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Abstract
Aim: Esophagogastroduodenoscopy (EGD) may contribute to early detection of sec-
ondary cancer in the upper gastrointestinal tract although the clinical relevance of 
follow- up after gastrectomy remains unclear. This study aimed to elucidate the effec-
tiveness of follow- up EGD by investigating the incidence of secondary cancer in any 
part of the upper gastrointestinal tract.
Methods: Data from 1438 patients who underwent curative partial gastrectomy for 
primary gastric cancer between 2008 and 2014 and follow- up EGD at least once dur-
ing a 5- year follow- up period were retrospectively reviewed. Incidence rates of rem-
nant gastric cancer, laryngeal cancer, and esophageal cancer detected after follow- up 
EGD were determined, and risk factors for secondary cancers were examined. The 
characteristics of clinicopathological diagnoses of secondary cancers were reviewed 
and compared according to the frequency of follow- up EGD.
Results: The average annual frequency of EGD was 0.7, while the 5- year cumulative 
incidence rates of remnant gastric cancer and secondary laryngeal and esophageal can-
cers were 2.9% and 1.3%, respectively. Risk factors for remnant gastric cancer included 
heavy smoking, proximal gastrectomy, and tumor size ≥ 30 mm. All secondary cancers 
were resectable upon diagnosis, with endoscopically resectable cancer accounting for 
81.0% of cases. Our results found a significantly higher proportion of endoscopically 
resectable cancers during regular follow- up than during infrequent follow- up.
Conclusions: Follow- up EGD can be a useful modality for detecting secondary upper 
gastrointestinal tract cancer, likely leading to curative treatment for secondary cancer. 
Focusing on patients presenting with risk factors may increase the value of follow- up 
EGD after gastrectomy.
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1  |  INTRODUCTION

Curative resection is the standard treatment for gastric cancer, and 
surgery combined with adjuvant chemotherapy improves survival 
rates.1 However, the significance of and optimum protocol for fol-
low- up after surgery remain unclear. Follow- up after gastrectomy is 
generally conducted to diagnose post- gastrectomy syndromes and 
postoperative complications, and promptly detect secondary cancer 
and recurrence.2 Some studies have shown that early detection of 
secondary cancer or recurrence during follow- up after gastrectomy 
improved overall survival; however, other studies have shown that 
early detection of recurrence after intensive follow- up examinations 
did not improve overall survival.3– 5

Five- year cumulative incidence rates of remnant gastric cancer 
after gastrectomy have been estimated in the range of 1.4%- 6.8%,6– 8 
with patients having early remnant gastric cancer showing relatively 
good survival outcomes.9– 11 Esophagogastroduodenoscopy (EGD) is 
useful for the detection of early remnant gastric cancer,10 and the 
2018 Japanese Gastric Cancer Treatment Guidelines recommend bi-
ennial follow- up EGD.2 Follow- up EGD may increase the probability 
of early disease detection and curative treatment for remnant gas-
tric cancer,5,6,12 helping improve outcomes.

Although several studies on follow- up EGD and remnant gastric 
cancer are available, only a few studies have investigated secondary 
cancers in the upper gastrointestinal tract. Patients with gastric cancer 
may have a high risk of secondary head and neck cancers and esopha-
geal cancers.13 We examined the incidence rates of secondary cancer 
in the entire upper gastrointestinal tract to evaluate the effectiveness 
of follow- up EGD in detecting secondary cancer. Early diagnosis of 
secondary cancer may enable the administration of less invasive cura-
tive treatment and improve survival. Moreover, elucidating risk factors 
for secondary cancer may help identify patients requiring intensive 
follow- up examinations.

This study aimed to evaluate the effectiveness of regular fol-
low- up EGD after gastrectomy by analyzing 5- year cumulative 
incidence rates of secondary cancer in any part of the upper gastro-
intestinal tract and associated treatment outcomes. Moreover, risk 
factors for secondary cancer and characteristics of patients most 
likely to benefit from follow- up EGD were identified.

2  | METHODS

2.1  |  Patients

A total of 2104 patients underwent curative gastric resection 
(R0 surgery) for primary gastric cancer between January 2008 
and December 2014 at the Shizuoka Cancer Center. A total of 
1438 patients were included after 511, two, and 153 patients 
who underwent total gastrectomy, had a history of surgical re-
section of the larynx or esophagus, and had not undergone EGD 
within 5 years after gastrectomy, respectively, were excluded 
(Figure 1).

2.2  |  Follow-upperiodandEGDexamination

According to the 2018 Japanese Gastric Cancer Treatment 
Guidelines,2 EGD examination was performed 1, 3, and 5 years after 
surgery, although the timing of EGD and medical facilities where 
patients received EGD were determined for each patient by the 
attending surgeons. Data on EGD examinations performed at the 
clinic were extracted from medical records, patient referral docu-
ments, and EGD reports. Atrophic gastritis was evaluated using the 
Takemoto- Kimura classification,14 with moderate or severe atrophic 
gastritis defined as C- 3, O- 1, O- 2, and O- 3.

