients also undergo 
esophagectomies. The two principal esophagectomy 
approaches used are transthoracic esophagectomy, either 
Ivor Lewis or three stage McKeown types, and transhiatal 
esophagectomy (11).

A randomized clinical trial from the Netherlands 
compared transthoracic  (n=114)  with transhiatal 
esophagectomy (n=106) for GEJ cancer types I and II, in 
patients treated without neoadjuvant therapy. Perioperative 
morbidity was higher after transthoracic compared to 
transhiatal esophagectomy. Pulmonary complications 
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Figure 1 Siewert classification of adenocarcinomas of the 
gastroesophageal junction. Type I: center of the tumor 1 cm above 
to 5 cm above the cardia. Type II: center of the tumor 1 cm above 
to 2 cm below the cardia. Type III: center of the tumor 5 cm below 
to 2 cm below the cardia. 
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occurred in 57% after transthoracic esophagectomy 
versus 27% after transhiatal procedure. Chyle leak as 
well as time in mechanical ventilator were significantly 
higher after transthoracic esophagectomies and in line 
with that, intensive care unit (ICU) stay and LOS were 
significantly longer in the transthoracic group. However, 
no difference was shown regarding in-hospital mortality 
between the surgical approaches. Mean lymph node yield 
was significantly higher with transthoracic compared to 
transhiatal esophagectomy (31±14 vs. 16±9 respectively, 
P<0.001). In patients with moderate numbers of node 
metastases (1–8 positive) loco-regional recurrence for patients 
operated with transthoracic technique had a 20% lower rate of 
local recurrence compared with transhiatal approach, however 
there was no difference in patients without, or those with more 
than 8, lymph node metastases (10). There was no difference 
in negative circumferential resection margin between 
the two groups. Neither DFS nor OS were significantly 
different between surgical approaches, however, later 
during follow-up the curves for both DFS and OS 
diverged showing a trend towards better survival following 
transthoracic esophagectomy, especially for Siewert type II 
cancers (9,10). 

A prospective cohort study from the United Kingdom 
analyzed outcomes in 664 patients with type I or type II 
GEJ cancer undergoing transhiatal (n=263) or transthoracic 
(n=401) esophagectomy, including patients operated 
with right-sided thoracotomy and laparotomy (n=325) 
or left thoracoabdominal approach (n=76). Neoadjuvant 
chemotherapy was administered in 78.1% in the transhiatal 
group, and 47.1% in the transthoracic group. There was 
no difference in OS between surgical approaches, similarly 
there was no difference in time to tumor recurrence. 
Median lymph node yield was significantly higher with 
transthoracic approach (20 vs. 13, P<0.001). There was 
no difference regarding R0 resections, however, in a 
subgroup analysis of T3 and T4 tumors a trend towards 
a higher proportion of negative resection margins in the 
patients undergoing transthoracic esophagectomy was seen, 
although not statistically significant. In-hospital mortality 
was lower after transhiatal compared to the transthoracic 
esophagectomy, although it did not reach statistical 
significance, while median LOS was significantly shorter 
after transhiatal esophagectomy. No data was reported 
regarding postoperative complications (15).

A prospective cohort study using an American nationwide 
inpatient sample database analyzed 11,914 patients who 
underwent transhiatal esophageal resection and 5,481 

patients undergoing transthoracic esophagectomy. There 
was no significant difference in LOS or overall morbidity, 
between transhiatal and transthoracic esophagectomy. 
Furthermore, there were no significant differences in the 
incidence of mediastinitis, wound infections, cardiovascular 
or pulmonary complications between the surgical 
approaches (16). 

A cohort  s tudy ident i f ied  1 ,428 pat ients  wi th 
esophageal cancer who were treated 2005-2011 using the 
American College of Surgeons‐National Surgical Quality 
Improvement Project (ACS‐NSQIP) database. Of them, 
750 underwent transhiatal resection and 678 underwent 
transthoracic resection. Operative time was significantly 
longer in the transthoracic group and reoperation were 
more frequently needed, but LOS was similar in both 
groups. The frequency of overall serious morbidity was similar 
after transthoracic and transhiatal resections. Furthermore, 
there were no statistically significant differences in pulmonary, 
renal, cardiac, thromboembolic or septic complications. 
Postoperative 30-day mortality was slightly higher after 
transthoracic compared to transhiatal esophagectomy, however 
not with statistical significance (17).

