
with early gastric cancer in the reconstructed gastric 
tube after esophagectomy who underwent ESD in this 
hospital were studied. The characteristics of GTC were 
identified, and the complications of ESD for GTC were 
analyzed at three phases: preoperative, intraoperative, 
and postoperative.

RESULTS: A total of 11 consecutive patients with 11 
GTCs were selected for this study. All cases underwent 
en bloc  resections by ESD. The median procedure 
time was 142 min. The average GTC diameter was 
26.1 mm, and the average size of the resected lesions 
was 45.5 mm. The histopathological diagnosis in all 
cases was a differentiated adenocarcinoma. In the 
preoperative phase, anastomotic strictures (5/11, 45%) 
and food residues (4/11, 36.4%) in the gastric tube 
were the main complications. In the intraoperative 
phase, bleeding was observed in 5 cases (45%). The 
postoperative complications observed were delayed 
bleeding in 2 cases (18.2%) and stenosis in one case 
(9.1%). The case with stenosis was successfully treated 
using endoscopic balloon dilatation.

CONCLUSION: Minor complications were frequently 
observed. However, all GTCs underwent en bloc  
resection with ESD without any serious complications. 
ESD is considered a useful treatment for GTC.

Key words: Gastric tube cancer; Endoscopic submucosal 
dissection; Complications; Endoscopy; Esophagectomy
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present, there are very few data on the clinical significance 
of  endoscopic treatment for GTC[5], and a therapeutic 
strategy for GTC has not yet been established.

During the period of  this study, 11 cases of  early 
GTC after esophagectomy were diagnosed at the 
hospital after detailed surveillance endoscopy. All GTCs 
were successfully resected en bloc with ESD. The aim 
of  this retrospective study was to identify the clinical 
characteristics of  GTC and the complications associated 
with ESD for GTC.

MATERIALS AND METHODS
Patients
Between April 2007 and September 2012, all patients 
with EGC in the reconstructed gastric tube after 
esophagectomy who underwent ESD were retrospectively 
investigated at the Kurume University Hospital in Japan. 
The clinical characteristics of  the patients with EGC are 
summarized in Table 1. The clinical indications of  ESD 
for EGC were based on the Gastric Cancer Treatment 
Guidelines[11]. These indications were applied for GTC 
after esophagectomy with gastric tube reconstruction 
(GTR). The hospital ethics committee approved the 
study protocol, and all participating patients had provided 
prior written informed consent.

Endoscopic procedures
All ESD procedures were performed by highly skilled 
endoscopists using video endoscopes and a standard video 
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Table 1  Patient characteristics  n  (%)

Characteristics

Patient 11
Gender (M/F) 10/1
Tumors 11
Mean age    70.5 (65-78)
Median period from esophagectomy to 
initial ESD for GTC, in months (range)

   52.4 (4-144)

Gastric tube reconstruction
   Anterosternal subcutaneous route      7 (63.6)
   Posterior mediastinal route      3 (27.3) 
   Substernal route    1 (9.1)
Size (Major axis)   26.1 mm (10-68 mm)
Macroscopic type
   0-Ⅱa      4 (36.4)
   0-Ⅱc      5 (45.5)
   0-Ⅱa + Ⅱc    1 (9.1)
   Unclassified    1 (9.1)
Histological diagnosis
   Differentiated   11 (100)
   Undifferentiated 0 (0)
Depth
   Mucosal      9 (81.8)
   Submucosal      2 (18.2)
Helicobacter pylori infection
   Positive      9 (81.8)
   Negative      2 (18.2)

ESD: Endoscopic submucosal dissection; GTC: Gastric tube cancer.

common, there are only a few reports on ESD for GTC. 
In this study, we identified the characteristics of GTC 
and the complications associated with ESD for GTC. 
Minor complications, such as anastomotic stricture, food 
residue, and intraoperative bleeding, were frequently 
observed. However, all GTCs were safely resected en 
bloc  with ESD without serious complications. ESD can 
be considered a useful treatment modality for GTC.