2.3  | Definitionofsecondaryupper
gastrointestinal cancer

The present study included patients with lower laryngeal cancer 
as part of the upper gastrointestinal tract cancers. Lower laryngeal 
cancer and esophageal cancer detected during the follow- up period, 
including intraepithelial neoplasia, were defined as secondary laryn-
geal and esophageal cancers. Remnant gastric cancer and secondary 
laryngeal and esophageal cancers were defined as secondary upper 
gastrointestinal cancers. Staging of each cancer was based on the 
Union for International Cancer Control TNM classification of malig-
nant tumors, 8th edition.15

F IGURE 1 Flow chart of 
patient enrollment. EGD, 
esophagogastroduodenoscopy
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2.4  |  Cumulativeincidencerates,risk
factors,andtreatment

Cumulative incidence rates of and risk factors for remnant gas-
tric cancer and secondary laryngeal and esophageal cancers were 
examined.

Secondary cancer was classified as endoscopically resectable 
cancer, according to the 2018 Japanese Gastric Cancer Treatment 
Guidelines,2 and surgically resectable cancer and unresectable can-
cer, based on clinicopathological diagnosis. Patients who underwent 
surgery for secondary cancer were followed up for an additional 
5 years after secondary cancer diagnosis.

2.5  |  Statisticalanalyses

The Fisher exact test and Mann- Whitney U test were used to com-
pare categorical and continuous variables between groups, respec-
tively. We regarded death as a competing risk in the analysis of 
secondary upper gastrointestinal cancer cumulative incidence rates. 
Risk factors for secondary cancer were analyzed using the Fine and 
Gray model,16 in which the strength of the association between 
variables and secondary cancer risk was assessed using the subdis-
tribution hazard ratio (SHR). Risk factors were examined in the multi-
variate analysis using variables with P- values of <.1 in the univariate 
analysis. All statistical analyses were performed using R Statistics 
version 4.0.1 (http://www.r- proje ct.org/), with two- sided P- values 
of <.05, indicating statistical significance.

3  |  RESULTS

3.1  |  Follow-upEGDexamination

The median follow- up duration for EGD was 1700 days (25th- 
75th percentile, 1452- 1829 days), while the average frequency of 
EGD was 0.7 times per year. The implementation rates of EGD 
per year after surgery were 74.6%, 60.9%, 71.0%, 66.6%, and 
70.6% in the first, second, third, fourth, and fifth years, respec-
tively. Approximately 30% of the patients received EGD annually, 
while approximately 70% received EGD at intervals of no more 
than 2 years. A total of 4684 EGD examinations were performed 
in all patients: 3513 (75.0%) at our hospital and 1171 (25.0%) at 
the clinic.

3.2  |  Clinicopathologicalcharacteristics

The clinicopathological characteristics of the patients at initial 
surgery are summarized in Table 1. Forty- three patients had a his-
tory of upper gastrointestinal cancer, and all previous upper gas-
trointestinal cancers were curatively treated using endoscopy or 
chemoradiotherapy.

3.3  |  Cumulativeincidenceratesand
characteristics of secondary upper 
gastrointestinal cancer

Remnant gastric cancer, lower laryngeal cancer, and esophageal can-
cer were found in 44, eight, and 15 patients, respectively. Remnant 
gastric cancer and lower laryngeal cancer were found in one patient, 
and laryngeal cancer and esophageal cancer were diagnosed in two 
patients during the same EGD examination. The cumulative inci-
dence rates of remnant gastric cancer at the first, third, and fifth 
year after surgery were 0.3%, 1.4%, and 2.9%, respectively, and 
those of secondary laryngeal and esophageal cancers were 0.3%, 
0.8%, and 1.3%, respectively (Figure 2).

A single patient presented with sore throat at the time of lower 
laryngeal cancer and esophageal cancer diagnosis; asymptomatic 
cancers were detected during follow- up EGD in the remaining 63 
patients. No other modalities, including tumor markers, ultrasonog-
raphy, or computed tomography, triggered the detection of second-
ary cancers.

The clinicopathological characteristics of patients with or with-
out secondary upper gastrointestinal cancer are summarized in 
Table 1. Proximal gastrectomy was significantly more frequent in 
patients with secondary upper gastrointestinal cancer than in those 
who underwent other surgical procedures (P = .010).

3.4  |  Riskfactors

The risk factors for remnant gastric cancer are shown in Table 2. 
Our analysis identified a Brinkman index ≥ 600 (SHR 2.243, 
95% confidence interval [CI] 1.121- 4.487, P = .022), proximal 
gastrectomy (SHR 3.925, 95% CI 1.887- 8.165, P < .001), and 
tumor size ≥ 30 mm (SHR 3.013, 95% CI 1.328- 6.836, P = .008) 
as risk factors for remnant gastric cancer. The 5- year cumulative 
incidence rates of remnant gastric cancer in patients with a 
Brinkman index ≥ 600, who underwent proximal gastrectomy, 
and with a tumor size ≥ 30 mm were 5.0%, 9.2%, and 3.6%, 
respectively (Figure S1). Risk factors for secondary laryngeal 
and esophageal cancers included a history of gastric cancer (SHR 
4.937, 95% CI 1.630- 14.950, P = .005) and esophageal cancer 
(SHR 17.736, 95% CI 6.533- 48.153, P < .001) before gastrectomy 
(Table S1).

