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Background: An increasing number of patients with synchronous esophageal cancer (EC) and 
gastric cancer (GC) have been diagnosed in recent years. Colon or jejunal interposition for esophageal 
reconstruction has been frequently performed. This study aimed to evaluate the technical feasibility of a new 
surgical procedure for patients with synchronous thoracic middle-lower segment EC and distal GC.
Methods: Between July 2012 and December 2021, 18 patients underwent simultaneous esophagectomy and 
distal gastrectomy, in which the tubular stomach was formed by greater curvature of proximal stomach, with 
the right gastroepiploic vessels used as the blood supply. Patient demographics and perioperative data were 
analyzed.
Results: All 18 patients were male, with a mean age of 64.9 years (range, 51–72 years). The mean ± 
standard deviation (SD) operative duration was 249.6±17.4 min (range, 195–275 min) and mean estimated 
blood loss was 200.0±86.6 mL (range, 100–400 mL). Ten (55.6%) patients recovered well without any 
complications, with a mean postoperative length of hospitalization of 9.2±2.6 days (range, 6–13 days). 
Overall, postoperative complications, defined as Clavien-Dindo grades I–V, occurred in eight (44.4%) 
patients, with anastomotic leakage in four (22.2%), and hydrothorax (11.1%), gastric retention (5.6%), 
pneumonia (5.6%), and jaundice (5.6%) occurring in two, one, one, and one patient(s), respectively. All 
patients who experienced complications recovered after treatment, except for one who died of anastomotic 
leakage.
Conclusions: The surgical procedure might be a new treatment option for selected patients with 
synchronous thoracic middle-lower segment EC and distal GC. 
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Introduction

Esophageal cancer (EC) and gastric cancer (GC) are common 
malignant neoplasms that lead to tumor-related deaths 
among males in China (1). According to a previous study, 
the incidence rates of synchronous and metachronous GC 
in patients with EC were 5.3% and 5.1%, respectively (2). 
With advances and developments in sophisticated detection 
methods, especially endoscopic techniques for upper 
gastrointestinal tumors, an increasing number of patients 
with synchronous esophageal squamous cell carcinoma 
and gastric adenocarcinoma have been diagnosed in recent  
years (3,4). 

Despite achievements in the development of new drugs, 
surgery remains the mainstay therapy for synchronous 
EC and GC amenable to resection. Total gastrectomy has 
been performed in many patients with synchronous EC 
and GC, and the colon or jejunum has been frequently 
used as an esophageal substitute (5,6). However, according 
to a previous study, among patients who underwent total 
gastrectomy, 63.4% in the colon group and 45.5% in 
the jejunum group experienced major complications (7). 
Simultaneous resection of synchronous EC and GC with a 
preserved part of the stomach may be feasible in a subset of 
patients. Although several cases have been reported in the 
literature (8,9), the safety of preserving part of the stomach 
has not been clearly verified, and studies addressing this 

particular surgical procedure remain scarce.
In this context, the present article describes the surgical 

procedure and documents the evaluation of its technical 
feasibility in patients with synchronous thoracic middle-
lower segment EC and distal GC. We present this article in 
accordance with the STROBE reporting checklist (available 
at https://jtd.amegroups.com/article/view/10.21037/jtd-23-
1777/rc).

Methods

Patients 

This retrospective study was approved by the institutional 
review board of Fudan University Shanghai Cancer 
Center (No. 1612167-18). The study was conducted in 
accordance with the Declaration of Helsinki (as revised in 
2013), and individual consent for this retrospective analysis 
was waived. Eighteen patients with synchronous thoracic 
middle-lower segment EC and distal GC underwent 
simultaneous esophagectomy and distal gastrectomy at the 
Fudan University Shanghai Cancer Center between July 
2012 and December 2021. EC and GC were diagnosed 
simultaneously in all patients. The patients were follow-up 
every 3 months during the first 2 years and every 6 months 
thereafter by telephone interviews with the patients or 
their family members. The eighth edition of the American 
Joint Committee on Cancer staging system was used in this 
study. The Clavien-Dindo classification was used to assess 
postoperative complications (10).