Mukasa M, Takedatsu H, Matsuo K, Sumie H, Yoshida H, 
Hinosaka A, Watanabe Y, Tsuruta O, Torimura T. Clinical 
characteristics and management of gastric tube cancer with 
endoscopic submucosal dissection. World J Gastroenterol 
2015; 21(3): 919-925  Available from: URL: http://www.
wjgnet.com/1007-9327/full/v21/i3/919.htm  DOI: http://dx.doi.
org/10.3748/wjg.v21.i3.919

INTRODUCTION
Esophageal cancer is associated with metachronous 
malignancies in other organs, and its incidence rate 
ranges from 11.3% to 12.0%[1-4]. Gastric cancer and 
head and neck cancer are the most commonly identified 
malignancies in this regard[1,2]. The pulled-up stomach 
conduit, which can be used as an esophageal substitute 
after esophagectomy, has the potential to develop a 
second primary cancer known as gastric tube cancer 
(GTC). GTC has been increasingly observed in recent 
years as advancements in treatments for esophageal 
cancer have contributed to prolonged patient survival[5,6].

 Surgical resection has been considered the standard 
treatment for GTC; however, surgery is not usually 
preferred because of  its associated high morbidity and 
mortality[5,7]. As a result, it is necessary to find alternatives 
to the surgical treatment of  GTC. At present, the use of  
endoscopic resection, including endoscopic submucosal 
dissection (ESD) for early gastric cancer (EGC), 
is accepted as a standard of  care and is commonly 
performed[8-10]. ESD is a technique that was developed 
to enable the resection of  large lesions that cannot 
be removed using conventional endoscopic mucosal 
resection (EMR). The other major advantage of  ESD 
is its ability to achieve a higher rate of  en bloc resection, 
which allows it to provide more accurate histological 
assessment than EMR. The indications for endoscopic 
resection and the histopathological criteria for the 
curative endoscopic resection of  EGC were provided by 
the Japanese Gastric Cancer Association gastric cancer 
treatment guidelines in 2010[11].

Recently, the indications and criteria for ESD 
were expanded to include the treatment of  GTC after 
esophagectomy[12-15]. ESD for GTC after esophagectomy 
is a technically difficult procedure because of  the limited 
working space and unusual fluid-pooling area in the 
reconstructed gastric tube, in addition to the presence of  
severe gastric fibrosis with staples under the suture line. At 



endoscope system (CV260SL/CLV260SL endoscopic 
system; Olympus Medical Systems, Tokyo, Japan). An 
insulation-tipped diathermic knife (IT knife; Olympus) was 
used for all ESD procedures[16]. A Dual knife (Olympus) 
or Flush knife (Fujifilm, Tokyo, Japan) was used to mark 
the dots for the initial incision, and the IT knife was used 
for the submucosal dissection. In addition, 0.4% sodium 
hyaluronate (MucoUp; Johnson & Johnson, Tokyo, Japan) 
diluted with normal saline solution containing epinephrine 
and a minute amount of  indigo carmine dye (1:1) was used 
as the submucosal injection solution[17]. The resected GTC 
specimens were then extended on the boards with pins for 
fixation in 20% formalin. Each lesion, together with the 
surrounding mucosa, was cut into 2- to 5-mm-wide serial-
step sections. The histopathological criteria for diagnosing 
GTC were based on the Japanese classifications of  gastric 
carcinomas[11,18]. 

Measurements
The parameters and outcome measures studied were patient 
characteristics, Helicobacter pylori infection, endoscopic 
findings, tumor size, histopathological results, operative 
time (from marking to complete lesion removal), and 
complications, such as stenosis, perforation, and bleeding 
during the three phases: preoperative; intraoperative; and 
postoperative. In this study, delayed bleeding was defined 
as cases with hematemesis or melena requiring endoscopic 
intervention in the postoperative phase.