3.5  |  Pathologicalstaging

The treatment for secondary upper gastrointestinal cancer 
is shown in Figure 3. Among 44 patients with remnant gastric 
cancer, 40 and four had clinical T1 and T2- 4 tumors, respec-
tively. All remnant gastric cancers were resectable upon diagno-
sis. Final treatments included endoscopic submucosal dissection 
(ESD) and surgery in 35 and eight patients, respectively. One 
patient was followed up without any treatment owing to old 

http://www.r-project.org/
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TA B L E  1  Clinicopathological characteristics of patients

Total

Secondary upper gastrointestinal cancer

P

Yes No

n = 1438 n = 64 n =1374

Sex

Male 963 (67.0%) 56 (87.5%) 907 (66.0%) <.001

Female 475 (33.0%) 8 (12.5%) 467 (34.0%)

Age (years)

≥70 561 (39.0%) 26 (40.6%) 535 (38.9%) .794

<70 877 (61.0%) 38 (59.4%) 839 (61.1%)

Brinkman index

≥600 531 (36.9%) 39 (60.9%) 492 (35.8%) <.001

<600 907 (63.1%) 25 (39.1%) 882 (64.2%)

Alcohol

Habitual drinker 713 (49.6%) 37 (57.8%) 676 (49.2%) .201

Nondrinker or social drinker 725 (50.4%) 27 (42.2%) 698 (50.8%)

History of gastric cancer before gastrectomy

Yes 25 (1.7%) 4 (6.3%) 21 (1.5%) .022

No 1413 (98.3%) 60 (93.8%) 1353 (98.5%)

History of esophageal cancer

Yes 19 (1.3%) 6 (9.4%) 13 (0.9%) <.001

No 1419 (98.7%) 58 (90.6%) 1361 (99.1%)

Preoperative chemotherapy

Yes 18 (1.3%) 0 (0.0%) 18 (1.3%) 1.000

No 1420 (98.7%) 64 (100.0%) 1356 (98.7%)

Atrophic gastritis before initial surgery

Moderate or severe (C- 3, O- 1, O- 2, O- 3) 1174 (81.6%) 61 (95.3%) 1113 (81.0%) .002

Mild or no atrophy (C- 0, C- 1, C- 2) 264 (18.4%) 3 (4.7%) 261 (19.0%)

Synchronous multiple gastric cancer

Yes 185 (12.9%) 12 (18.8%) 173 (12.6%) .178

No 1253 (87.1%) 52 (81.3%) 1201 (87.4%)

Surgical procedure

Distal gastrectomy 1048 (72.9%) 44 (68.8%) 1004 (73.1%) .028

Proximal gastrectomy 99 (6.9%) 10 (15.6%) 89 (6.5%)

Pylorus preserving gastrectomy 291 (20.2%) 10 (15.6%) 281 (20.5%)

Pathohistology of main initial cancer

Differentiated type 753 (52.4%) 41 (64.1%) 712 (51.8%) .155

Undifferentiated type 660 (45.9%) 23 (35.9%) 637 (46.4%)

Special type 25 (1.7%) 0 (0.0%) 25 (1.8%)

Tumor size

≥30 mm 947 (65.9%) 44 (68.8%) 903 (65.7%) .687

<30 mm 491 (34.1%) 20 (31.3%) 471 (34.3%)

Depth of tumor invasion

T0/T1a 424 (29.5%) 14 (21.9%) 410 (29.8%) .435

T1b 580 (40.3%) 26 (40.6%) 554 (40.3%)

T2 162 (11.3%) 8 (12.5%) 154 (11.2%)

T3 166 (11.5%) 8 (12.5%) 158 (11.5%)

T4a 100 (7.0%) 8 (12.5%) 92 (6.7%)

T4b 6 (0.4%) 0 (0.0%) 6 (0.4%)

(Continues)
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age, comorbidities, and low performance status. Resected can-
cers were at stages I, II, and III in 39, two, and two patients, 
respectively; all 43 patients underwent curative treatment. 
Pathologically, endoscopic curative resectable cancers were ob-
served in 33 (76.7%) patients.

Among 15 patients with esophageal cancer, 13 had clinical Tis 
or T1a tumors, the remaining two had clinical T1b tumors, and one 
developed lymphatic metastasis. ESD, argon plasma coagulation, 
and curative chemoradiotherapy were performed in 13 patients 
with clinical Tis– T1a, a single patient with clinical T1bN0, and an-
other patient with clinical T1bN1. Endoscopic curative resection 
was performed in all 13 patients who underwent ESD. Laryngeal 
cancers in eight patients were diagnosed with clinical Tis and cura-
tively resected via endoscopic laryngopharyngeal surgery.

