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Abstract
Background Since 2013, The Japan Esophageal Society has been certifying “Authorized Institute for Board Certified Esopha-
geal Surgeon (AIBCES)” to contribute to improving national medical care by enhancing the professional knowledge and 
skills of esophageal surgeons. However, the appropriateness on this certification system has not yet been verified. Our aim 
was to assess the appropriateness of the institute certification system for esophageal surgeries used by the medical society.
Methods Using data from the National Database of Hospital-based Cancer Registries, we analyzed the 5-year overall sur-
vival rates among 2135 patients with thoracic esophageal cancer who underwent an esophagectomy at 53 AIBCES or 141 
non-AIBCES.
Results There were 1343 (63%) patients who underwent surgery at an AIBCES and 792 (37%) who underwent surgery at a 
non-AIBCES. Registered patients were followed up for a median of 53 (range 1–88) months. Over the followed-up period 
examined, 670 (50%) patients treated at an AIBCES died and 455 (57%) treated at a non-AIBCES died. Comparison of the 
Kaplan–Meier survival curves indicated that patients with cStage II or cStage III disease treated at an AIBCES had signifi-
cantly better 5-year survival rates than those treated at a non-AIBCES (55.4% vs. 44.9% and 38.0% vs. 30.3%, respectively). 
Univariate and multivariate analyses stratified based on stages and adjuvant therapies revealed that institute certification 
(AIBCES vs. non-AIBCES) is a significant independent factor for 5-year survival.
Conclusions The institute certification system used by the Japan Esophageal Society may be appropriate, as indicated by 
improved 5-year survival outcomes. The institute certification system has the potential to contribute to a more appropriate 
medical delivery system in the future.
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Introduction

Thoracic esophageal cancer is an aggressive cancer char-
acterized by rapid and extensive progression and a poor 
prognosis [1, 2]. The surgery for this disease is a complex 
procedure that requires extensive lymph node dissection, 
from the neck to the abdomen, and reconstruction over a 
long distance in the mediastinum using stomach or colon/
jejunum [1, 3]. Moreover, the preoperative chemotherapy 
and/or radiotherapy usually administered in cases of Stage 
II–IVa esophageal cancer in an effort to improve survival 
outcome induces additional surgical stress and complica-
tions in the patient [4, 5]. Consequently, esophagectomy 
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for esophageal cancer requires a surgeon with experience 
in the relevant surgical techniques and a well-trained staff 
administering perioperative care.

Since 2013, the Japan Esophageal Society has been 
certifying “Authorized Institute for Board Certified 
Esophageal Surgeon” (AIBCES) to contribute to improv-
ing national medical care by enhancing the professional 
knowledge and skills of esophageal surgeons. It is man-
dated that AIBCES are facilities that provide surgeons 
with education and training toward becoming a board-cer-
tified esophageal surgeon. Although many board-certified 
esophageal surgeons have emerged through training at an 
AIBCES, the Japan Esophageal Society has not yet veri-
fied the appropriateness on this certification system.

The purpose of the present study is to verify the appro-
priateness of the certification system for AIBCES by the 
Japan Esophageal Society. To do so, we used the National 
Database of Hospital-based Cancer Registries to examine 
survival outcomes among patients with thoracic esoph-
ageal cancer who underwent an esophagectomy at an 
AIBCES or a non-AIBCES.

Patients and methods

Authorized Institute for Board Certified Esophageal 
Surgeon

The Japan Esophageal Society began certifying AIBCES 
in 2013. The provisions for certification include (1) more 
than 100 patients diagnosed or treated in hospital and more 
than 50 surgeries for esophageal disease within a period 
of 5 years, (2) employment of full-time, board-certified 
esophageal surgeons, (3) presence of a training curriculum 
for board-certified esophageal surgeons, (4) radiation ther-
apy is fully established, (5) autopsy and rapid pathologi-
cal diagnosis are fully established, (6) continuous perfor-
mance of education (case conferences, death conferences, 
and so on) in esophagology, (7) performance of relevant 
research (report articles, presentations at the annual meet-
ing of the Japan Esophageal Society), and (8) contribution 
to the Comprehensive Registry in Esophageal Cancer in 
Japan. First, selection of AIBCES was deliberated in 2012 
and delivered in 2013. This means that AIBCES certi-
fied in 2013 were selected based on research and clini-
cal achievements during 2007–2011, which included the 
patients treated in 2008. Sixty-eight facilities were certi-
fied in 2013. Another 45 facilities were then certified in 
2014 based on research and clinical achievements during 
2008–2012, which also included the patients treated in 
2008.

