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Abstract
Aim: The Japanese National Clinical Database, which covers more than 95% of the 
surgeries performed in Japan, is the largest nationwide database. This is the 2021 
annual report of the Gastroenterological Section of the National Clinical Database, 
which aims to present the short-term outcomes of cases registered in 2021 and 
discuss significant changes and insights into gastroenterological surgeries observed 
over the decade.
Methods: We reviewed the data of patients registered in the National Clinical 
Database between 2012 and 2021.
Results: In total, 5 788 093 cases, including 597 780 cases in 2021, were extracted 
from the National Clinical Database. The number of surgeries resumed its original 
trend after a uniform decrease due to the coronavirus disease 2019 pandemic. 
The patient population continues to age, and the proportion of female patients is 
steadily increasing. The trend of surgeries being conducted in certified institutions 
with the involvement of board-certified surgeons is consistently rising. Moreover, the 
increasing trend of endoscopic surgery rate is still maintained. Although operative 
mortality is declining, the trend of increasing postoperative complications continues. 
Surgery on the esophagus, liver, and pancreas has shown substantial improvements 
in operative mortality, with a high participation rate of board-certified surgeons. 
Surgical procedures with a high incidence of emergency surgeries are characterized 
by low participation rates of board-certified surgeons, increased morbidity rates, and 
worse mortality outcomes.
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1  |  INTRODUC TION

The Japanese National Clinical Database (NCD) is the largest 
nationwide database, which covers more than 95% of the sur-
geries performed in Japan.1,2 Data registration with the NCD com-
menced in 2011 and now includes 1.5 million cases annually from 
more than 5600 facilities, reaching a cumulative total of 17 million 
cases.3

The Japanese Society of Gastroenterological Surgery (JSGS) is 
among the 10 societies involved in the establishment of the NCD and 
conducts numerous systems and analyses using data in the registry to 
benefit patients, surgeons, and enrolled facilities. First, the registered 
cases are used for the board certification system; 121 gastroentero-
logical procedures are classified into three levels of difficulty, forming 
the basis of board certification applications. Second, nine major sur-
gical procedures were benchmarked to improve the quality of sur-
gical care4; namely, esophagectomy, partial/total gastrectomy, right 
hemicolectomy, low anterior resection, hepatectomy, pancreaticodu-
odenectomy, surgery for acute diffuse peritonitis, and liver transplan-
tation. Risk models for mortality5–13 and morbidity13–21 associated 
with these nine major procedures have been reported as some of 
the most significant findings derived from NCD. Third, feedback sys-
tems based on risk models were constructed and operated online.4 
For individual patients, a risk calculator can be used to estimate sur-
gical risks based on preoperative clinical information. Furthermore, 
the NCD can provide surgical outcomes for the enrolled facilities in 
comparison with national real-world data. The former can be used to 
obtain informed consent, whereas the latter can support risk man-
agement and performance improvements in facilities.

As mentioned above, the NCD have evolved into an indispens-
able framework for the advancement of gastroenterological surgery 
in Japan. The purpose of this report is to understand the current 
trends and challenges of gastroenterological surgeries and to clarify 
the path for future advancements, by overviewing gastroenterolog-
ical surgeries registered in the NCD. Hence, we continue with pre-
vious annual reports22–26 by presenting the short-term outcomes of 
cases registered in the NCD in 2021 and discuss significant changes 
and insights into gastroenterological surgeries observed over the 
decade from 2012 to 2021.

2  |  PATIENTS AND METHODS

The included patients were those who underwent one or more of 
the 121 surgical procedures stipulated in the “Training Curriculum 
for Board-Certified Surgeons in Gastroenterology,” and had their 
surgical data recorded from 2012 to 2021 in the NCD system. The 
clinical data of these patients were collected using the NCD system, 
as previously reported.4,22–26 The number of surgeries, patient sex, 
age, postoperative complications, mortalities, and proportions of 
endoscopic and emergency surgeries for each surgical procedure 
were calculated. The proportion of institutions certified by the JSGS 
and the participation rates of anesthesiologists and board-certified 
surgeons were calculated. Using these data, four main analyses were 
conducted: analysis of (1) each surgical procedure; (2) annual trends 
in surgeries by organ; (3) annual trends of endoscopic surgery rate 
in major surgical procedures; and (4) surgical procedures with high 
rates of emergency surgery.