Pathological staging findings of each cancer type are summa-
rized in Figure 4. All cancers were resectable, with endoscopically 

resectable cancer accounting for 51 (81.0%) of the 63 patients who 
underwent curative treatment.

3.6  |  Survivaloutcomes

All 1438 patients had 1- , 3- , and 5- year overall survival rates of 
99.9%, 95.5%, and 91.0%, respectively. Among 139 patients who 
died during the follow- up period, 59 (42.4%) and two (1.4%) died due 
to initial gastric cancer and secondary upper gastrointestinal cancer, 
respectively. Of the remaining 78 patients, 25 died of other cancers, 
43 died of other diseases, two died in an accident, and the cause of 
death was unknown in eight. Recurrence of remnant gastric cancer 
was found in four patients with pathological stage II or stage III rem-
nant gastric cancer. No recurrence of secondary upper gastrointesti-
nal cancer was found in the other patients.

Total

Secondary upper gastrointestinal cancer

P

Yes No

n = 1438 n = 64 n =1374

Lymphatic metastasis

Positive 430 (29.9%) 17 (26.6%) 413 (30.1%) .675

Negative 1008 (70.1%) 47 (73.4%) 961 (69.9%)

Pathological stage

0- I 1042 (72.5%) 44 (68.8%) 998 (72.6%) .357

II 255 (17.7%) 10 (15.6%) 245 (17.8%)

III 139 (9.7%) 10 (15.6%) 129 (9.4%)

IV 2 (0.1%) 0 (0.0%) 2 (0.2%)

Adjuvant chemotherapy

Yes 267 (18.6%) 9 (14.1%) 258 (18.8%) .413

No 1171 (81.4%) 55 (85.9%) 1116 (81.2%)

TA B L E  1  (Continued)

F IGURE 2 Cumulative incidence rates 
of secondary upper gastrointestinal 
cancer
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TA B L E  2  Risk factors for remnant gastric cancer

Number of 
patients

Univariateanalysis

P

Multivariateanalysis

P
Subdistribution hazard 
ratio(95%CI)

Subdistribution hazard 
ratio(95%CI)

Sex

Female 475 1 .018 1 .437

Male 963 2.650 (1.183- 5.938) 1.454 (0.565- 3.742)

Age (years)

<70 877 1 .217

≥70 561 1.451 (0.804- 2.621)

Brinkman index

<600 907 1 <.001 1 .022

≥600 531 2.778 (1.515- 5.093) 2.243 (1.121- 4.487)

Alcohol

Nondrinker or social drinker 725 1 .586

Habitual drinker 713 0.848 (0.469- 1.535)

History of gastric cancer before gastrectomy

No 1413 1 .782

Yes 25 1.327 (0.179- 9.856)

Atrophic gastritis before initial surgery

Mild or no atrophy (C- 0, C- 1, 
C- 2)

264 1 .031 1 .054

Moderate or severe (C- 3, O- 1, 
O- 2, O- 3)

1174 4.754 (1.152- 19.615) 4.034 (0.977- 16.660)

Synchronous multiple gastric cancer

No 1253 1 .291

Yes 185 1.508 (0.703- 3.233)

Surgical procedure

Distal gastrectomy/Pylorus 
preserving gastrectomy

1339 1 <.001 1 <.001

Proximal gastrectomy 99 3.581 (1.727- 7.427) 3.925 (1.887- 8.165)

Pathohistology of main initial cancer

Differentiated type 753 1 .036 1 .335

Undifferentiated/Special type 685 0.508 (0.270- 0.957) 0.727 (0.380- 1.391)

Tumor size

<30 mm 491 1 .029 1 .008

≥30 mm 947 2.353 (1.093- 5.067) 3.013 (1.328- 6.836)

Depth of tumor invasion

T0/T1 1004 1 .122

T2/T3/T4 434 1.607 (0.881- 2.929)

Lymphatic metastasis

Negative 1008 1 .953

Positive 430 0.981 (0.514- 1.872)

Pathological stage

0- I 1042 1 .525

II- IV 396 1.228 (0.652- 2.313)

Adjuvant chemotherapy

No 1171 1 .384

Yes 267 0.683 (0.290- 1.611)

Abbreviation: CI, confidence interval.
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3.7  |  Treatmentandcancerprogressionaccording
to frequency of follow- up EGD

Among the included patients, 1016 (70.7%) who underwent EGD ≥ 
3 times in 5 years (annual frequency ≥ 0.6) were categorized into the 
regular follow- up group, while the remaining 422 (29.3%) patients 
were categorized into the infrequent follow- up group. The regular 
and infrequent follow- up groups had an average annual follow- up 
EGD frequency of 0.8 and 0.3, respectively. The infrequent follow-
 up group included more individuals aged ≥70 years (48.3%) than the 
regular follow- up group (35.1%). Moreover, the infrequent follow- up 
group showed higher proportions of differentiated adenocarcinoma, 
pathological T2- T4 tumors, and lymphatic metastasis of initial gastric 
cancer (57.1%, 34.4%, and 34.6%, respectively) than the regular fol-
low- up group (50.4%, 28.4%, and 28.0%, respectively). No significant 
differences in other patient characteristics were observed (Table S2).