National Database of Hospital‑based Cancer 
Registries

We retrieved 2008 data from the National Database of 
Hospital-based Cancer Registries  along with 5-year 
survival information from the National Cancer Center, 
Tokyo, Japan [6]. There were 428,195 cases of cancer 
listed in the 2008 Hospital-based Cancer Registry. The 
registry data include the following information on indi-
vidual cancer patients: (1) clinical profiles, including birth 
date, sex, tumor topology, and histology code according 
to the International Classification of Disease for Oncol-
ogy, third edition (ICD-O-3); (2) clinical and pathological 
tumor–node–metastasis (TNM 6th Edition) stage based 
on the Union for International Cancer Control (UICC); 
(3) diagnosis date; (4) first-line treatment details; and (5) 
survival information (follow-up time after diagnosis of 
cancer). We extracted the data for patients diagnosed with 
thoracic esophageal cancer (C151, C153–155) and treated 
surgically at a registered hospital for thoracic esophageal 
cancer, and for patients diagnosed at another hospital 
but treated surgically at a registered hospital for thoracic 
esophageal cancer.

Analysis and statistical methods

We divided the patients into two groups, those who under-
went surgery at an AIBCES (certified in 2013 or 2014) or 
a non–AIBCES and analyzed the patient backgrounds and 
5-year survival rates in the two groups.

Statistical comparisons between patients in the AIBCES 
and non-AIBCES groups were carried out using Student’s 
t test, the Chi squared test, Fisher’s exact test, or the 
Wilcoxon-type test for trend, depending on the type and 
distribution of the variables. Overall survival was charac-
terized using Kaplan–Meier plots. Survival curves were 
compared between the two groups using log-rank tests. 
Unadjusted Cox proportional hazards models were used 
to estimate the hazard ratios for the treatment at AIBCES, 
along with demographic, oncologic, and adjuvant therapy 
factors. Incidence rate ratios were calculated for T clas-
sification (T3–4 vs. Tis-2), N classification (N1–3 vs. N0), 
clinical stages, and adjuvant therapies because these vari-
ables failed to meet the assumption of proportionality. A 
multivariate Cox proportional hazards regression model 
was developed to evaluate the effect of treatment at an 
AIBCES on survival after adjusting for age, sex, stratifica-
tion of clinical stages, and adjuvant therapies. Stratifica-
tion of clinical stages and adjuvant treatments was used to 
control for the effects of these variables without assum-
ing proportional hazards. A two-sided value of p = 0.05 
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was set to define statistical significance. We performed all 
statistical operations using Stata 14-MP (StataCorp LP, 
College Station, TX, USA).

Results

The Hospital-based Cancer Registry for 2008 listed 9380 
patients registered with esophageal cancer (C15, including 
cervical esophageal cancer [C150] and abdominal esopha-
geal cancer [C152]). Selected for analysis were patients at 
208 hospitals able to provide 5-year survival data for all 
cancers for more than 90% of their patients. Among a total 
of 7360 patients, 2135 (29%) underwent esophagectomy for 
thoracic esophageal cancer.

The study participants were treated surgically at 53 
AIBCES and 141 non-AIBCES (Table  1). Their mean 
age( ± SD)was 65.1 ± 8.2 years and included 1826 (86%) 
males. There were 8 (< 1%) patients with cTis tumors, 636 
(30%) with cT1 tumors, 455 (21%) with cT2 tumors, 867 
(41%) with cT3 tumors, and 100 (5%) with cT4 tumors. 
Lymph node metastasis was detected in 1981 (51%) patients, 
but not in the remaining 995 (47%) patients. Distant metas-
tasis (M1) was detected in 163 (8%) patients, but not in 
1914 (90%) patients. Nine patients had cStage 0 disease, 
507 (24%) had cStage I, 750 (35%) had cStage II, 636 (30%) 
had cStage III, and 167 (8%) had cStage IV. Transthoracic 
esophagectomies under thoracotomy were performed in 
1762 (83%) patients, and thoracoscopic esophagectomies 
were done in 364 (17%) patients. One hundred and forty-six 
(49%) patients were treated with surgery only, while 1087 
(51%) were treated with surgery plus adjuvant or neoad-
juvant chemotherapy, chemoradiotherapy, or radiotherapy.

