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Adenocarcinoma of the esophagogastric junction (AEG) is a
tumor of which the center is <5 cm proximal or distal to the
anatomical esophagogastric junction (1). The occurrence
of AEG has been rapidly increasing in several decades
in association with the decreasing rate of Helicobacter
pylori infection and increasing trends of obesity and
gastroesophageal reflux disease (2-4). In Asian countries,
most AEGs are classified as Siewert type II or III, and these
cancers are thus mainly treated as proximal gastric cancers
(5,6). It is generally acknowledged that Siewert type I
AEG should be treated as esophageal cancer (7). However,
the operative procedure for Siewert type II AEG remains
debated. Subtotal esophagectomy via right thoracotomy
and laparotomy, transhiatal (TH) subtotal esophagectomy
via laparotomy, and total gastrectomy (T'G) via laparotomy
have all been performed with comparable outcomes (7).

A Dutch group conducted a clinical trial comparing the
right transthoracic (T'T) and TH approaches for Siewert
type I and II cancers (8). Postoperative complications were
higher with the TT approach. Furthermore, Omloo et 4l. (9)
reported the 5-year survival data in the above-mentioned
Dutch randomized controlled trial (RCT). Although no
significant overall survival (OS) benefit was found for
either approach, survival tended to improve with the TT
approach. According to a subgroup analysis, patients with
Siewert type I cancers had a 14% overall 5-year survival
benefit if operated via the T'T approach. In contrast,
patients with Siewert type II cancers had no survival benefit
(-4%) when undergoing the TT approach. These results
indicate thorough mediastinal lymph node (LN) dissection
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via right thoracotomy is necessary for Siewert type I but not
II cancers. The Japan Clinical Oncology Group (JCOG)
conducted a prospective randomized phase 3 study to
compare the effects of the left thoracoabdominal (LTA)
approach and TH approach for T'G in patients with AEG
JCOG 9502 trial) (10). The LTA approach resulted in
increased postoperative morbidity. Furthermore, the LTA
approach for treatment of Siewert type II cancers conferred
no benefit of survival compared with the TH approach
(37.5% ws. 52.5%, respectively) (10). Kurokawa er al. (11)
reported the final analysis based on the 10-year follow-
up data of the JCOG 9502 trial. The 10-year OS rate was
37% for the TH approach and 24% for the LTA approach
(p=0.06). They concluded that TG with the L'TA approach
should be avoided in the treatment of AEG.

Based on these trials, TG with TH resection of the
distal esophagus is recommended for Siewert type II or III
cancers. However, the approach for TG by laparotomy or
laparoscopy remains controversial. With the development
of laparoscopic devices and increasing experience in
laparoscopic surgery, several reports have indicated the
short-term outcomes of laparoscopic gastrectomy (including
TG) in terms of factors such as postoperative complications,
blood loss, and the number of dissected LNs are
comparable with those of conventional open gastrectomy
(12-14). However, laparoscopic-assisted TG (LATG) has
not been as widely performed as laparoscopic-assisted distal
gastrectomy. Various problems including technical difficulty
and oncological safety have prohibited the popularization of
LATG. First, the esophagojejunostomy after LATG is the
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most technically difficult type of anastomosis in the field of
laparoscopic gastrectomy. Lee e al. (14) reported that the
pattern of complications differed between LAT'G and open
TG (OTG); anastomosis-related complications, including
stricture, leakage, and bleeding at the esophagojejunostomy
site, were more common in the LATG group, whereas
the OTG group tended to have a large number of
wound infections. Another problem associated with
LATG is the oncological aspect. Lymphatic pathways in
esophagogastric junctional cancer are complex because of
the particular anatomical location of this tumor. Whether
the laparoscopic approach permits complete resection of
the primary tumor and surrounding LNs within a limited
space is unclear, especially in patients with advanced AEG;
therefore, the indications for LAT'G in such patients must
be carefully considered. To solve these problems, Huang
et al. (15) recently conducted a case-control study focused
on the outcomes of LATG for Siewert type II and III
cancers. They found that LATG is associated with better
postoperative outcomes for Siewert type II and III cancers.
Furthermore, LAT'G achieved better long-term outcomes
than OTG, especially for Siewert type II cancers, using
propensity score matching (PSM). From January 2007
to June 2014, a total of 989 patients with Siewert type
IT or III cancer underwent T'G at single institution in
China. In total, 342 patients (OTG, 171 patients; LATG,
171 patients) were analyzed. There was no significant
difference in postoperative complications in both groups.
In addition, the blood loss volume, operation time, and
duration of hospital stay were significantly lower in the
LATG than OTG group. Notably, the operation time for
LATG (197.8+53.9 minutes) was significantly shorter than
that for OTG (275.0+58.0 minutes) (P<0.001). In some
studies, the operation time was longer for laparoscopic
gastrectomy than conventional open gastrectomy (12,14).
Nevertheless, another study showed that the operative time
significantly decreased as surgical experience (number of
cases) increased (16). LAT'G may not require more time
than OTG when performed by an experienced surgeon.
The number of retrieved LNs is often evaluated as
a benchmark of oncological safety. Huang ez a/. (15)
found that the number of dissected LNs was significantly
higher in the LATG than OTG (34.6+12.7 vs. 30.6x11.8,
respectively; P=0.003). Furthermore, with respect to
oncological outcomes in patients with Siewert type II AEG,
a significantly higher 3-year OS rate (81.3% vs. 66.4%,
P=0.011) and disease-free survival rate (77.5% vs. 63.8%,
P=0.040) were observed in association with LATG than
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OTG (15). However, these survival rates were similar for
patients with Siewert type III AEG undergoing LATG
and OTG (P=0.853 and P=0.844, respectively). These
findings are further supported by another PSM analysis by
Lin et al. (17), who found that LAT'G for gastric cancer is
a safe and reliable procedure with short-term and long-
term outcomes similar to those of OT'G. Huang et 4/. (15)
reported that the laparoscopic approach helps surgeons to
identify specific fascial spaces and facilitates LN dissection.
LATG can allow for en bloc resection of LNs and provide
the optimal tissue layers for more sufficient LN dissection
compared with OTG. It is generally agreed that LN
dissection can be sufficiently accomplished in LAT'G, but
how it affects the difference in prognosis between Siewert
type Il and III AEG remains unknown.