Major requirements for board-certified training institutions in-
clude 600 or more gastroenterological operations, as mandated by 
the accreditation committee, with at least 120 being essential major 
surgeries done over the preceding 3 years. Board-certified surgeons 
are required to undergo training for over 5 years and have experi-
ence in performing more than 450 surgical cases at the aforemen-
tioned board-certified training institutions.

When interpreting the data provided, it is necessary to consider 
the following factors: (a) due to the NCD's limitation of recording 
a maximum of eight operative procedures per case, the aggregate 
number of surgeries reported for each result does not accurately 
represent the total number of surgical cases; (b) data entries with 
inaccuracies in patient age, sex, and postoperative 30-day status 
were omitted from the analysis; (c) postoperative complications 
that were grade III or more in the Clavien–Dindo (C-D) classification 
were defined as severe complications27; (d) the measure of postop-
erative 30-day mortality encompasses all instances of death within 
30 days following the surgery, irrespective of whether the patient 
was discharged or not, whereas operative mortality accounts for all 
deaths occurring during the index hospitalization, which may extend 
up to 90 days, as well as any deaths occurring after discharge within 
30 days from the date of surgery.

Conclusion: This overview of surgical patients in Japan, obtained using data extracted 
from the National Clinical Database, may serve as a critical cornerstone for the future 
development of gastroenterological surgery.

K E Y W O R D S
annual report, emergency surgery, gastroenterological surgery, National Clinical Database, 
surgical outcome
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3  |  RESULTS

3.1  |  Gastroenterological operative procedures 
in the “Training Curriculum for Board-Certified 
Surgeons in Gastroenterology” in 2021

From January 1, 2021, to December 31, 2021, 597 780 patients un-
derwent gastroenterological surgeries, as recorded in the NCD. In 
the analyses regarding the treated organ, the breakdown of the cases 
were as follows: esophagus, 8905 cases (1.5%); stomach and duode-
num, 56 759 cases (9.5%); small intestine and colon, 240 448 cases 
(40.2%); rectum and anus, 56 536 cases (9.5%); liver, 26 250 cases 
(4.4%); gallbladder, 136 111 cases (22.8%); pancreas, 19 722 cases 
(3.3%); spleen, 1833 cases (0.3%); and others, 51 216 cases (8.5%).

Characteristics of the operative procedures outlined in 
the “Training Curriculum for Board-Certified Surgeons in 
Gastroenterology” for 2021 are detailed in Table 1. Although anes-
thesiologists participated in most surgical procedures, with a rate 
exceeding 95%, there were notable exceptions. These included 
anal surgeries, such as anal sphincteroplasty (23.3%), transanal 
rectal tumor resection (39.1%), proctocele surgery (55.9%), esoph-
ageal and gastric varix surgery (62.0%), external cholecystostomy 
(63.3%), external pancreatic duct drainage (73.7%), and surgery 
for hepatic trauma (excluding drainage only) (75.1%), which had 
participation rates below 80%. Although the participation rates of 
board-certified surgeons vary, they generally exceed 90% in highly 
difficult procedures for each organ. However, even among the sur-
geries performed in more than 100 cases annually, procedures such 
as anal sphincteroplasty (53.7%), transanal rectal tumor resection 
(56.9%), achalasia surgery (53.4%), gastric pyloroplasty (57.5%), 
and surgery for hepatic trauma (excluding drainage only) (58.6%) 
had less than 60% participation by board-certified surgeons.

The short-term outcomes of the operative procedures out-
lined in the “Training Curriculum for Board-Certified Surgeons in 
Gastroenterology” in 2021 are presented in Table  2. Among the 
procedures performed in more than 100 cases annually, those with 
high surgical mortality rates (>10%) included surgery for hepatic 
trauma (excluding drainage only) (26.6%), closure of gastrointes-
tinal perforations (16.2%), surgery for acute diffuse peritonitis 
(11.5%), esophageal bypass (11.1%), esophageal fistula construc-
tion (10.8%), and external cholecystostomy (10.1%). These pro-
cedures predominantly involved emergency surgeries, and a high 
proportion of patients experienced palliative or symptomatic relief.