There were 1343 (63%) patients who underwent sur-
gery at an AIBCES and 792 (37%) who underwent it at a 
non-AIBCES. The average numbers of surgeries per year at 
AIBCES and non-AIBCES were 25.3 and 5.6, respectively. 
The patient backgrounds differed between two groups with 
respect to age, surgical approach, and adjuvant therapies 
(Table 1). Pre- or postoperative chemotherapy was adminis-
tered to 41% of patients treated at an AIBCES and to 31% 
treated at a non-AIBCES. Pre- or postoperative chemoradi-
otherapy was administered at 10% of AIBCES and at 15% 
of non-AIBCES. Registered patients were followed up for a 
median of 53 (range 1–81) months. Over the follow-up period 
examined, 670 (50%) patients treated at an AIBCES died and 
455 (57%) treated at a non-AIBCES died (Table 2). Com-
parison of the Kaplan–Meier survival curves using log-rank 
tests indicated a significant (p < 0.01) difference between the 
AIBCES and non-AIBCES groups (Fig. 1). There were also 
significant differences in the 5-year survival rates for patients 
with cStage II (55.1% vs. 44.9%) and cStage III (38.0% vs. 

Table 1  Comparison of patient characteristics

AIBCES Authorized Institute for Board Certified Esophageal Surgeon
Statistical comparisons were made using 1) Student’s t test, 2) the Chi 
squared test, 3) Wilcoxon-type test for trend, 4) Fisher’s exact test

AIBCES Non-AIBCES p

Number of institutes 53 141
Number of patients 1343 792
Age (mean, SD) 64.7 (8.2) 65.8 (8.2) <0.011)

Number of males (%) 1146 (85%) 680 (85%) 0.742)

T classification 0.553)

 Tis 8 (1%) 0 (0%)
 T1 424 (32%) 212 (27%)
 T2 240 (17%) 215 (27%)
 T3 578 (43%) 289 (37%)
 T4 56 (4%) 44 (6%)
 Tx 37 (3%) 32 (3%)

N classification 0.343)

 N0 609 (45%) 386 (49%)
 N1 675 (50%) 366 (46%)
 N2 18 (1%) 16 (2%)
 N3 3 (0%) 3 (0%)
 Nx 38 (3%) 21 (3%)

N classification 0.322)

 N0 609 (45%) 386 (49%)
 N1–3 696 (52%) 385 (49%)
 Nx 38 (3%) 21 (3%)

M classification 0.122)

 M0 1190 (89%) 724 (91%)
 M1 112 (8%) 51 (6%)
 Unknown 41 (3%) 17 (2%)

Clinical stage (UICC) 0.263)

 cStage 0 9 (1%) 0 (0%)
 cStage I 325 (24%) 182 (23%)
 cStage II 436 (33%) 314 (40%)
 cStage III 420 (31%) 216 (27%)
 cStage IV 113 (8%) 54 (7%)
 Unknown 40 (3%) 26 (3%)

Surgery <0.014)

 Thoracotomy 1085 (81%) 677 (86%)
 Thoracoscopic 254 (19%) 110 (14%)
 Unknown 4 (0%) 5 (1%)

Adjuvant therapy <0.014)

 No radiation or chemo-
therapy

642 (48%) 404 (51%)

 +Radiation therapy 20 (2%) 21 (3%)
 +Chemotherapy 552 (41%) 245 (31%)
 +Radiation and chemo-

therapy
127 (10%) 122 (15%)

 Unknown 2 (0%) 0 (0%)
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30.3%) disease between AIBCES and non-AIBCES (Fig. 2 
and Table 2).

Univariate analysis revealed that AIBCES vs. non-AIBCES 
is a significant factor for survival (HR 0.79), as are age (≥ 70 
vs. < 70), sex (male vs. female), cT (T3–4 vs. Tis-2), cN (N1–3 
vs. N0), cM (M1 vs. M0), clinical stages, and adjuvant thera-
pies (Table 3). Multivariate Cox proportional hazard analysis 
stratified based on stages and adjuvant therapies (n = 2067) 
revealed that AIBCES vs. non-AIBCES is a significant factor 
(adjusted HR 0.80) for survival, as are age and sex (Table 4).

Discussion

This study demonstrated a significantly better 5-year sur-
vival rate among cStage II-III thoracic esophageal can-
cer patients treated with esophagectomy at an AIBCES 

compared to those treated at a non-AIBCES. Univariate and 
multivariate analyses stratified based on stages and adjuvant 
therapies revealed that the institute certification (AIBCES 
vs. non-AIBCES) is a significant independent factor for 
5-year survival.