Secondary upper gastrointestinal cancer was found in 48 and 
16 patients in the regular and infrequent follow- up groups, respec-
tively. Among 64 patients with secondary upper gastrointestinal 
cancer, the regular follow- up group had a significantly higher pro-
portion of habitual drinkers (66.7%) than the infrequent follow- up 

group (31.3%), although no significant differences in other patient 
characteristics were noted (Table S3). Cumulative incidence rates 
of secondary upper gastrointestinal cancer at the first, third, and 
fifth year after surgery were 0.7%, 2.5%, and 4.6% in the regular fol-
low- up group and 0.0%, 1.7%, and 3.3% in the infrequent follow- up 
group, respectively (Figure S2). No significant difference in the cu-
mulative incidence rates was observed between the groups (SHR, 
1.261; 95% CI, 0.713- 2.216; P = .421).

Among 63 patients who received treatment, 42 (87.5%) and 
nine (60.0%) in the regular and infrequent follow- up groups had 
endoscopically resectable cancer, respectively (Table S4; P = .028). 
Recurrence of remnant gastric cancer was found in two patients in 
each group (P = .238).

4  | DISCUSSION

Among 1438 patients who underwent gastrectomy, 2.9% were 
found to have remnant gastric cancer, while 1.3% developed laryn-
geal and esophageal cancer. All secondary cancers were resectable, 
and most of them underwent curative endoscopic resection.

F IGURE 3 Flow chart of the secondary 
upper gastrointestinal cancer treatment. 
ESD, endoscopic submucosal dissection
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One study on EGD screening for the general Japanese popu-
lation showed a 0.8% overall 5- year cumulative incidence rate of 
gastric cancer,17 and the present study indicated relatively higher in-
cidence rates of remnant gastric cancer after gastrectomy. Our anal-
yses identified a Brinkman index ≥ 600, proximal gastrectomy, and 
tumor size ≥ 30 mm as risk factors for remnant gastric cancer. Each 
risk factor was associated with 5- year cumulative remnant gastric 
cancer incidence rates in the range of 3.6%- 9.2%, suggesting a need 
for modifying EGD follow- up intervals, depending on the combina-
tion of observed risk factors.

Approximately 70% of the patients underwent follow- up EGD ≥ 
3 times in 5 years (annual frequency ≥ 0.6), as recommended by the 
2018 Japanese Gastric Cancer Treatment Guidelines. In Japan, gas-
tric cancer screening is recommended once every 2 years, while the 
frequency of follow- up EGD after gastrectomy for gastric cancer is 
almost the same as that for gastric cancer screening.

Reports have shown 5- year cumulative remnant gastric cancer in-
cidence rates in the range of 1.4%- 6.8%.6– 8 However, these previous 
reports were limited to patients with clinical or pathological T1 gastric 
cancer or those who survived for 5 years after surgery, even with ad-
vanced cancer. Compared to previous studies, the present study in-
cluded more patients with different conditions, regardless of the stage 
of gastric cancer or survival status, which may be a relatively accurate 
reflection of clinical practice. The present study, which included ap-
proximately 30% of patients with advanced gastric cancer, showed 
similar 5- year cumulative incidence rate of remnant gastric cancer.

Death is considered a competing risk in the analyses of cumula-
tive incidence that included patients who died during the follow- up 

period. In the Kaplan- Meier and Cox regression analyses, patients 
with competitive risks should be excluded, as these methods over-
estimate the incidence of secondary cancer. In contrast, the compet-
itive risk model enables the identification of incidence rates of and 
risk factors for secondary cancer in all patients, including those with 
advanced cancer.18,19

In the present study, the 5- year cumulative incidence rates 
of secondary laryngeal and esophageal cancers were 1.3%. 
Meanwhile, a previous study reported the 5- year incidence rates 
of secondary upper gastrointestinal cancer after curative gas-
trectomy for gastric cancer to be approximately 0.15%,20 which 
suggests high incidence rates of secondary upper gastrointestinal 
cancer and high diagnostic performance of endoscopic examina-
tions in the present study.

A Brinkman index ≥ 600, proximal gastrectomy, and tumor 
size ≥ 30 mm were identified as risk factors for remnant gastric can-
cer. Several reports have shown a high risk of remnant gastric cancer 
after proximal gastrectomy, with the 5- year incidence rate of approx-
imately 6.8%.8,21 Another study reported that hypergastrinemia pre-
disposed to gastric cancer22 and that hypergastrinemia induced by 
resection of the fundic gland region may increase the risk of remnant 
gastric cancer after proximal gastrectomy.8 Therefore, intensive fol-
low- up EGD may be recommended for patients after proximal gas-
trectomy. Smoking has been reported to increase the risk of gastric 
cancer and laryngeal cancer23; similarly, the present findings have 
shown that smoking increased the risk of remnant gastric cancer. No 
previous study has shown the tumor size of the initial gastric cancer to 
be a risk factor for remnant gastric cancer. A previous report showed 