RESULTS
Patient characteristics
Eleven consecutive patients with 11 lesions were included 

(10 men and 1 woman), having a mean age of  70.5 
years. The characteristics of  these patients are shown in 
Tables 1 and 2. All of  the patients had earlier undergone 
esophagectomy with gastric tube reconstruction (GTR) 
for esophageal cancer of  the squamous cell carcinoma 
type. Seven cases had GTR through the anterosternal 
subcutaneous route; 3 had GTR through the posterior 
mediastinal route; and 1 had a substernal GTR. GTC 
occurred an average length of  52.4 mo (4-144 mo) after 
esophagectomy. All cases underwent en bloc resections 
with ESD. The median procedure time was 142 min 
(range, 32-445 min). The average GTC diameter was 26.1 
mm (10-68 mm), and the average size of  the resected 
lesion was 45.5 mm in diameter (21-74 mm). During 
endoscopy, the cases were macroscopically classified as 
follows: 4 cases were 0-Ⅱa type; 5 were 0-Ⅱc type; 1 
case was 0-Ⅱa + Ⅱc type; and 1 was unclassified. The 
histopathological diagnosis in all cases was differentiated 
adenocarcinoma. Based on the depth of  invasion, 9 cases 
were observed to be limited to the mucosa (M), and in 2 
cases, the tumor had penetrated into the submucosa (SM). 
HP infection was observed in most of  the GTC patients 
(9/11, 81.9%).

Complications of ESD for GTC
The complications of  ESD for GTC were investigated 
at three phases: preoperative; intraoperative; and 
postoperative. In the preoperative phase, anastomotic 
strictures (Figure 1A) and food residue (Figure 1B) in 
the gastric tube were the main complications (Table 3). 
Anastomotic strictures were defined as an anastomotic 
narrowing that did not allow a standard endoscope 
with a diameter of  10 mm to pass without resistance. 
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Figure 1  Complications of endoscopic submucosal dissection for gastric tube cancer. A: Anastomotic stricture in the gastric tube; B: Food residue in the gastric 
tube; C: Fibrosis of the submucosal layer in the gastric tube originated from the gastric body; D: Intraoperative bleeding during endoscopic submucosal dissection.
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in EGC tend to be mucosal cancer within 2 cm in size 
without ulcers. Furthermore, these guidelines have 
extended the indications for ESD in the following cases: 
(1) differentiated type, mucosal (M) cancer without ulcer, 
and larger than 2 cm; (2) differentiated type, M cancer 
with ulcer, and 3 cm or smaller; and (3) undifferentiated 
type, M cancer without ulcer, and 2 cm or smaller. 
The guidelines also state that an additional lymph 
node resection is not necessary when lymphovascular 
invasion is absent and when the tumor is not deeper 
than submucosal 1 (SM1; Approximately 500 μm). In the 
present study, we performed ESD for GTC following an 
extended indication for EGC, and the en bloc resection of  
all GTCs was successfully achieved using ESD.

Previous studies have shown a lower prevalence 
of  HP infection in GTC patients[3,6]. Bile reflux was 
frequently observed in patients after esophagectomy and 
most likely contributed to intestinal metaplasia and the 
development of  GTC[13,24]. On the other hand, Nonaka 
et al[20] observed that 98% of  GTC patients had an HP 
infection, which is considered to be a major cause of  
gastric cancer. This result raises the possibility that HP 
infection is a major cause of  GTC after esophagectomy, 
in addition to EGC occurring in the unresected 
stomach[25]. As for the results of  this study, 81.8% of  
GTC patients were HP positive. Further studies, such 
as the prospective assessment of  mucosal status and 
HP infection after surgery, will be required to clarify the 
activity of  these carcinogenetic factors in the gastric tube.