Esophagectomy remains the mainstay of potentially 
curative treatment for esophageal cancer. Despite recent 
advances in surgical techniques and perioperative manage-
ment, esophagectomy remains a highly invasive procedure 
that brings a high degree of surgical stress to patients along 
with several serious and potentially fatal postoperative com-
plications, including pneumonia, anastomotic leaks, and 
recurrent nerve palsy. Takeuchi et al. reported the 30-day 
mortality rate and operative mortality rate after esophagec-
tomy to be 1.2% and 3.4%, respectively, based on informa-
tion from a Japanese nationwide Web-based database (NCD) 
2011 [7]. This mortality rate is higher than that for gastrec-
tomy or hepatectomy in Japan [8, 9].

The Institute of Medicine Committee on  Qual-
ity of Health Care in America reported the existence of a 
“quality chasm” that must be crossed to improve medical 
care [10]. They reported that there is a serious difference 
between the medical service that could be received and that 
which is actually received. They suggested that improve-
ments in the effectiveness, equity, efficiency, responsive-
ness, financing, patient centeredness and timeliness of 
treatment, as well as drastic changes in the medical delivery 
system, were needed to resolve this problem [10]. Regarding 
esophagectomy and other complex cancer resections, sev-
eral studies have demonstrated a strong association between 
operation volume (hospital volume) and outcomes such as 
mortality and postoperative complications [11–14]. This 
association between operation volume and surgical out-
comes leads us toward specialized centers in, for example, 
England, Wales, Canada, and the Netherlands [15]. Munas-
inghe et al. examined the difference in in-hospital mortality 
after esophagectomy between England (centralized, median 
number of esophagectomy per year per hospital is 17.5) and 
the USA (not centralized, median number of esophagecto-
mies per year per hospital is 2) [16]. They reported that 
the overall mortality is higher in the USA (5.5%) than in 
England (4.2%) and concluded that centralization of high-
risk cancer surgery to centers of excellence with a high pro-
cedural volume translates to improved clinical outcomes. On 
the other hand, in Japan, Fujita et al. examined the respec-
tive numbers of esophagectomies per year to define low-
volume and high-volume hospitals [17]. They concluded that 
high-volume hospitals with low 30-day mortality rates are 
defined as those where esophagectomy is performed 40 or 
more times per year. Using data from the NCD, Nishigori 
et al. recently reported that high-volume hospitals had lower 
risk-adjusted 30-day and operative mortality rates follow-
ing esophagectomy than low-volume hospitals [12]. The 

Table 2  Comparison of 5-year survival rates taking disease stage into 
consideration

AIBCES Authorized Institute for Board Certified Esophageal Surgeon

AIBCES Non-AIBCES p

Number of patients 1343 792
Time at risk (days) 1985,832 10,55,612
Death 670 (50%) 455 (57%)
5-year survival rate (%)
 All cStages 52.8% 45.70% <0.01
 cStage 0 87.5% –
 cStage I 76.8% 74.3% 0.18
 cStage II 55.1% 44.9% <0.01
 cStage III 38.0% 30.3% <0.01
 cStage IV 28.2% 18.3% 0.06

Fig. 1  Kaplan–Meier curves for overall survival of patients with all 
stages thoracic esophageal cancer operated on at Authorized Insti-
tutes for Board-Certified Esophageal Surgeons (AIBCES) and non-
AIBCES. There is a significant difference in 5-year overall survival
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unadjusted operative mortality rate in hospitals performing 
fewer than 10 procedures per year (5.1 per cent) was more 
than three times higher than that in hospitals performing 30 
or more procedures annually (1.5%). Although the associa-
tion between hospital volume and operative mortality rate 
in hospitals is evident, these reports focused on short-term 
outcomes. Few studies have examined survival outcomes 
between institutions certified by an authorized medical soci-
ety and uncertified institutions at the national level using 
big data.

The relationship between surgical outcome and surgeon 
level is not always linear. For instance, hospital-specific dif-
ferences in surgical mortality are not related to complica-
tion rates, but instead on the ability to avoid mortality from 
such complications; that is, high-volume esophagectomy 

Fig. 2  Kaplan–Meier curves for overall survival of patients with 
cStage I, II, III, or IV thoracic esophageal cancer operated on at 
Authorized Institutes for Board Certified Esophageal Surgeons 

(AIBCES) and non-AIBCES. There are significant differences in 
5-year overall survival for cStage II and III

Table 3  Univariate Cox proportional hazard analysis of survival

AIBCES Authorized Institute for Board Certified Esophageal Surgeon
a Incidence rate ratios are shown due to proportional hazard violation