Surgical procedure

An upper abdominal incision was made with the patient 
positioned supine following intravenous administration of 
epidural anesthesia. The greater curvature of the stomach 
was dissociated from the reserved right gastroepiploic 
vessels. The left gastroepiploic vessels, short gastric vessels, 
left gastric artery, and stomach coronary veins were divided. 
The lesser omentum was opened, and the right gastric artery 
was divided, and lymph nodes around the stomach, common 
hepatic artery, and left gastric artery were dissected. Distal 
gastrectomy was performed with a resection margin >5 cm  
from the GC tissue. No GC cells were observed in 
intraoperative rapid frozen sections, and alimentary tract 
reconstruction was performed. The remnant duodenum 
was closed. Billroth I reconstruction was performed in one 
patient, Billroth II in one, and Roux-en-Y reconstruction 
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in 15. A gastrojejunostomy anastomosis was performed 
in the distal residual stomach. A tubular stomach was 
formed when the lesser curvature of the stomach tissue was 
removed. A drainage tube was placed near the abdominal 
anastomotic stomata. Subsequently, the patient was turned 
to the left or right lateral position, and esophagectomy 
was performed with gastroesophageal anastomosis (in this 
study, in the right chest in 17 patients and the left chest in 
one). The tubular stomach and right gastroepiploic artery 
were in the right direction when sent to the esophageal 
mediastinal bed. The upper mediastinal pleura was sutured. 
A drainage tube was placed in the mediastinal bed behind 
the tubular stomach, and another drainage tube was placed 
in the chest. A nasogastric tube was placed at the blind end 
of the remnant duodenum. Another nasojejunal nutrient 
tube was placed in the jejunum, and it was 30 cm away 
from the distal anastomotic stoma. The surgical procedures 
and esophageal reconstruction are shown in Figure 1 and 
summarized in Table 1.

Statistical analysis

Data were presented as numbers and percentages, and 
means and standard errors. Data were reported as absolute 
numbers and percentages for categorical variables and as 
means for continuous variables. Survival was estimated 
using the Kaplan-Meier method. All statistical analyses were 
performed using the statistical software SPSS 26.0 (IBM 
Corp., Armonk, NY, USA).

Results 

Patient characteristics

Clinical characteristics of the 18 patients included in the 
present study are summarized in Table 1. All 18 patients 
were male, with a mean age of 64.9 years at the time of 
surgery, of whom 15 had a history of smoking, and 14 with 
a history of alcohol consumption. Six patients presented 
with cardiovascular disease (five with hypertension, and one 

A
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D

Figure 1 Pictures of the processes of the surgical procedure. (A) The right gastroepiploic vessels are mobilized. (B) Distal gastrectomy is 
performed. (C) Gastrojejunostomy anastomosis is performed. (D) The tubular stomach is formed.
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Table 1 Clinicopathologic characteristics of 18 patients with 
synchronous esophageal and gastric cancer

Factors Cases (n=18)

Age (years) 64.9 [51–72]

History of smoking 15 (83.3)

History of alcohol consumption 14 (77.8)

History of other forms of cancer 2 (11.1)

Family history of cancer 4 (22.2)

Location of esophageal cancer

Middle 4 (22.2)

Lower 14 (77.8)

Histology of esophageal cancer

Differentiated* 9 (50.0)

Undifferentiated† 8 (44.4)

Stage of esophageal cancer‡

ypI 1 (5.6)

I 1 (5.6)

II 5 (27.8)

III 10 (55.6)

IV 1 (5.6)

Histology of gastric cancer

Differentiated* 8 (44.4)

Undifferentiated† 9 (50.0)

Stage of gastric cancer‡ 

ypI 1 (5.6)