F IGURE 4 Pathological staging of secondary upper gastrointestinal cancer. ESD, endoscopic submucosal dissection



494  |    NAKANE Et Al.

that the depth of tumor invasion was a risk factor for remnant gas-
tric cancer following gastrectomy for early gastric cancer but a tumor 
size ≥ 30 mm was not.21 Another report showed that a large size of 
the main lesion was a risk factor for missing multiple gastric cancers24; 
moreover, in the present study, some remnant gastric cancers might 
have been missed lesions during surgery. Patients with small gastric 
cancer might be less susceptible to tumor growth; hence, tumor size 
may be a confounding factor in this context. However, further con-
sideration of the relationship between the tumor size of the gastric 
cancer and the development of remnant gastric cancer is necessary.

Patients with a history of gastric and esophageal cancer before 
gastrectomy were found to have a significantly higher incidence of 
secondary laryngeal and esophageal cancers. Patients with gastric 
cancer showed an increased risk for esophageal cancer,13 with an 
increased incidence of metachronous esophageal cancer after en-
doscopic resection for esophageal cancer (approximately 14%).25,26 
Therefore, patients with a history of upper gastrointestinal cancer 
before gastrectomy may be at high risk for secondary esophageal 
cancer.

All secondary upper gastrointestinal cancers detected during 
the follow- up EGD were curatively resectable at diagnosis. Among 
patients with secondary cancer, 81.0% had endoscopically resect-
able cancer, with secondary cancer recurrence rates as low as 6.3%. 
Therefore, early detection of secondary upper gastrointestinal can-
cer during follow- up EGD may improve overall survival.

Among 64 patients with secondary upper gastrointestinal 
cancer, a significantly higher proportion of habitual drinkers were 
observed in the regular follow- up group than in the infrequent fol-
low- up group. One reason is that all the patients with a history of 
esophageal cancer, who were heavy drinkers, underwent annual fol-
low- up EGD. In addition, patients with detected secondary laryngeal 
and esophageal cancers, many of whom were heavy drinkers, also 
underwent annual follow- up EGD after the diagnosis of the second-
ary laryngeal and esophageal cancers. Another speculation was that 
the attending surgeons might have recommended regular follow- up 
EGD to patients that were heavy drinkers.

The proportion of endoscopically resectable cancer was sig-
nificantly higher in the regular follow- up group than in the infre-
quent follow- up group, which supports the recommendations of 
the 2018 Japanese Gastric Cancer Treatment Guidelines. Treatment 
outcomes of endoscopic resection for early upper gastrointestinal 
cancer, even among patients with remnant gastric cancer, are over-
whelmingly positive, although ESD for remnant gastric cancer is 
technically more demanding.27 Endoscopic treatment is associated 
with reduced abdominal symptoms and pain, and may promote good 
quality of life after treatment.28 Thus, early detection of secondary 
upper gastrointestinal cancer through frequent follow- up EGD may 
help maintain patients' quality of life.

Several guidelines recommend follow- up EGD after gastrectomy, 
but only a few define the optimum follow- up duration and intervals 
between examinations.29,30 The present findings suggest that reg-
ular follow- up EGD may contribute to early detection of second-
ary upper gastrointestinal cancer and enable less invasive curative 

treatment; in addition, annual follow- up EGD may benefit patients 
with risk factors for secondary upper gastrointestinal cancer.

The current study had several limitations. First, we did not an-
alyze the cost- effectiveness of follow- up EGD. Given that EGD is 
relatively inexpensive in Japan, the cost may not restrict clinical im-
plementation. Secondly, we could not collect information regarding 
Helicobacter pylori infection, which is a known risk factor for gastric 
cancer.31 Our hospital does not routinely assess for Helicobacter 
pylori infection before gastrectomy; therefore, atrophic gastritis be-
fore initial surgery was substituted for Helicobacter pylori infection.

5  |  CONCLUSIONS

The current study revealed 5- year cumulative incidence rates of 
2.9% for remnant gastric cancer and 1.3% for secondary laryngeal 
and esophageal cancers. Risk factors for remnant gastric cancer 
included heavy smoking, proximal gastrectomy, and gastric tumor 
size ≥ 30 mm; risk factors for secondary laryngeal and esophageal 
cancers included a history of upper gastrointestinal cancer before 
gastrectomy. Curative treatment was performed for almost all can-
cers, indicating the effectiveness of follow- up EGD after gastrec-
tomy for the early detection of secondary upper gastrointestinal 
cancer. Annual follow- up EGD may benefit patients presenting with 
identified risk factors for secondary upper gastrointestinal cancer.

ACKNOWLEDG EMENTS
The authors would like to thank Editage (www.edita ge.com) and 
Enago (www.enago.jp) for the English language review.