Cox analyses Univariable

Factor HR p 95% CI 

Age ≧70 vs. < 70 1.45 < 0.001 1.28 1.64
Male vs. female 1.47 < 0.001 1.22 1.76
T3–4 vs. Tis-2 (n = 2066)a 2.28 < 0.001 2.01 2.57
N1–3 vs. N0 (n = 2076)a 2.09 < 0.001 1.85 2.37
M1 vs. M0 (n = 2077) 2.31 < 0.001 1.92 2.79
Clinical stage (UICC, n = 2069)a

 cStage 0 0.34 0.27 0.01 1.95
 cStage I ref
 cStage II 2.28 < 0.001 1.88 2.77
 cStage III 3.72 < 0.001 3.08 4.52
 cStage IV 5.31 < 0.001 4.15 6.78

AIBCES vs. non-AIBCES 0.79 < 0.001 0.70 0.89
Adjuvant therapy (n = 2133)a

 No radiation or chemotherapy ref
 +Radiation therapy 5.09 < 0.001 3.56 7.09
 +Chemotherapy 1.34 < 0.001 1.17 1.52
 +Radiation and chemotherapy 2.33 < 0.001 1.95 2.77

Table 4  Multivariate Cox proportional hazard analysis stratified by 
clinical stages and adjuvant therapies (n = 2067)

AIBCES Authorized Institute for Board Certified Esophageal Surgeon

Factor HR p 95% CI

Age ≧70 vs. < 70 1.46 < 0.001 1.29 1.66
Male vs. female 1.33 0.003 1.10 1.60
AIBCES vs. non-AIBCES 0.80 < 0.001 0.71 0.91
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centers are less likely to exhibit “failure to rescue.” [18]. 
Other aspects of care associated with improved outcomes 
include the ability of the care team, including nursing and 
staffing levels [19]. To improve not only short-term surgical 
outcomes (in-hospital mortality or surgical complications) 
but also total outcomes for esophageal cancer patients, the 
Japan Esophageal Society mandates that certified AIBCES 
are facilities able to provide surgeons with education and 
training toward becoming a board-certified esophageal sur-
geon who has the professional knowledge and skills needed 
to perform esophageal surgery. Because the aim of institu-
tional certification is to contribute to the total improvement 
of national medical care in surgery for esophageal disease, 
the Japanese Esophageal Society examines not only the sur-
gical achievements at an institution, but also achievements 
in research, diagnosis, and medical treatment and education.

It is not easy to verify the appropriateness of institutional 
certification by a medical society. For example, what is the 
most appropriate indicator with which to evaluate an institu-
tional certification system? In 1966, Donabedian proposed a 
model of health-care quality that distinguished structure (the 
type and quantity of inputs used), process (the clinical proce-
dures that use inputs to produce outputs), and outcomes (the 
type of quantity of outputs produced) [20]. These clinical 
indicators have been widely used for half a century. Among 
them, outcome appears to be most important indicator with 
which to verify the effectiveness of AIBCES certified by the 
Japan Esophageal Society. This is because outcome indica-
tors (mortality or survival rate) depend not only on expe-
rienced surgeons, but also on a well-trained perioperative 
care team. In other words, it broadly reflects the ability of 
the institute.

There are three types of nationwide esophageal cancer 
registrations in Japan: (1) the National Database of Hospi-
tal-based Cancer Registries, (2) the NCD and (3) the site-
specific registries managed by the Japan Esophageal Soci-
ety. We will now consider what is the best data source to 
examine survival outcome and verify the effectiveness of 
institutional certification. The National Database of Hos-
pital-based Cancer Registries is the first uniform registry 
system implemented nationwide in Japan for all types of 
cancer, including esophageal cancer. In 2007, the Minis-
try of Health, Labour and Welfare (Japan) designated 289 
hospitals as Designated Cancer Care Hospitals throughout 
Japan to enhance cancer control activities. In addition, the 
Designated Cancer Care Hospitals also play a leading role 
collecting information on cancer care that will be entered 
in the Hospital-based Cancer Registries [6]. In 2015, how-
ever, a total of 702,866 cancer cases treated at 427 insti-
tutes were submitted. For esophageal cancer, 22,351 cancer 
cases treated at 426 institutes were submitted that year. The 
precise registry rules and definitions, which are covered by 
the tumor registrar training programs, are meant to ensure 

reliable data collection by non-physician tumor registrars. 
The data quality is ensured in three ways: (1) rigorous train-
ing of tumor registrars, (2) consistency-checking software, 
and (3) extensive support provided by the National Cancer 
Center staff. Moreover, in this registry, information on both 
clinical (c-) stages and pathologic (p-) stages is collected. 
The date of diagnosis is determined as the date when the 
most definitive diagnostic test was performed before treat-
ment was prescribed.