A meta-analysis compared the outcomes of 7,527 
patients undergoing either transhiatal or transthoracic 
esophagectomies for cancer of the esophagus or GEJ and did 
not show a difference in 3- or 5-year OS between surgical 
approach. In-hospital mortality was significantly higher 
after transthoracic compared to transhiatal resections. 
Pulmonary complications, chyle leak and wound infection 
was significantly higher in the transthoracic group whereas 
anastomotic leak and vocal cord damage were more frequent 
after transhiatal esophagectomy. Both ICU and LOS was 
significantly longer after transthoracic resection (18).  
Similarly, in a more recent meta-analysis comparing 
transthoracic and transhiatal resections for GEJ cancer, 
no OS survival difference was observed between surgical 
techniques. However, the 30-day mortality and hospital 
stay were higher in the transthoracic group than in the 
transhiatal group. Number of resected lymph nodes did not 
differ by surgical approach. Pulmonary complications were 
significantly higher in patients undergoing transthoracic 
resections, but no difference was seen in cardiovascular 
complications, and unlike the previously referred meta-
analysis, anastomotic leaks did not differ by type of 
esophagectomy (19).

Our interpretation is that the standard choice, if 
esophagectomy is to be performed for a GEJ type II 
cancer, should be a two-stage Ivor Lewis esophagectomy 
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with two field lymphadenectomy, as the weak available 
evidence indicates some oncological advantages and a 
low increase in operative risk with this procedure for fit 
patients. Transhiatal esophagectomy may mainly be used in 
patients where transthoracic approach entails a considerable 
increased perioperative risk because of comorbidity, 
particularly severe chronic pulmonary disease. Three stage 
esophagectomy according to McKeown can be required in 
a GEJ type II cancer if there are lymph node metastases in 
the upper mediastinum. 

Gastrectomy

Total gastrectomy with D2 lymphadenectomy is also a valid 
treatment option for GEJ type II cancers and is widely 
used, especially in Asia (20,21).Together with gastrectomy 
transhiatal lymph node dissection of the lower mediastinum 
is possible but does not permit systematic dissection above 
the inferior pulmonary veins. 

Proximal gastrectomy is mainly used in Asia for T1b 
tumors. It has been shown to have acceptable oncological 
outcome, although at most only a D1+ lymphadenectomy is 
possible. In a large retrospective cohort study 2,217 patients 
were included, 1,584 (71.4%) of the patients underwent 
total gastrectomy, and 633 (28.6%) of patients were treated 
with proximal gastrectomy. Overall, patients operated with 
total gastrectomy had a slightly higher OS compared to 
proximal gastrectomy, while DFS showed no statistically 
significant difference (22,23).

In a single-center retrospective cohort study 423 patients 
with type II or III GEJ cancer were operated with either 
proximal or total gastrectomy. There was no difference in 
5-year OS between the procedures, but significantly more 
lymph nodes were retrieved after total gastrectomy of 
whom 12% experienced lymph node metastases compared 
to proximal gastrectomy, where 3.4% had metastatic  
nodes (24). A number of studies report severe problems 
with postoperative reflux after proximal gastrectomy (24,25). 
This problem has successfully been addressed with the use 
of jejunal interpositions (26) most recently represented by 
the double-tract reconstruction, and esophagogastric valve 
techniques (27,28).

Gastrectomy can be used to treat GEJ type II cancer. 
Locally advanced (cT2-cT4, node positive), GEJ type 
II cancers should be treated with total, rather than 
proximal, gastrectomy. Proximal gastrectomy with jejunal 
interposition, or esophago-gastric valve technique, can be 
used for early cancer. The limitation of the gastrectomy 

technique is the reduced opportunity for intrathoracic 
lymphadenectomy beyond the lower mediastinum. 

Left thoracoabdominal esophagogastrectomy

A randomized controlled trial from Japan randomly 
assigned patients with type II or type III GEJ cancers into 
abdominal extended total gastrectomy with transhiatal 
lymphadenectomy in the lower mediastinum or left 
thoracoabdominal esophagogastrectomy. The study was 
terminated after the first interim analysis since the left 
thoracoabdominal group did not demonstrate improved 
survival compared to the abdominal gastrectomy group. 
The 5-year OS differed 14.4% in favor of the abdominal 
gastrectomy group; the difference not statistically 
significant. No difference was observed regarding overall 
complications, however, respiratory complications were 
significantly more frequent after left thoracoabdominal 
approach (8).