I 12 (66.7)

II 3 (16.7)

III 2 (11.1)

Type of gastroenterostomy

Billroth I 1 (5.6)

Billroth II 2 (11.1)

Roux-en-Y 15 (83.3)

Site of esophagogastrostomy

Left chest 1 (5.6)

Right chest 17 (94.4)

Data are presented as mean [range] or n (%). The cancer 
cell differentiation of a patient who received preoperative 
chemoimmunotherapy was missing. *, differentiated: well 
or moderately differentiated; †, undifferentiated: poorly 
differentiated, undifferentiated, or signet ring cell; ‡, based on 
the eighth edition of American Joint Committee on Cancer 
staging system. 

with atrial fibrillation). In addition, one patient had gout 
and one experienced a previous cerebral vascular accident, 
and two had a history of another form of cancer (one with 
laryngocarcinoma and the other with bladder cancer). Four 
patients had a family history of malignancy (one each with 
EC, GC, colorectal cancer, and pancreatic cancer). 

All 18 patients were diagnosed with synchronous thoracic 
middle-lower segment EC and distal GC during the first 
endoscopy. The histological type was adenocarcinoma 
for GC; 17 patients had squamous cell carcinoma but one 
was small cell carcinoma in EC. EC was located in the 
middle thoracic esophagus in four (22.2%) patients and 
lower thoracic esophagus in 14 (77.8%); GC was located 
in the antrum in all patients. Among these patients, one 
received preoperative chemoimmunotherapy with four 
cycles of pembrolizumab in combination with paclitaxel and 
cisplatin. ECs included pathological stage I [n=1 (5.6%)], 
II [n=5 (27.8%)], III [n=10 (55.6%)], and IV [n=1 (5.6%)]. 
GCs included pathological stage I [n=12 (66.7%)], II 
[n=3 (16.7%)], and III [n=2 (11.1%)]. Seventeen patients 
underwent R0 resection for both EC and GC; however, one 
had a microscopic remnant tumor at the upper esophageal 
resection margin. The mean number of resected lymph 
nodes was 32.6±11.1 (range, 16–56).

Operative data

The antrum, including the GC, was removed, and the 
right gastroepiploic artery was preserved. Billroth I 
reconstruction was performed in one patient, Billroth II 
reconstruction in two, and Roux-en-Y reconstruction in 
15. Esophagectomy was performed with gastroesophageal 
anastomosis in the right chest in 17 patients and in the left 
chest in one. The surgery was successful in all patients. The 
mean operative duration was 249.6±17.4 min (range, 195–
275 min) and mean estimated blood loss was 200.0±86.6 mL  
(range, 100–400 mL). The mean value of the longest 
diameter of EC and GC was 3.7±1.7 and 2.3±1.8 cm 
(both from no residual tumor to 7 cm), respectively. The 
gastroenterostomy and esophagogastrostomy sites are listed 
in Table 1.

Surgical results

Ten (55.6%) patients recovered well  without any 
complications, with a mean length of hospitalization 
of 9.2±2.6 days (range, 6–13 days) after simultaneous 
resection of EC and GC. Each of other eight patients 
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experienced at least one complication, corresponding to 
an overall postoperative morbidity rate of 44.4%. Overall 
postoperative complications, defined as Clavien-Dindo 
grades I, II, IIIa, and IIIb, occurred in two, one, three and 
one patient(s), respectively. Among these, four patients 
required re-intervention after the initial surgery. Four 
patients experienced anastomotic leakage, one of whom 
died 40 days after surgery. Two patients with anastomotic 
leakage required further surgery and one was managed 
conservatively. Two patients experienced hydrothorax that 
required thoracentesis, and one patient simultaneously 
exhibited jaundice. Gastric retention and pneumonia were 

observed in one patient. Although the complications, 
including hydrothorax, gastric retention and pneumonia, 
were observed postoperatively, they were uniformly nonfatal. 
Thus, the in-hospital morbidity rate was 44.4% (n=8) and 
the mortality rate was 5.6% (n=1). Overall morbidity and 
mortality rates are summarized in Table 2.

