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Treatment of esophageal-gastric double primary cancer by
pedunculated remnant gastric interposition, esophageal-gastric
anastomosis and gastrojejunal Billroth IT anastomosis:

A case report
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Abstract. With the continuous advancement of clinical diag-
nostic techniques, including imaging technology, the incidence
of confirmed multiple primary cancers or double primary
carcinoma increases yearly. However, studies reporting
synchronization surgery performed for primary dual esopha-
geal gastric cancer are rare. The present study reports the case
of a patient with double primary esophageal-gastric cancer,
located in the thoracic cavity segment of the esophagus and
gastric antrum of the stomach, respectively. The gastric cancer
was diagnosed by endoscopy biopsy with concomitant esopha-
geal cancer. The patient underwent gastric cancer resection,
and pedunculated remnant gastric interposition esophagogas-
tric side anastomosis was performed with gastrojejunostomy
Billroth IT anastomosis behind the colon. Abdominal cavity
lymph node dissection was also performed. The esophageal-
gastric double primary cancer was simultaneously excised and
the gastric regions were used in the construction of the upper
gastrointestinal tract: The surgery was successful. However,
two weeks after surgery, upper gastrointestinal imaging
revealed esophagogastric anastomotic leakage. Subsequently,
an esophageal stent was inserted and antibiotics and additional
treatment was administered. Follow-up one year after surgery
revealed that the patient was well and remained in a stable
condition.
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Introduction

Esophageal cancer and gastric cancer are common digestive
tract tumors; however, the two cancers have a low incidence of
becoming malignant. It has been reported that the incidence
of multiple types of cancer associated with esophageal cancer
is 8.3-12.6% (1), however the incidence of esophageal-gastric
double primary cancer is lower at 0.8-1.5% (2). Due to the
complexity of upper digestive tract reconstruction for double
primary esophageal and stomach cancer, the literature rarely
reports a case involving synchronized surgical resection.

Esophageal-gastric double primary cancer is difficult to
diagnosis and the misdiagnosis rate is high, as it is often misdi-
agnosed as distant metastasis in the clinic (3). The treatment
is often dominated by radiotherapy and chemotherapy, with
less use of surgery. Surgery may be used to first remove the
tumor if it is relatively advanced and then an appropriate tissue
for reconstruction of the upper digestive tract, including the as
stomach or intestine, is selected. The double primary cancer
resection surgery is complicated, resulting in large injury for
the patient; the reconstruction of the digestive tract is diffi-
cult, and may lead to tissue necrosis and other complications.
The esophageal or gastric cancer resection surgery alone is
relatively simple, often with remnant gastric of upper digestive
tract reconstruction, the arising complications of this surgery
are usually less than those observed in a double primary
cancer resection (4).

The present study reports the case of a patient that under-
went synchronized surgical resection for the treatment of
esophageal-gastric double primary cancer. The post-operative
recovery of the patient was monitored.

Case report

The study was approved by the ethics committee of Qian-
foshan Hospital Affiliated to Shandong University (Jinan,
P.R. China). A 58-year-old male patient presented with
paroxysmal abdominal pain of a 40-day duration. Physical
examination revealed no positive signs: There was no anemia
or superficial node enlargement or enlargement of the liver
or spleen. In addition, the laboratory examination results
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Figure 1. Endoscopy revealed the lesions of the (A) esophageal and (B) gas-
tric cancers.

Figure 2. Intraoperative image revealing the fundus of the stomach (yellow
arrow), esophagus (black arrow), right gastroepiploic artery (blue arrow) and
esophagogastric anastomosis (green arrow).

were within the normal range: White blood cell count,
6.57x10°/1 (3.97-9.15x10°/1); Red blood cell count, 5.04x10'%/1
(4.09-5.74x10"*/1); hemoglobin, 150 g/1 (131-172 g/1); alanine
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Figure 3. Upper gastrointestinal imaging revealing (A) the esophagogastric
anastomotic leakage and (B) the esophageal stent that was inserted as a result.

aminotransferase, 19.9 U/l (8-40 U/1); aspartate aminotrans-
ferase, 12.5 U (5-49 U/l); albumin, 39.3 g/1 (35-55 g/l); and
blood urea nitrogen, 86.8 gmol/l (59-109 umol/l). Chest and
upper abdominal computed tomography (CT) revealed thick-
ening in the middle and lower segments of the esophageal
wall, which was consistent with CT findings of esophageal
cancer. Right lung inflammation, with slight dilation of the
right middle lobe bronchus, emphysema of the lungs, and
enlarged subcarinal lymph nodes were also identified by CT,
whereas the abdominal cavity lymph nodes were not observed
as enlarged. Endoscopy was performed using an Olympus
CLV-290SL endoscope (Olympus Corporation, Tokyo, Japan),
and revealed space-occupying lesions in the esophagus and
gastric antrum (Fig. 1). The biopsy revealed esophageal squa-
mous cell carcinoma. Severe dysplasia and carcinoma in situ
was observed in the pyloric portion of the gland, which did not
exclude early invasion. The diagnosis of esophageal-gastric
double primary cancer was made.