A retrospective cohort study, also from Asia, which 
included patients with type II GEJ cancer operated with 
left thoracoabdominal approach or abdominal gastrectomy, 
showed a trend towards better survival after abdominal 
approach, although not statistically significant. Some 
patients in both groups underwent proximal gastrectomy, 
however no subgroup analysis of these patients was 
reported. Patients undergoing abdominal gastrectomy had a 
higher number of retrieved lymph nodes, shorter operative 
time as well as a shorter LOS. Negative resection margin 
rate was similar in both groups. Postoperative complications 
were nearly twice as high after left thoracoabdominal 
compared to abdominal gastrectomy, 28.4% and 14.3% 
respectively, although no significant difference was observed 
in terms of 30-day postoperative mortality (21). Another 
large multicenter retrospective cohort study demonstrated 
reduced postoperative mortality and equal long-term and 
disease free survival comparing left thoracoabdominal 
esophagogastrectomy and Ivor Lewis esophagectomy for 
esophageal and junctional tumors (29).

Left thoracoabdominal esophagogastrectomy provides 
extremely good access to the GEJ. The technique has been 
associated with increased postoperative morbidity and 
long-term symptoms compared to abdominal gastrectomy, 
especially in Asian series, but the oncological results seem 
to be similar both to esophagectomy and gastrectomy. 
Large bulky tumors can be appropriate to operate with 
left thoracoabdominal technique, especially in obese, 
Western patients. Another situation is when the stomach 
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is not available for reconstruction, and a long Roux-en-Y 
esophago-jejunostomy is needed. A limitation of the left 
thoracoabdominal approach is that it is so far not feasible 
with minimally invasive technique.

Which is the optimal surgical approach for GEJ type II 
cancer?

Whether the ideal procedure for type II GEJ tumors is 
esophagectomy, gastrectomy or left thoracoabdominal 
esophagogastrectomy is still unclear. All three procedures 
have been shown to yield similar oncologic outcomes and 
the optimal surgical approach remains controversial and the 
literature does not provide conclusive evidence. 

Martin and colleagues published a large retrospective 
cohort study including 4,996 patients with type II GEJ 
cancers. The study included 1,181 patients of which 
214 (18.2%) underwent gastrectomy and 967 (81.8%) 
esophagectomy. There were no differences concerning 
30-day mortality or postoperative morbidity. Likewise, 
respiratory complications such as pneumonia and 
reintubation did not significantly differ by surgical 
approach. Another cohort study included 2,714 (71.1%) 
patients undergoing esophageal resection and 1,102 
(28.9%) patients treated with gastrectomy. Median OS was 
significantly higher for patients undergoing esophagectomy 
compared to gastrectomy (26 vs. 21 months, P=0.025). 
However, after multivariable analysis surgical approach was 
not an independent predictor of OS (5). 

A recently published retrospective cohort study analyzed 
perioperative and long-term outcomes in patients with 
type II GEJ cancer operated with total gastrectomy or 
esophagectomy. Approximately half of the patients had 
locally advanced tumors (cT3/4 or cN+) and received 
neoadjuvant chemotherapy. Overall complications, 
anastomotic leak, pulmonary complications and cardiac 
complications were similar. Tumor free resection margins, 
in-hospital mortality and 30-day mortality did not differ 
between gastrectomy and esophagectomy, although LOS 
was significantly higher after esophagectomy. Both surgical 
approaches had a median of 24 harvested nodes and no 
significant difference in median number of metastatic nodes 
was observed. The 5-year OS were significantly lower 
after gastrectomy compared to esophagectomy (57.5% 
vs. 69.6%, P=0.02), also 5-year DFS significantly favored 
esophagectomy (79.1% vs. 44.8%, P=0.002). The benefit 
for esophagectomy was seen in patients with cT3-T4 
or clinically nodal positive disease, i.e., patients with a 

significant risk for lymph node metastases (30).
The results of a small European retrospective study, 

including patients with type II GEJ tumors that were not 
treated with neoadjuvant therapy, showed that recurrence 
free survival was significantly shorter after esophagectomy 
compared to gastrectomy. Furthermore, both univariable 
and multivariable Cox regression model analyses revealed 
that surgical approach was the strongest independent 
predictor of recurrence free survival and was in favor of 
gastrectomy (31). 