Survival 

Survival curves for the 18 patients who underwent 
simultaneous esophagectomy and distal gastrectomy are 
presented in Figure 2. The median follow-up period is  
22 months, and the median overall survival is 35 months, 
with no patients lost to follow-up. The 5-year overall 
survival rate is 37.1%.

Discussion

Owing to increasingly efficient screening programs and 
increased cancer survival, the number of coexisting primary 
neoplasms of the esophagus and other organs is increasing, 
presenting a unique oncological challenge to surgeons 
given the lack of evidence regarding the management of 
such patients. GC is one of the leading primary cancers in 
patients with EC (4,5,11). The present study evaluated the 
technical feasibility of a new surgical procedure for patients 
with synchronous thoracic middle-lower segment EC and 
distal GC.

According to previous studies, simultaneous resection 
of EC and GC is feasible, safe, and associated with low 
perioperative mortality (4,12). The colon or jejunum 
is commonly used as an esophageal substitute for total 
gastrectomy (13,14). However, morbidity and mortality 
rates in colon group (63.4% and 2.4%, respectively) and 
jejunum group (45.5% and 9.1%, respectively) remain high 
(7,15). The stomach is the primary choice for esophageal 
reconstruction due to the decreased anastomosis required 
and a reliable blood supply; thus, partial gastrectomy has 
also been performed (6,16,17). According to previous 
studies, partial gastrectomy yields a shorter operative 
duration and lower complication rates than total 
gastrectomy in patients who undergo esophagectomy 
(6,16). A previous study reported significantly higher 
incidences of anastomotic leakage and intra-abdominal 
septic complications in the colon group than in the stomach 
group (18). No significant difference in operative mortality 
was found between the partial and total gastrectomy groups; 
however, a longer operative duration and greater blood loss 

Table 2 Morbidity and mortality of patients with simultaneous 
resection

Factors Cases (n=18)

Morbidity

Anastomotic leakage 4 (22.2)

Hydrothorax 2 (11.1)

Gastric retention 1 (5.6)

Pneumonia 1 (5.6)

Clavien-Dindo grade

I 2 (11.1)

II 1 (5.6)

IIIa 3 (16.7)

IIIb 1 (5.6)

V 1 (5.6)

Mortality 1 (5.6)

Data are presented as n (%).

Figure 2 Overall survival in patients who underwent simultaneous 
esophagectomy and distal gastrectomy.
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were reported in the total gastrectomy group (6). When 
patients are diagnosed with synchronous EC and gastric 
antrum cancers, distal gastrectomy may be performed by 
preserving the right gastroepiploic artery as a blood supply 
for the residual tubular stomach (9,19). However, the use 
of this surgical procedure has rarely been reported. In 
the present study, 18 patients with synchronous thoracic 
middle-lower segment EC and distal GC underwent 
simultaneous resection of these cancers, with morbidity and 
mortality rates of 44.4% and 5.6%, respectively.