To the best of our knowledge, Huang et al. (15) were
the first to report good short-term technical outcomes and
good long-term oncologic outcomes of LAT'G for Siewert
type II and III AEG, and their study is considered to very
clinically meaningful. However, it seems to have several
limitations. First, the selection criteria for LATG and OTG
were unclear. According to the treatment guideline for
gastric cancer (18), LAT'G is recommend for early gastric
cancer. Basically, laparoscopic gastrectomy is recommended
for early lesions and laparotomy for advanced lesions.
Therefore, although the clinicopathological factors were
adjusted for by PSM, it seems that selection bias was
originally present when selecting the operative procedure.
Furthermore, the patients’ historical backgrounds, such
as whether LT G was recently performed, might have
influenced the results. Second, they selected only nine
covariates to calculate the propensity score, and only three
were oncological factors (histopathological grade, Siewert
classification, and tumor size). If the number of matched
factors is small, some factors affecting the oncological
aspect may not be fully matched. For example, although
the difference was not statistically significant, the number
of LN metastases tended to be higher in the OTG than
LATG group (4.8+7.1 vs. 3.5£5.1, respectively; P=0.162).
Additionally, although not reported in their paper, if the
number of patients receiving adjuvant chemotherapy
differs between the two groups, there is a possibility
that this difference may affect the long-term outcome.
Honda et al. (12) showed that laparoscopic gastrectomy
was comparable with open gastrectomy for clinical stage
I gastric cancer by PSM. In the clinical setting, because
surgeons choose the most appropriate surgical approach on
the basis of much more clinical information, it is important

ales.amegroups.com Ann Laparosc Endosc Surg 2018;3:16



Annals of Laparoscopic and Endoscopic Surgery, 2018

to incorporate as many preoperative factors as possible to
achieve high-quality PSM as close as possible to a RCT.
Finally, the authors selected 30 preoperative factors related
to surgical decision-making. Thus, because bias may occur
even in PSM, it is considered necessary to perform a RCT.
Regardless, RCTs are always blocked by a shortage of
registered patients, and they tend to require a long term
before oncological follow-up can be completed. Therefore,
it will be meaningful to find answers to clinical questions
using PSM.

A joint study produced novel findings that can affect the
surgical procedure for AEG. The Japanese Gastric Cancer
Association and Japan Esophageal Society joined forces
to conduct a nationwide surveillance of esophagogastric
junctional cancer of <40 mm in diameter, and 3,177 patients
from 273 institutions who underwent surgery from 2001
to 2010 were retrospectively collected (4). The incidence
of LN metastasis at station Nos. 4sa, 4sb, 4d, 5, and 6 was
<1% even in patients with high dissection rates. Therefore,
the authors concluded that complete nodal dissection along
the distal side of the stomach offers only a marginal survival
benefit and is not essential for local disease control in this
population. These findings indicate that reduction surgery
such as proximal gastrectomy might be permitted, avoiding
TG for selected patients. Further studies of the treatment
strategy for AEG are required.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Annals of Laparoscopic and Endoscopic
Surgery. The article did not undergo external peer review.

Conflicts of Interest: Both authors have completed the
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/ales.2018.02.05). The authors have no
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are

appropriately investigated and resolved.