A Dutch single center retrospective cohort study 
reviewed patients with GEJ cancer, of which 176 had 
GEJ type II tumors and compared the outcomes between 
gastrectomy and esophagectomy. There were no significant 
differences in 30-day or overall mortality between surgical 
approaches. No differences were seen concerning overall 
morbidity, pneumonia, or anastomotic leak. Median LOS 
and length of ICU stay were similar in both groups. Positive 
resection margin was significantly higher after gastrectomy 
compared to esophagectomy (29% vs. 11%, P=0.025) 
although 5-year OS showed no statistically significant 
difference. Moreover, no difference was observed in DFS 
or recurrence rate when comparing gastrectomy and 
esophagectomy (32).

A prospective cohort study compared negative resection 
margins, lymph node yield and survival in patients with type 
II and III GEJ cancer. Esophagectomy was performed in 
155 patients and total gastrectomy in 85 patients. There was 
no statistically significant difference in incidence of non-
radical resection margin between groups. Mean number 
of harvested lymph nodes was similar and no difference 
was observed between patients undergoing gastrectomy 
or esophagectomy concerning the 5-year OS (6).  
A retrospective study comparing esophagectomy and 
extended gastrectomy, in patients with GEJ cancer type I-III, 
did not show a significant difference in negative resection 
margin rate, LOS or ICU stay between the two procedures. 
No difference in survival was observed when comparing 
esophagectomy and gastrectomy in type I, II and III GEJ 
cancer, furthermore in subgroup analysis for patients with 
type II cancer no survival advantage was observed for 
patients in either surgical group (2).

Discussion

High grade scientific evidence to guide the optimal approach 
for surgical treatment of type II GEJ cancer is scarce. Basic 
surgical principles to ensure tumor free resection margins, 
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adequate 2-field lymphadenectomy, and high-quality 
reconstruction determines which approach to choose. A 
type II GEJ tumor has a high probability for intrathoracic 
lymph node metastases making the transthoracic approach 
most appealing to many high-volume surgeons. Left 
thoracoabdominal esophagogastrectomy has, especially in 
Asian studies been associated with higher postoperative 
morbidity than abdominal total gastrectomy, but there are 
also reports of excellent results using this method (33). 
On the other hand, a well performed abdominal extended 
gastrectomy with resection of the lower mediastinal lymph 
nodes seem to yield similar results in the available literature 
(21,34).

Beside the differences between the above mentioned 
three distinct surgical options with regard to surgical 
morbidity and postoperative recovery, there are also major 
differences regarding which lymph node stations that can be 
cleared with each approach. Lymph node metastases is one 
of the strongest predictors of prognosis, despite the clear 
prognostic significance there is no consensus regarding 
extent of lymph node dissection for GEJ type II cancer. A 
prospective international multicenter study by Peyre and 
colleagues included 2,303 patients with esophageal cancer 
treated without neoadjuvant therapy and undergoing R0 
resection (35). Median number of retrieved lymph nodes 
was 17 and the authors showed that the number of resected 
lymph nodes is an independent predictor of survival. The 
optimal threshold was ≥23 nodes harvested. Regardless of 
disease stage, survival was significantly better when this 
threshold was achieved, although the greatest benefit was 
seen in stage 3 disease. Furthermore, in stage II and stage 
III disease the 5-year survival rate increased with every 
10 additional nodes resected (35). However, concerning 
patients treated with neoadjuvant therapy studies have 
shown that a higher number of retrieved lymph nodes did 
not correspond with an improvement in 5-year OS (36,37). 
In addition, a propensity-score-matched multicenter cohort 
study included patients with GEJ cancer receiving either 
neoadjuvant chemotherapy or nCRT followed by surgery 
showed that lymph node harvest did not affect survival 
or recurrence in the nCRT group. On the other hand, 
in the neoadjuvant chemotherapy group, a significant 
improvement was seen in both disease-free survival and 
overall recurrence rate when more than 52 lymph nodes 
were harvested, although not statistically significant, the OS 
was also improved in these patients (38). 

In conclusion the scientific evidence is not strong 
enough to support a standardized surgical approach for 

patients with GEJ type II cancer. All three techniques; 
esophagectomy; gastrectomy; and left thoracoabdominal 
esophagogastrectomy, have strengths and weaknesses. Until 
better evidence is available the optimal approach should be 
tailored to the individual patient, and all three main surgical 
options, esophagectomy, abdominal total gastrectomy and 
left thoracoabdominal extended gastrectomy should be 
available at centers treating GEJ type II cancer. A weakness 
of many previous studies is the non-randomized design, 
introducing a selection bias between the approaches that can 
influence the results. The ongoing Cardia trial randomizes 
patients with type II GEJ cancer to esophagectomy or 
gastrectomy and will add important knowledge to the field 
once completed. 
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