During the process of gastrointestinal and esophageal 
reconstruction, less tissue tension and a reliable blood supply 
for the esophageal substitute are the primary considerations 
because they are essential for reduction in anastomotic 
leakage and postoperative recovery. To remove the GC and 
preserve the right gastroepiploic artery, the size of the gastric 
antrum cancer and degree of infiltration were assessed, and 
no GC cells were observed in the intraoperative rapidly 
frozen sections before gastrojejunostomy anastomosis in the 
present study. The three most widely used reconstruction 
methods include Billroth I, Billroth II, and Roux-
en-Y anastomoses after distal gastrectomy. Billroth I 
reconstruction is similar to the normal anatomy and results 
in fewer early postoperative gastrointestinal disturbances 
than Billroth II reconstruction (20). However, Billroth I 
reconstruction is not the first choice when extensive resection 
is required or when the duodenal stump is too short. Billroth 
II reconstruction provides a sufficient range of gastrectomy, 
but increases the incidence of gastritis and bile reflux 
compared to Roux-en-Y reconstruction (21,22). Although 
the incidence of gastric residue is more common in the 
Roux-en-Y reconstruction group in the early postoperative 
period (23), quality of life is significantly improved in 
patients who undergo Roux-en-Y reconstruction than in 
those who undergo Billroth I or II reconstructions (24,25). 
Roux-en-Y reconstruction demonstrate more anastomotic 
placement and reduce tissue tension in the residual tubular 
stomach. In this study, three surgical methods were used for 
gastrojejunostomy anastomosis. The patients underwent 
Billroth I reconstruction and recovered well without any 
complications. In the two patients who underwent Billroth 
II reconstruction, one had gastric retention and recovered 
three weeks after surgery. Four patients with Roux-en-Y 
reconstruction experienced anastomotic leakage, which 
may be due to more anastomoses being required, and one 
died despite the administration of effective antibiotics and 
additional treatments. In the present study, the fundus near 
the greater curvature in the residual tubular stomach was 

used in esophagogastrostomy to guarantee a reliable blood 
supply. Given that more anastomotic placement was needed 
in cervical anastomosis, and a residual tubular stomach 
was made after distal gastrectomy, esophagogastrostomy 
was performed in the chest in all 18 patients with thoracic 
middle-lower segment EC. To avoid obstruction and severe 
complications caused by an external fistula of the duodenal 
stump, a nasogastric tube was placed at the blind end of the 
remnant duodenum for several days, and another nasojejunal 
nutrient tube was placed before the patients could eat 
normally.

We described herein a surgical procedure involving the 
simultaneous resection of synchronous thoracic middle-
lower segment EC and distal GC, which has rarely been 
reported. The surgical procedure yielded a lower morbidity 
rate and, at the same time, not a higher mortality rate, 
compared with alimentary tract reconstruction using 
the colon or jejunum, according to previous studies 
(7,13,14,26). In our study, the median overall survival was 
35 months, which was longer than that for alimentary tract 
reconstruction using the colon or jejunum (26). However, 
the 5-year overall survival rate was lower than that for 
alimentary tract reconstruction using the colon or jejunum 
reported in another study (7), which may be due to the high 
proportion of stage III and IV ECs in the present study. 

The present study has some limitations, the first of which 
is its retrospective design and small sample size. Due to the 
rare incidence and diagnosis of patients with synchronous 
thoracic middle-lower segment EC and distal GC in last 
decades, and that the colon or jejunum interposition for 
esophageal reconstruction has been frequently performed 
in clinical practice, it is hard to collect enough number of 
cases to conduct a prospective clinical study. In addition, 
no other surgical groups are available for comparison 
in the present study. Considering heterogeneity of the 
populations and surgeons from different medical centers, 
the results of comparison between the surgical procedure 
and different techniques performed by other groups are not 
compelling. Compared with traditional surgical procedure 
with colon or small bowel interposition for esophageal 
reconstruction, the surgical procedure preserves part of 
proximal stomach, which is conducive to the food digestion. 
Therefore, this surgical procedure seems to induce a lower 
depression of digestion physiology function compared with 
alimentary tract reconstruction using colon or jejunum. 
However, indicators reflecting the nutritional status of 
patients, such as body fat indexes, triceps skinfold thickness 
and serum albumin, are not completely recorded during 
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follow-up period. 

Conclusions

In conclusion, this study evaluated the technical feasibility 
of a new surgical procedure involving simultaneous 
esophagectomy and distal gastrectomy for patients with 
synchronous thoracic middle-lower segment EC and distal 
GC. And the surgical procedure might be a new treatment 
option for these selected patients, especially those with 
previous history of intestinal surgery.
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