3.2  |  Annual trends in organ-specific surgical 
procedures

Figure 1 illustrates the trends in the number of gastroenterological 
surgeries and key outcomes in Japan from 2012 to 2021. Long-
term trends indicate an increasing trend in the number of surgeries 
for five regions: the small intestine and colon, rectum and anus, 
gallbladder, pancreas, and the “others” classification. Conversely, the 

number of surgeries for the esophagus and liver remained stable, 
while those for the stomach and duodenum, and spleen showed 
decreasing trends. Notably, from a short-term perspective, there 
was a decrease in the number of surgeries across all areas in 2020; 
however, the numbers rebounded, except for that of surgeries for 
the stomach and duodenum, liver, and spleen.

Table 3 summarizes the sex ratio and age distribution by organ 
in surgeries performed over a decade. The proportion of female pa-
tients increased in all organs, with the most significant increases ob-
served in the spleen, esophagus, stomach, and duodenum. Across all 
organs, there has been an increase in the proportion of patients aged 
≥70 years, particularly those >80 years. Conversely, the proportion 
of patients <60 years of age generally decreased, except for surgeries 
for the rectum and anus, wherein the proportion slightly increased.

Table  4 compiles the data on the institutions where surgeries 
were performed and the participation rates of anesthesiologists and 
board-certified surgeons. Long-term trends indicate that surgeries 
for all organs are increasingly being performed at certified or affili-
ated institutions. However, in 2021, there was a slight decrease in the 
number of spleen and liver surgeries performed at these institutions. 
The participation rates of anesthesiologists and board-certified sur-
geons in surgery increased annually across all areas. Notably, the 
participation rate of anesthesiologists in rectal and anal surgeries 
was approximately 87%, which was approximately 10% lower than 
that in other areas. Furthermore, the involvement of board-certified 
surgeons in surgeries of the esophagus, liver, and pancreas is excep-
tionally high, exceeding 95%.

Table 5 presents the temporal changes in the complication and 
mortality rates. Operative mortality decreased across all areas com-
pared to a decade ago, with the most significant reductions observed 
in surgeries involving the pancreas (−46.4%), esophagus (−41.7%), 
and liver (−34.8%). However, the surgical complications slowly in-
creased or remained stable. A modest decline was observed after 
experiencing minor peaks over the past 2–3 years.

3.3  |  Endoscopic surgery rate in major surgical 
procedures

Figure 2 presents the trends in the endoscopic surgery rates across 
eight major surgical procedures. Within these procedures, estab-
lished as benchmarks for improving surgical quality, the rates of en-
doscopic surgery have maintained their trend in recent years, still 
increasing by approximately 3% annually. Particularly, esophagec-
tomy has exhibited the most significant increase in endoscopic sur-
gery since 2016.

3.4  |  Operative procedures with high rates of 
emergency surgeries

Table  6 lists the top 20 procedures with the highest rates of 
emergency surgery among those performed in more than 100 cases 
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annually, out of 80 applicable procedures. The list predominantly 
includes procedures related to abdominal trauma, acute abdomen, 
and oncology emergencies. Compared to the remaining 60 
procedures, these 20 procedures have a lower participation rate of 
board-certified surgeons (median, 80.0% vs. 90.9%), and notably 
higher rates of postoperative complications (18.7% vs. 12.0%), re-
operations (7.8% vs. 3.9%), postoperative 30-day mortalities (4.5% 
vs. 0.9%), and operative mortalities (7.2% vs. 1.4%).

4  |  DISCUSSION

By comprehensively reviewing data from actual clinical practices in 
Japan registered in the NCD, this section addresses the following: 
the number of surgeries, patient demographics, surgical environ-
ments, endoscopic surgery, and surgical outcomes, particularly for 
the esophagus, liver, pancreas, and Acute Care Surgery (ACS), and 
highlights studies focusing on the gender of surgeons.

