
1Scientific RepoRts | 5:13335 | DOi: 10.1038/srep13335

www.nature.com/scientificreports

Synchronous primary esophageal 
squamous cell carcinoma and 
gastric adenocarcinoma: analysis 
of 41 cases treated in a single 
institution
Xuyan Li1,*, Suiling Lin2,*, Yuling Zhang3,* & Hongbiao Wang1

The present study investigated the treatment and survival outcomes of patients with synchronous 
primary esophageal squamous cell carcinoma and gastric adenocarcinoma. The medical records of 
10,783 patients with primary esophageal squamous cancer treated at our institution between 1995 
and 2012 were retrospectively reviewed. Overall survival (OS) rates were calculated using the Kaplan–
Meier method. The incidence was 0.38% (41/10,783). Of these 41 patients, 26 underwent curative 
surgery, ten received palliative chemotherapy or radiotherapy, and five received no treatment. 
The median OS of the surgery, palliative-therapy, and treatment-free groups was 17.1, 9.0, and 
3.8 months, respectively. The 1-, 3-, 5-, and 10-year OS rates for the surgery group were 77%, 
45%, 33%, and 19%, respectively. No significant differences in median OS were observed between 
the surgery group and the historical cohort of isolated esophageal cancer (n = 186) (17.1 vs. 21.0 
months, P = 0.061) or isolated gastric cancer (n = 51) (17.1 vs. 28.9 months, P = 0.875), or between 
the palliative-therapy group and its corresponding historical cohort (n = 30) (9.0 vs. 8.3 months, 
P = 0.862). The survival outcomes of patients with synchronous primary esophageal squamous and 
gastric cancers were not worse than those of patients with isolated esophageal cancer or isolated 
gastric cancer.

Esophageal and gastric cancers share certain risk factors, including diet, low socioeconomic status, age, 
and alcohol and tobacco use1–2. The development of sophisticated detection methods has resulted in an 
increase in the incidence of synchronous esophageal and gastric cancer. Esophageal squamous cell carci-
noma is one of the most common cancers and a frequent cause of cancer-related death in the Chaoshan 
region of Southern China. The high number of patients with esophageal squamous cell carcinoma is 
associated with an increased number of synchronous gastric cancers with a pathological subtype of ade-
nocarcinoma. However, there are no treatment guidelines for patients with such double primary cancers. 
In our institution, potentially operable patients are encouraged to undergo surgery with curative intent, 
whereas inoperable patients receive palliative chemotherapy or radiotherapy or both. However, the effi-
cacy of these treatments has not been assessed. In the present study, we performed a retrospective anal-
ysis of the treatment and survival outcomes of patients with synchronous primary esophageal squamous 
cancer and gastric adenocarcinoma.
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Patients and Methods
Consent for the use of clinical materials for research purposes was obtained from all patients, and the 
study was approved by the Ethics Committee of the Cancer Hospital of Shantou University Medical 
College, China. All experimental protocols were approved by the committee. Informed consent was 
obtained from all subjects before the start of treatment. All procedures were performed in compliance 
with approved guidelines.

Synchronous gastric cancer was defined as follows: gastric cancer was detected before surgery or 
diagnosed preoperatively by esophagogastroscopy or a barium meal examination, or identified during 
surgery for esophageal cancer, and it was pathologically proven as adenocarcinoma after surgery.

Patients with pathologically proven esophageal squamous cell carcinoma were screened for enroll-
ment in the study. Inclusion criteria were: pathologically proven synchronous esophageal squamous cell 
carcinoma and gastric adenocarcinoma diagnosed between January 1995 and December 2012 with avail-
able medical records and follow-up data.

Information on patient age, sex, preoperative work-up, treatment, and follow-up was extracted from 
medical records. Patients’ stages were reviewed according to the 6th TNM classification.

Three historical controls were used that included 186 esophageal squamous cancer and 51 gastric 
adenocarcinoma patients who underwent radical surgery between 2001 and 2002, and 30 advanced eso-
phageal squamous cancer patients treated with palliative chemotherapy between 2008 and 2011.

Survival curves and rates were calculated using the Kaplan–Meier method. Differences in survival 
were assessed using the log-rank test. A P value <  0.05 indicated a significant difference. All P values 
were two-sided.

Results
Of 10,783 patients diagnosed with primary esophageal squamous cancer between 1995 and 2012, 41 had 
associated gastric adenocarcinoma, representing an incidence of 0.38%. The last follow-up was on May 
14th, 2014.