On the other hand, the NCD was established in 2011 as 
a nationwide Web-based database in cooperation with the 
board certification system for surgery in Japan. It collected 
data on more than 1 million surgical cases from more than 
4000 hospitals over a 1-year period. In 2011, 5354 patients 
at 713 hospitals underwent esophagectomy and were reg-
istered in the NCD. Thus, most esophagectomy cases per-
formed in Japan appear to be captured by the NCD system. 
Although the NCD is the largest surgical database in Japan, 
it focuses on short-term surgical outcome and does not 
include survival data at this point. Because in the present 
study our focus was on long-term survival outcomes, we 
did not use the NCD registry. In 2008, 2439 patients who 
underwent esophagectomy along with their 5-year survival 
outcomes were registered in the Comprehensive Registry 
of Esophageal Cancer in Japan established by the Japan 
Esophageal Society. The median follow-up period was 41 
(0–71) months, which is shorter than that of the National 
Database of Hospital-based Cancer Registries (53 (1–81) 
months). Among these patients, about 87% were registered 
as thoracic esophageal cancer. This number is nearly the 
same as the 2135 patients included in the Hospital-based 
Cancer Registries.

The present study has several limitations. First, only treat-
ment information on first-course treatments is collected and 
provided by the registering facility. The term “first course” is 
defined as the set of standard treatments initially considered 
and subsequently administered at a facility for a given type 
of cancer and its stage. Treatments added after the start of 
therapy based on new findings or along the disease progression 
course are, by definition, not considered first course and are 
therefore not registered. For example, if definitive chemora-
diotherapy was administered to a patient with Stage II thoracic 
esophageal cancer, and treatments induced complete remission 
at that time, the patient was registered as having esophageal 
cancer treated with chemoradiotherapy. When the main tumor 
re-grew and the patient underwent salvage esophagectomy, this 
surgical treatment was not registered according to the rule. It 
may be a limitation from the completeness of surgical data, 
but helps to set the inclusion criteria into our analysis. Second, 
the cancer data were collected only from Designated Cancer 
Care Hospitals, and the data are limited to facilities that had 
sufficient (≧ 90%) follow-up rate to avoid the potential bias 
caused by a differential censoring. As a result, the data did not 
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cover all patients who underwent esophagectomy in Japan. 
Third, our data did not include the presence of comorbidity 
and performance status because the registry does not have the 
information. However, the age of patients between AIBCE and 
non-AIBCE were not different, potentially suggesting the simi-
larity of comorbidity distribution between these two groups.

One interesting question remaining is whether the differ-
ence in survival between AIBCES and non-AIBCES is caused 
by certification itself or treatment volumes. Naturally, certified 
hospitals tend to have larger volume of patients than non-certi-
fied hospitals. Unfortunately, we could not obtain information 
on hospital volume in each institute for this study. Nonetheless, 
the difference is evident (25 per year at certified institutes and 
5 per year at uncertified institutes). One provision of AIBCES 
is that more than 50 surgeries for esophageal disease must 
be performed within a period of 5 years, which suggests this 
hospital volume is sufficient to affect the result. As mentioned, 
however, a study using Japanese big data showed that more 
than 30–40 esophagectomies per year are necessary to improve 
surgical outcome, whereas the number of cases of esophagec-
tomy needed for AIBCES certification is 10 per year. It thus 
appears that some other factor is more important than surgical 
volume for improving outcomes. A clue to that factor may be 
provided by our observation that for Stage I patients, there was 
no significant difference in 5-year survival between AIBCES 
and non-AIBCES, but there was a difference for cStage II–III 
patients. Tsukada et al. reported that patients at lower volume 
hospitals were less likely to receive neoadjuvant therapy for 
esophageal cancer [21]. To address that issue, we performed 
a multivariate Cox proportional hazard analysis stratified by 
adjuvant therapies, which revealed that AIBCES vs. non-
AIBCES is a significant independent factor.

In conclusion, our findings indicate that the institute cer-
tification system used by the Japan Esophageal Society may 
be appropriate, as indicated by improved 5-year survival out-
comes. This institute certification system has the potential to 
contribute to a more appropriate medical delivery system for 
thoracic esophageal cancer in the future.
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