Only a few reports have investigated the minor 

complications of  ESD, such as anastomotic stricture, 
food residue, bleeding, and stenosis in the GTC. The 
precise incidence of  complications has not been clearly 
elucidated in previous reports because these reports have 
involved a small number of  patients or a mixed sample 
with surgical resections and ESD for EGC in the remnant 
stomach after gastrectomy[5,12,15]. Although anastomotic 
stenosis was observed at a high frequency (45.5%, 5/11) 
and the endoscopic extension was performed before 
the ESD, overtube insertion was impossible in most 
of  those cases. Food residues were observed in 36.4% 
(4/11) of  the cases and had to be fully removed before 
ESD. However, these complications were not associated 
with an extended resection time. Bleeding was observed 
in 45.5% of  the patients during ESD. Intraoperative 
bleeding was more frequently observed in the gastric tube 
originating from the body of  the stomach (71.4%, 5/7) 
than in those originating from the antrum (25%, 1/4). 
Emergency hemostasis was performed for postoperative 
bleeding in the gastric tube originating from the body 
in 2 cases (18.2%). Our results suggest that ESD for 
GTC originating from the body can be considered a high 
risk for intra- and postoperative bleeding. Stenosis after 
ESD was observed in only one case (9.1%) in the largest 
tumor size (68 mm) found in our study. Ono et al[26] have 
reported that resecting areas larger than three-quarters 
of  the circumference of  the esophageal lumen can be 
considered an important risk factor for postoperative 
stenosis in ESD of  superficial esophageal cancer. The 
risk factors for postoperative stenosis may be associated 

Table 3  Complications in the preoperative phase

Case Anastomotic stenosis Endoscopic dilation Mounted attachment Attaching overtube Food residue

1 – – Possible Possible –
2 – – Possible Possible –
3 + + Possible Impossible +
4 + + Possible Possible –
5 + + Impossible Impossible –
6 – – Possible Impossible –
7 + + Possible Impossible –
8 – – Possible Possible +
9 – – Possible Impossible +
10 + + Possible Impossible +
11 – – Possible Possible –

Table 4  Complications in the intraoperative and postoperative phase

Case Submergence Fibrosis of submucosa Bleeding Delayed bleeding Stenosis

1 + Moderate Severe + –
2 + Moderate Severe – –
3 – Moderate Severe + –
4 – Slight None – –
5 – Slight None – –
6 – Severe None – +
7 + Moderate Severe – –
8 – Slight None – –
9 – Slight None – –
10 + Slight None – –
11 + Severe Severe – –
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with the tumor size of  the GTC. A greater accumulation 
of  cases will be required to assess the complications of  
ESD for GTC in detail.

Regarding major complications, Nonaka et al[20] showed 
that perforations and delayed bleeding occurred in 3.8% 
of  patients, similar to the complication rates of  ESD 
for EGC performed on unresected stomachs[16,27]. The 
influence of  fibrosis and deformity due to the previous 
surgery would be one such explanation of  the decrease 
in the en bloc resection rate. Moreover, the operative 
time was longer for ESD in the gastric tube than in the 
whole stomach. Anatomical deformities and a limited 
working space due to the anastomosis or stump line are 
possible reasons for the time-consuming nature of  these 
procedures. Previous reports of  perforation during ESD 
of  a whole stomach specimen have found rates of  0% to 
12%[28]. A high rate of  perforation (18%) was reported 
during ESD in a gastric tube[15]. Once perforation has 
occurred in the gastric tube, pneumoperitoneum and 
pneumomediastinum are likely to occur, potentially leading 
to peritonitis or mediastinitis. In the current study, all 
patients who experienced perforations were successfully 
treated with immediate closure using endoclips and 
subsequent nasogastric suction.

In conclusion, minor complications, such as 
anastomotic stricture, food residue, and intraoperative 
bleeding, are frequently observed in ESD for GTC; 
however, all GTCs were safely resected en bloc using ESD 
without serious complications. ESD can be considered a 
useful treatment modality for GTC.
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