In March 2013, it was observed that the esophageal tumor
had invaded the tunica adventitia through the right thoracic
wall, and therefore, the patient underwent tumor separation
and cleaning of the swollen lymph nodes. An upper abdominal
incision was performed for abdominal exploration. It was
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found that the tumor, which was adjacent to the pyloric ring,
did not invade the serosa. Therefore, distal portion gastrec-
tomy and Billroth stomach anastomosis behind the colon
were performed. Subsequently, esophageal cancer resection
and gastroesophageal anastomosis in the right chest were also
performed.

The gastrocolic ligaments, blood vessels and lymph nodes
around the stomach were dissociated to retain the right gastro-
epiploic artery (Fig. 2). The gastric tissue was then dissociated,
the gastric antrum was dissected to expose the proximal
duodenum, the duodenum was excised where diseased and
the remnant duodenum was closed. Finally, the proximal
gastric tumor of the gastric cancer was resected. Remnants
of the gastric cancer cells were not observed in the intraop-
erative rapid frozen sections. Subsequently, gastrojejunostomy
side-side anastomosis (Fig. 2) behind the colon was performed
with Billroth surgery completion. The esophagus was cut,
with margins of >5 cm from the edge of the esophageal cancer
lesion. The lesser curvature of the stomach tissue was removed
to form a tubular stomach, and then proximal anastomosis of
the esophagus and gastric posterior wall was performed. The
stomach drainage and duodenum feeding tubes were placed,
and the stomach was sent into the esophageal mediastinal
bed prior to the upper mediastinal pleura being sutured. The
thorax was flushed and no active bleeding was identified. The
indwelling pleural and peritoneal drainage tube was removed,
and the thoracic and abdominal incision was sutured to
complete the surgery.

Post-operative pathology revealed the lesion to be moder-
ately differentiated esophageal squamous cell carcinoma, the
majority of which was autolytic. The lesion was a medullary
type tumor with a volume of 4.5x0.6 cm that had achieved
deep myometrial invasion. Metastasis of the cancer was not
found during the lymph node check-up. The antral glands were
involved in the high-grade intraepithelial neoplasia, consisting
of severe dysplasia and carcinoma in situ, due to local early
infiltration and invasion of the muscularis mucosa. Cancer was
not found in the regional lymph nodes. The esophageal cancer
was classified as a moderately differentiated middle thoracic
section squamous cell carcinoma, with a tumor-node metas-
tasis (TNM) stage of pT2NOMO. The gastric cancer lesion
was located in the antrum of the stomach and was classified
as TNM stage TINOMOb [Union for International Cancer
Control TNM staging, 2009 edition (5)].

Two weeks subsequent to the surgery, upper gastroin-
testinal imaging of the patient revealed esophagogastric
anastomotic leakage, as evidenced by the presence of barium
used for imaging in the chest (Fig. 3A). Two possible causes
were considered, poor blood flow to the lower stomach or
the onset of post-operative pulmonary infection, leading to
bad atelectasis. Therefore, an esophageal stent was inserted
immediately (Fig. 3B), and effective antibiotics and additional
treatment was administered. The patient recovered well and
was discharged.

Discussion
The diagnostic criteria for esophageal-gastric double primary

cancer consist of the two esophageal and gastric cancer patho-
logical diagnoses being malignant, the presence of normal
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mucosa between the two tumors, the exlusion of metastatic
cancer, and different tumors must have a unique pathological
form (6). Double primary cancers can be divided into simul-
taneous and metachronous cancers, according to the time of
development. A tumor identified within one year of the identi-
fication of a novel tumor is termed simultaneous dual primary
cancer, if more than one year separates the identification of the
lesions, the tumors are termed metachronous double primary
cancers.

Simultaneous dual primary cancer is relatively rare, and its
treatment is challenging, but if surgeons strictly adhere to the
operative indications, radical resection is possible (7). Esoph-
ageal-gastric double primary cancer after 5-year survival rate
of esophageal cancer is similar to that of simple esophageal
cancer surgery or even higher (8,9). Therefore, surgery remains
the preferred method of treatment.