The patients were divided into three groups based on treatment subtype as follows: 26 patients 
underwent curative surgery (surgery group), ten received palliative chemotherapy or radiotherapy 
(palliative-therapy group), and five received no treatment (treatment-free group). The median overall 
survival (OS) for the surgery, palliative-therapy, and treatment-free groups was 17.1, 9.0, and 3.8 months, 
respectively. Significant differences in median OS were observed among these three groups (P =  0.001 for 
the surgery group vs. the palliative-therapy group; P <  0.001 for the surgery group vs. the treatment-free 
group; P <  0.001 for the palliative-therapy group vs. the treatment-free group; Fig. 1)

The surgery group. Of the 26 patients who underwent curative surgery, 21 were men and five were 
women, and four patients were alive at the time of the study. Two of the esophageal cancers were located 
in the upper, 13 in the middle, and 11 in the lower thoracic esophagus; 23 of the gastric cancers were 
located in the cardiac region, one in the fundus, and two in the corpus of the stomach (Table 1). There 

Figure 1. Survival curves for the surgery, palliative-therapy, and treatment-free groups.
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was no correlation between the esophageal cancer stage and the gastric cancer stage in these double 
cancer patients (r =  0.147, P =  0.416). Among the baseline characteristics of patients with esophageal 
cancer in the surgery group and the isolated esophageal cancer cohort, no differences in age, depth of 
invasion, and nodal status were observed. Significant differences in the location (P =  0.01) and grade 
(P =  0.02) were detected.

Esophagogastroscopy was performed in 26 patients, and 23 gastric adenocarcinomas were detected 
preoperatively. In one patient, severe stricture prevented passage of the endoscope into the esopha-
gus; barium-meal examination indicated roughness in the cardiac mucosa. Gastric wall thickening was 
detected in two patients by computed tomography (CT).

Gastric tumors and esophageal tumors were removed simultaneously in all cases. Esophagectomy 
with lymph node dissection through thoracotomy and proximal gastrectomy with lymph node dissec-
tion were performed in 25 patients; the remaining stomach was used as an esophageal substitute. One 
patient underwent total gastrectomy using the jejunum for reconstruction. None of the patients died of 
postoperative complications.

The median age was 63 years (range, 45–74 years). The median OS was 17.1 months. The 1-, 3-, 5-, 
and 10-year OS rates for the surgery group were 77%, 45%, 33%, and 19%, respectively.

After surgery, 11 patients received no further treatment, 11 had cisplatin-based or 5-fluouracil-based 
adjuvant chemotherapy, four had adjuvant radiotherapy, and one had adjuvant cisplatin-based chemora-
diation therapy. Adjuvant therapy was not associated with an overall survival benefit (hazard ratio =  1.85, 
95% confidence interval: 0.76–4.49, P =  0.176).

Univariate analysis was performed in the surgery group to identify potential prognostic factors (age, 
sex, adjuvant chemotherapy, adjuvant radiotherapy, depth of invasion of esophageal or gastric cancer, 
nodal status of esophageal or gastric cancer, and stage of esophageal or gastric cancer) related to survival; 
however, no prognostic factors were identified.

A total of 186 patients with isolated esophageal squamous cancer and 51 patients with isolated gastric 
adenocarcinoma underwent radical surgery between 2001 and 2002 at our institution. In the isolated 
esophageal cancer group, 20 and 52 patients received adjuvant chemotherapy and radiotherapy, respec-
tively. In the isolated gastric cancer group, 34 and three patients received adjuvant chemotherapy and 
radiotherapy, respectively. None of the patients received neoadjuvant therapy. No significant difference 
in median OS was observed between the surgery group and the isolated esophageal squamous cancer 
cohort (17.1 vs. 21.0 months, P =  0.061, Fig. 2), or the isolated gastric cancer group (17.1 vs. 28.9 months, 
P =  0.875, Fig. 2).

The palliative-therapy group. There were ten men in this group with ECOG performance status 
of 0 or 1. All patients were diagnosed by endoscopy. Of these ten patients, six were diagnosed with 

Characteristics

Synchronous double cancers (%)
Isolated 

esophageal 
cancers (%)

Isolated gastric 
cancers (%)

Esophageal 
cancers

Gastric 
cancers

Age (median, range) 63 45–71 57 33–77 55 36–78

Male 21(80.8%) 139(73.7%) 31(60.8%)

Female 5(19.2%) 47(26.3%) 20(39.2%)

Location

 Upper third 2 (7.4%) 24 (92.3%) 21 (11.3%) 2 (3.9%)

 Middle third 13 (50.0%) 2 (7.7%) 144 (77.4%) 12 (23.5%)

 Lower third 11 (42.6%) 0 (0%) 21 (11.3%) 37 (72.6%)