DISCLOSURE
Conflict of Interest: Authors declare no conflict of interests for this 
article. None of the authors are editors or editorial board member 
of AGS.
Ethical Approval: The Institutional Review Board of Shizuoka Cancer 
Center approved the present study (approval no. J2020- 94- 2020- 1), 
which conformed with the Declaration of Helsinki. Patient consent 
for participation was obtained using the opt- out method.

ORCID
Masanori Terashima  https://orcid.org/0000-0002-2967-8267 

R E FE R E N C E S
 1. Yoshida K, Kodera Y, Kochi MIchikawa WKakeji Y, Sano T, 

et al. Addition of docetaxel to oral fluoropyrimidine improves 
efficacy in patients with stage III gastric cancer: interim analysis 
of JACCRO GC- 07, a randomized controlled trial. J Clin Oncol. 
2019;37(15):1296– 304.

 2. Japanese Gastric Cancer Association. Japanese gastric cancer 
treatment guidelines 2018 (ver. 5). Gastric Cancer. 2018.

 3. Bjerring OS, Fristrup CW, Pfeiffer P, Lundell L, Mortensen MB. 
Phase II randomized clinical trial of endosonography and PET/
CT versus clinical assessment only for follow- up after surgery 
for upper gastrointestinal cancer (EUFURO study). Br J Surg. 
2019;106(13):1761– 8.

http://www.editage.com
http://www.enago.jp
https://orcid.org/0000-0002-2967-8267
https://orcid.org/0000-0002-2967-8267


    | 495NAKANE Et Al.

 4. Kodera Y, Ito S, Yamamura YMochizuki YFujiwara M, Hibi K, et al. 
Follow- up surveillance for recurrence after curative gastric cancer 
surgery lacks survival benefit. Ann Surg Oncol. 2003;10(8):898– 902.

 5. Aurello P, Petrucciani N, Antolino L, Giulitti D, D’Angelo F, 
Ramacciato G. Follow- up after curative resection for gastric cancer: 
is it time to tailor it? World J Gastroenterol. 2017;23(19):3379– 87.

 6. Hosokawa O, Kaizaki Y, Watanabe KHattori MDouden K, Hayashi 
H, et al. Endoscopic surveillance for gastric remnant cancer after 
early cancer surgery. Endoscopy. 2002;34(6):469– 73.

 7. Hanyu T, Wakai A, Ishikawa T, Ichikawa H, Kameyama H, Wakai 
T. Carcinoma in the remnant stomach during long- term fol-
low- up after distal gastrectomy for gastric cancer: analysis of 
cumulative incidence and associated risk factors. World J Surg. 
2018;42(3):782– 7.

 8. Iwata Y, Ito S, Misawa KIto YKomori K, Abe T, et al. Incidence and 
treatment of metachronous gastric cancer after proximal gastrec-
tomy. Surg Today. 2018;48(5):552– 7.

 9. Ohashi M, Katai H, Fukagawa T, Gotoda T, Sano T, Sasako M. 
Cancer of the gastric stump following distal gastrectomy for cancer. 
Br J Surg. 2007;94(1):92– 5.

 10. Ahn HS, Kim JW, Yoo MWPark DJLee HJ, Lee KU, et al. 
Clinicopathological features and surgical outcomes of patients with 
remnant gastric cancer after a distal gastrectomy. Ann Surg Oncol. 
2008;15(6):1632– 9.

 11. Takahashi M, Takeuchi H, Tsuwano SNakamura RTakahashi T, Wada 
N, et al. Surgical resection of remnant gastric cancer following dis-
tal gastrectomy: a retrospective clinicopathological study. Ann 
Surg Oncol. 2016;23(2):511– 21.

 12. Ojima T, Iwahashi M, Nakamori MNakamura MNaka T, Katsuda 
M, et al. Clinicopathological characteristics of remnant gas-
tric cancer after a distal gastrectomy. J Gastrointest Surg. 
2010;14(2):277– 81.

 13. Chen SC, Liu CJ, Hu YWYeh CMHu LY, Wang YP, et al. Second 
primary malignancy risk among patients with gastric cancer: a 
nationwide population- based study in Taiwan. Gastric Cancer. 
2016;19(2):490– 7.

 14. Kimura K, Takemoto T. An endoscopic recognition of the atrophic bor-
der and its significance in chronic gastritis. Endoscopy. 1969;3:87– 97.

 15. Brierley JD, Gospodarowicz MK, Wittekind C, editors. TNM classifi-
cation of malignant tumours, 8th edn. New Jersey: Wiley Blackwell; 
2017.

 16. Fine JP, Gray RJ. A proportional hazards model for the subdistribu-
tion of a competing risk. J Am Stat Assoc. 1999;94(446):496– 509.

 17. Kobayashi D, Takahashi O, Arioka H, Fukui T. The optimal screening 
interval for gastric cancer using esophago- gastro- duodenoscopy in 
Japan. BMC Gastroenterol. 2012;12:144.

 18. Hinnen KA, Schaapveld M, van Vulpen MBattermann JJvan 
der Poel H, van Oort IM, et al. Prostate brachytherapy and sec-
ond primary cancer risk: a competitive risk analysis. J Clin Oncol. 
2011;29(34):4510– 5.