In the surgery for the resection of esophageal-gastric
double primary cancer, rebuilding the integrity of the digestive
tract is the key to a successful procedure. It has been reported
that esophageal reconstruction using the colon or jejunum
is performed in the majority of patients with esophageal
cancer that undergo gastric surgery, while the replacement of
the esophagus with the stomach is rare (7). Kwon et al (10)
reported a cases of a patient with esophageal-gastric primary
cancer and invasive gastric submucosal lesions that were iden-
tified during endoscopic resection. Resection of the esophagus
was performed, using the stomach to replace the esophagus.
At a post-operative follow-up 18 months subsequent to the
procedure, the patient was reported to demonstrate a good
basic condition.

The surgical procedure of esophageal reconstruction using
the upper gastrointestinal tract is generally performed using
the stomach or intestines, subsequent to esophagectomy for the
excision of esophageal lesions. Due to its simple preparation,
reliable blood supply, as well as the decreased anastomosis
required, the stomach is the primary choice for upper gastro-
intestinal reconstruction (10,11). If the exploratory surgery in
patients with gastric tumors reveals that the tumor is small,
but close to the pyloric ring, surgery to excise the tumor alone
may leave residual tumor cells and pyloric stenosis. However,
a relatively large region of resection may retain the integrity
of the right gastroepiploic artery, which is used to replace the
esophagus using the gastrointestinal tract, as it provides the
required conditions, thus abandoning the increased number of
complications and the higher mortality rate associated with
esophageal replacement using the colon and colonic blood
supply, such as the unreliable esophageal replacement using
the jejunum (12).

During the process of upper gastrointestinal reconstruction,
the primary consideration is the blood supply to the esopha-
geal substitute, as the substitute requires good blood supply
for post-operative successful rehabilitation and reduction in
complications. The key to using a completely dissociated
gastric remnant to successfully replace the esophagus in the
patient is the complete preservation of the right gastroepiploic
artery (Fig. 2), so the size of the gastric antrum cancer and the
degree of infiltration should be strictly assessed, which can be
assisted by rapid intraoperative frozen sections.

There are two possible surgical methods to achieve remnant
stomach and jejunum anastomosis: Billroth or Roux-en-Y
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surgeries. The main advantages of Billroth anastomosis are that
it is a simple procedure, with less anastomosis required and a
low probability of anastomotic fistula. However, there is often
pancreatic and bile reflux. Due to the restriction on the height
of the interposition replacement, this procedure is usually used
in thoracic anastomosis and anastomosis of the upper end of the
aortic arch. The main advantage of the Roux-en-Y type gastric
bypass is that the height of the replacement set is higher compared
with the Billroth, which significantly reduces pancreatic bile
reflux. The Roux-en-Y type procedure also demonstrates more
complexity and more anastomotic placement compared with the
Billroth procedure, which is most commonly used in cervical
anastomosis. The patient possessed middle and lower esopha-
geal cancer, and demonstrated no significant distant invasion.
Therefore, the line for esophagogastric anastomosis above the
aortic arches was sufficient to remove the tumor completely, so
Billroth gastrojejunostomy was performed, with gastroesopha-
geal arch anastomosis above the aortic arches.

Two weeks subsequent to the surgery, upper gastrointestinal
imaging of the patient revealed esophagogastric anastomotic
leakage, as evidenced by the presence of barium used for imaging
in the chest (Fig. 3A). Two possible causes were considered, poor
blood flow to the lower stomach or the onset of post-operative
pulmonary infection, leading to bad atelectasis. Therefore,
an esophageal stent was inserted immediately (Fig. 3B), and
effective antibiotics and additional treatment was administered.
The patient recovered well and was discharged. As a result,
it is recommended that for esophagogastrostomy in esopha-
geal-gastric anastomosis, the posterior or anterior fundus of the
stomach, near the greater curvature, is used. Patients should be
encouraged to cough effectively post-operatively to promote
pulmonary re-expansion, with the administration of effective
antibiotics to avoid lung infections and atelectasis.

Patients may undergo gastric antrum tumor resection by
endoscopy followed by thoracoscopic resection of the esophageal
cancer and cervical esophagogastric anastomosis. The scope of
endoscopic resection of the gastric antrum tumor, which is adja-
cent to pylorus rings, should be noted, as the scope may be too
small to complete radical resection of the tumor or it may be
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too large, which may lead to scarring that results in pyloric
stenosis. Therefore, pre-operative endoscopic ultrasound line
must be performed to determine the extent of tumor invasion
and to accurately choose the surgical procedure.
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