Open Access Statement: This is an Open Access article

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.

Page 3 of 4

distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Siewert JR, Stein HJ. Classification of adenocarcinoma of
the oesophagogastric junction. Br J Surg 1998;85:1457-9.

2. Crew KD, Neugut Al Epidemiology of upper
gastrointestinal malignancies. Semin Oncol
2004;31:450-64.

3. Honda M, Wong SL, Healy MA, et al. Long-term Trends
in Primary Sites of Gastric Adenocarcinoma in Japan and
the United States. ] Cancer 2017;8:1935-42.

4.  Yamashita H, Seto Y, Sano T, et al. Results of a nation-
wide retrospective study of lymphadenectomy for
esophagogastric junction carcinoma. Gastric Cancer
2017;20:69-83.

5. Fang WL, Wu CW, Chen JH, et al. Esophagogastric
junction adenocarcinoma according to Siewert
classification in Taiwan. Ann Surg Oncol 2009;16:3237-44.

6. Hosokawa Y, Kinoshita T, Konishi M, et al.
Clinicopathological features and prognostic factors of
adenocarcinoma of the esophagogastric junction according
to Siewert classification: experiences at a single institution
in Japan. Ann Surg Oncol 2012;19:677-83.

7. Mariette C, Piessen G, Briez N, et al. Oesophagogastric
junction adenocarcinoma: which therapeutic approach?
Lancet Oncol 2011;12:296-305.

8. Hulscher JB, van Sandick JW, de Boer AG, et al. Extended
transthoracic resection compared with limited transhiatal
resection for adenocarcinoma of the esophagus. N Engl J
Med 2002;347:1662-9.

9. Omloo JM, Lagarde SM, Hulscher JB, et al. Extended
transthoracic resection compared with limited transhiatal
resection for adenocarcinoma of the mid/distal esophagus:
five-year survival of a randomized clinical trial. Ann Surg
2007;246:992-1000; discussion 1000-1.

10. Sasako M, Sano T, Yamamoto S, et al. Left
thoracoabdominal approach versus abdominal-transhiatal
approach for gastric cancer of the cardia or subcardia: a
randomised controlled trial. Lancet Oncol 2006;7:644-51.

11. Kurokawa Y, Sasako M, Sano T, et al. Ten-year follow-

ales.amegroups.com Ann Laparosc Endosc Surg 2018;3:16


http://dx.doi.org/10.21037/ales.2018.02.05
http://dx.doi.org/10.21037/ales.2018.02.05
https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 4 of 4

up results of a randomized clinical trial comparing

left thoracoabdominal and abdominal transhiatal
approaches to total gastrectomy for adenocarcinoma of
the oesophagogastric junction or gastric cardia. Br ] Surg
2015;102:341-8.

12. Honda M, Hiki N, Kinoshita T, et al. Long-term
Outcomes of Laparoscopic Versus Open Surgery for
Clinical Stage I Gastric Cancer: The LOC-1 Study. Ann
Surg 2016;264:214-22.

13. Kim HH, Hyung WJ, Cho GS, et al. Morbidity and
mortality of laparoscopic gastrectomy versus open
gastrectomy for gastric cancer: an interim report--a phase
IIT multicenter, prospective, randomized Trial (KLASS
Trial). Ann Surg 2010;251:417-20.

14. Lee JH, Nam BH, Ryu KW, et al. Comparison
of outcomes after laparoscopy-assisted and open

doi: 10.21037/ales.2018.02.05

Cite this article as: Ida S, Hiki N. Laparoscopic-assisted total
gastrectomy for esophagogastric junctional adenocarcinoma.
Ann Laparosc Endosc Surg 2018;3:16.

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.

15.

16.

17.

18.

Annals of Laparoscopic and Endoscopic Surgery, 2018

total gastrectomy for early gastric cancer. Br J Surg
2015;102:1500-5.

Huang CM, Lv CB, Lin JX, et al. Laparoscopic-assisted
versus open total gastrectomy for Siewert type IT and ITI
esophagogastric junction carcinoma: a propensity score-
matched case-control study. Surg Endosc 2017;31:3495-503.
Jung DH, Son SY, Park YS, et al. The learning curve
associated with laparoscopic total gastrectomy. Gastric
Cancer 2016;19:264-72.

Lin JX, Lin JL, Zheng CH, et al. Short- and long-

term outcomes of laparoscopy-assisted versus open total
gastrectomy for gastric cancer: a propensity score-matched
analysis. Oncotarget 2017;8:80029-38.

Japanese Gastric Cancer Association. Japanese gastric
cancer treatment guidelines 2014 (ver. 4). Gastric Cancer
2017;20:1-19.

ales.amegroups.com Ann Laparosc Endosc Surg 2018;3:16