 19. Wu W, Yang J, Li DHuang QZhao F, Feng X, et al. Competitive risk 
analysis of prognosis in patients with cecum cancer: a population- 
based study. Cancer Control. 2021;28:1073274821989316.

 20. Kim C, Chon HJ, Kang BKim KJeung HC, Chung HC, et al. Prediction 
of metachronous multiple primary cancers following the curative 
resection of gastric cancer. BMC Cancer. 2013;13:394.

 21. Nozaki I, Nasu J, Kubo Y, Tanada M, Nishimura R, Kurita A. Risk 
factors for metachronous gastric cancer in the remnant stomach 
after early cancer surgery. World J Surg. 2010;34(7):1548– 54.

 22. Waldum HL, Sagatun L, Mjønes P. Gastrin and gastric cancer. Front 
Endocrinol (Lausanne). 2017;8:1.

 23. Ordóñez- Mena JM, Schöttker B, Mons UJenab MFreisling H, Bueno- de- 
Mesquita B, et al. Quantification of the smoking- associated cancer risk 
with rate advancement periods: meta- analysis of individual participant 
data from cohorts of the CHANCES consortium. BMC Med. 2016;14:62.

 24. Eom BW, Lee JH, Choi IJKook MCNam BH, Ryu KW, et al. 
Pretreatment risk factors for multiple gastric cancer and missed 
lesions. J Surg Oncol. 2012;105(8):813– 7.

 25. Shimizu Y, Tukagoshi H, Fujita M, Hosokawa M, Kato M, Asaka 
M. Metachronous squamous cell carcinoma of the esophagus 
arising after endoscopic mucosal resection. Gastrointest Endosc. 
2001;54(2):190– 4.

 26. Uno K, Koike T, Kusaka G, Takahashi Y, Ara N, Shimosegawa T. 
Risk of metachronous recurrence after endoscopic submucosal 
dissection of esophageal squamous cell carcinoma. Dis Esophagus. 
2017;30(6):1– 8.

 27. Nonaka S, Oda I, Makazu MHaruyama SAbe S, Suzuki H, 
et al. Endoscopic submucosal dissection for early gastric cancer 
in the remnant stomach after gastrectomy. Gastrointest Endosc. 
2013;78(1):63– 72.

 28. Choi JH, Kim ES, Lee YJCho KBPark KS, Jang BK, et al. Comparison 
of quality of life and worry of cancer recurrence between endo-
scopic and surgical treatment for early gastric cancer. Gastrointest 
Endosc. 2015;82(2):299– 307.

 29. Smyth EC, Verheij M, Allum W, Cunningham D, Cervantes A, Arnold 
D. Gastric cancer: ESMO clinical practice guidelines for diagnosis, 
treatment and follow- up. Ann Oncol. 2016;27:v38– 49.

 30. National Comprehensive Cancer Network. NCCN guidelines Version 
2. 2021 Gastric Cancer. [Accessed 2021 June 21]. Available from 
https://www.nccn.org/profe ssion als/physi cian_gls/pdf/gastr ic.pdf

 31. Fukase K, Kato M, Kikuchi SInoue KUemura N, Okamoto S, et al. 
Effect of eradication of Helicobacter pylori on incidence of meta-
chronous gastric carcinoma after endoscopic resection of early 
gastric cancer: an open- label, randomised controlled trial. Lancet. 
2008;372(9636):392– 7.

SUPPORTINGINFORMATION
Additional supporting information may be found in the online 
version of the article at the publisher’s website.

How to cite this article: Nakane K, Fujiya K, Terashima M, 
Kawabata T, Matsumoto Y, Kamiya S, et al. Detection of 
secondary upper gastrointestinal tract cancer during follow- up 
esophagogastroduodenoscopy after gastrectomy for gastric 
cancer. Ann Gastroenterol Surg. 2022;6:486– 495. 
doi:10.1002/ags3.12546

https://www.nccn.org/professionals/physician_gls/pdf/gastric.pdf
https://doi.org/10.1002/ags3.12546

	Detection of secondary upper gastrointestinal tract cancer during follow-up esophagogastroduodenoscopy after gastrectomy for gastric cancer
	Abstract
	1|INTRODUCTION
	2|METHODS
	2.1|Patients
	2.2|Follow-up period and EGD examination
	2.3|Definition of secondary upper gastrointestinal cancer
	2.4|Cumulative incidence rates, risk factors, and treatment
	2.5|Statistical analyses

	3|RESULTS
	3.1|Follow-up EGD examination
	3.2|Clinicopathological characteristics
	3.3|Cumulative incidence rates and characteristics of secondary upper gastrointestinal cancer
	3.4|Risk factors
	3.5|Pathological staging
	3.6|Survival outcomes
	3.7|Treatment and cancer progression according to frequency of follow-up EGD

	4|DISCUSSION
	5|CONCLUSIONS
	ACKNOWLEDGEMENTS
	DISCLOSURE
	REFERENCES