Depth of invasion

 T1–2 8 (30.8%) 10 (38.5%) 41 (22.0%) 14 (27.4%)

 T3–4 18 (69.2%) 16 (61.5%) 145 (78.0%) 37 (72.6%)

Lymph node metastasis

 Negative 11 (42.3%) 9 (34.6%) 87 (46.8%) 14 (27.4%)

 Positive 15 (57.7%) 17 (65.4%) 99 (53.2%) 37 (72.6%)

Grade

 I 3 (9.6%) 4 (15.4%) 49 (26.3%) 2 (3.9%)

 II 14 (53.8%) 9 (36.6%) 120 (64.5%) 10 (19.6%)

 III 9 (36.6%) 13 (48.0%) 17 (9.2%) 39 (76.5%)

Total 26 186 51

Table 1. Characteristics of the surgery group.
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metastatic disease; three of them were treated with 5-fluouracil-based chemotherapy and three received 
radiotherapy. Four patients who were considered ineligible for surgery because of invasion of adjacent 
tissues were treated with radiotherapy concurrently with cisplatin chemotherapy. None of the patients 
received second-line treatment. The median age was 68 years (range, 56–78 years). The median OS was 
12.1 months, and the 1- and 2-year OS rates were 56% and 0%, respectively.

The historical control group consisted of 30 advanced esophageal squamous cancer patients who 
received palliative chemotherapy between 2008 and 2011. No significant difference in median OS was 
observed between the palliative-therapy group and the historical cohort (12.1 vs. 8.3 months, P =  0.862).

The treatment-free group. There were four men and one woman in this group with ECOG per-
formance status of 1, who refused to receive any treatment. Three patients presented with metastatic 
disease by CT scan, two with lung metastasis and one with liver metastasis. Two patients refused further 
examinations to define the clinical stage. The median age was 61 years (range, 51–65 years). The median 
OS was 3.8 months, and the 6-month OS was 0%.

Discussion
The association of esophageal cancer with head and neck cancer has been demonstrated3–7; however, a 
high incidence of synchronous gastric cancer has also been reported, especially in East Asia8–10. In the 
present study, the incidence of synchronous primary esophageal squamous cell carcinoma and gastric 
adenocarcinoma was low compared to that reported previously, despite the large number of patients 
diagnosed with esophageal cancer in the Chaoshan region of Southern China. Most of the gastric lesions 
in this retrospective study were located in the upper third of the stomach (24 cases, 92.3%).

Because the stomach was used as an esophageal substitute in most patients with esophageal cancer 
treated surgically, the detection of gastric cancer was critical. Several techniques are available to detect 
gastric lesions. In cases of esophageal cancer in which severe stricture prevents the passage of the endo-
scope into the esophagus, the stomach should be carefully examined in a barium meal study or CT 
scan. Positron emission tomography with computed tomography (PET/CT) is the preferred technique 
to detect multiple lesions because of its high sensitivity11. Intraoperative gastric examination should be 
performed in cases in which gastric abnormalities are detected during the preoperative work-up.

Patients with multiple primary synchronous cancers are likely to show poor survival outcomes12–13. 
However, in the present study, the outcomes of patients with synchronous primary esophageal squamous 
cell carcinoma and gastric adenocarcinoma were not inferior to those of patients with isolated esophageal 
cancer, which is consistent with the results of a previous retrospective study14.

In the present study, the 26 operable patients who underwent radical surgery showed acceptable 
long-term survival rates compared with those of patients with isolated operable esophageal squamous 
cell or gastric carcinoma. Our results suggested that esophagogastrectomy is the appropriate treatment 
in non-advanced cases15; however, the role of adjuvant therapy remains unclear.

In ten inoperable patients, palliative chemotherapy or radiotherapy, without second-line treatment, 
resulted in a median overall survival of 9.0 months (range, 7.5–21.4 months). However, patients who 

Figure 2. Survival curves of patients with synchronous double cancer, isolated esophageal cancer, and 
isolated gastric cancer.
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received no treatment had a short survival time. Therefore, active palliative therapy should be recom-
mended in patients showing good performance status.

The present study included the largest series of patients with synchronous primary esophageal squa-
mous cell carcinoma and gastric adenocarcinoma analyzed to date. However, the present study had sev-
eral limitations. First, data were collected retrospectively, which could lead to selection bias. Second, the 
data collected did not include all factors that could affect prognosis. Third, the findings of the study are 
not likely to affect clinical practice.

In conclusion, the possibility of gastric adenocarcinoma should be considered before a patient under-
goes surgery for esophageal cancer. Early detection and treatment of these lesions in non-advanced 
patients may improve survival. Palliative therapy should be considered in advanced patients.
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