The impact of the coronavirus disease 2019 pandemic has led to 
a decrease in surgeries across all areas,28 with an overall reduction of 
2.7%.26 However, the data suggest a return to the original trends by 
2021. This result indicates that surgical care was gradually returning 
to normalcy as treatments and the healthcare system for the corona-
virus disease 2019 were organized, clarifying appropriate measures 
for surgical patients. Upon closer examination, it appears that the 
increase in surgical procedures in the small intestine, colon, rec-
tum and anus, gallbladder, pancreas, and others may be attributed 
to improved diagnostic capabilities for diseases and the growing 
older adult population. Conversely, the decrease in the number of 
stomach and duodenum, and spleen surgeries may be influenced by 
a reduction in disease incidence rates and the development of alter-
native treatment methods.29,30

Consistent with earlier reports, there was a clear trend to-
wards aging in patients undergoing surgery. Notably, there has 
been a significant increase in the proportion of patients ≥80 years, 
which is likely attributable to the rise in the aging population31 and 
the extension of healthy life expectancy.32 However, the propor-
tion of patients <60 years undergoing surgery for rectal and anal 
issues has exhibited a slight increase, likely due to the western-
ization of diets, stress, and decreased physical activity, contrib-
uting to the incidence of rectal tumors.33 While the proportion 
of male patients remained high in all areas, the last decade has 
generally demonstrated a shift towards an increasing ratio of fe-
male patients. This trend can be attributed to the growing aging 
population and the higher proportion of women in the older adult 
population.31

The trend of surgeries being conducted in certified institutions 
under the management of anesthesiologists, with the involvement 
of board-certified surgeons, is becoming consistently stronger de-
spite some variations across different organs. Receiving surgical 
training in a well-equipped environment is beneficial for trainee sur-
geons, and most importantly, maintaining a high surgical standard is 
advantageous and desirable for patients.34O
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The trend of increasing endoscopic surgery is expected to per-
sist in the foreseeable future. This trend has been significantly in-
fluenced by the widespread adoption of robotic surgery into daily 
practice, in addition to laparoscopic and thoracoscopic surgeries. As 
the advantages of robotic surgery become increasingly apparent, 
particularly in procedures where endoscopic surgery is relatively 
less common, the proportion of endoscopic surgeries is likely to fur-
ther increase. Moreover, there is considerable anticipation regarding 
the performance and innovative features of surgical robots that will 
emerge in the future.

General trends in surgical outcomes remained consistent. The 
most significant observation was the uniform decline in operative 
mortality across all areas. There is substantial significance in main-
taining these results as the number of surgeries and the proportion 
of older adult patients continue to increase. This reflects the tan-
gible efforts of Japanese gastrointestinal surgeons to improve out-
comes. However, an increase in complications, diverging from the 
trend in operative mortality, has been noted previously, making the 
control of complications an ongoing challenge.

We further focus on the surgical outcomes of two critical issues: 
the first concerns surgeries involving the esophagus, liver, and pan-
creas, and the second pertains to ACS. The esophagus, liver, and 
pancreas share the common outcome of substantial improvements 
in operative mortality in recent years. A distinguishing characteris-
tic is the limited number of surgeries compared to other areas, with 
a relatively high proportion of these being high-difficulty surger-
ies. However, what appears most crucial is the notably high partic-
ipation rate of board-certified surgeons, which can be interpreted 

as contributing to favorable outcomes. While the importance of 
board-certified surgeons in surgeries has already been reported in 
some quarters,35,36 the matter at hand involves devising ways to 
train more board-certified surgeons and enhance their engagement 
across a broader range of organ specialties.

The second issue is how to improve ACS outcomes. The tra-
ditional pillars of ACS encompass trauma, emergency general sur-
gery, and surgical critical care,37 with surgical rescue being recently 
added to these core areas.38 These are characterized by a lower 
participation rate of board-certified surgeons compared to other 
procedures, as well as higher rates of complications, re-operations, 
and notably worse morbidities. Unlike elective surgeries that pur-
sue curative treatment from an anatomical perspective, the formu-
lation of treatment strategies for time-sensitive surgeries requires 
a different approach. Merely increasing the participation rate of 
board-certified surgeons may not be sufficient to improve ACS 
outcomes significantly. To improve surgical outcomes for severe 
traumas, including hepatic trauma which exhibited the highest op-
erative mortality in this data set, it may be necessary to establish 
specialized institutions, such as trauma centers and ACS centers, 
to a certain extent, and consolidate cases similar to practices in 
Western countries.39

Enhancing the education of gastroenterological surgeons in the 
field of ACS and strengthening their collaboration with acute care 
surgeons could further accelerate the development of gastroenter-
ological surgery. Notably, the Japanese ACS Society became an as-
sociate member of the NCD in 2021, suggesting the establishment 
of a cooperative environment in both clinical and research aspects.

F I G U R E  1  Annual changes in the number of surgeries, 30-day and operative mortality rates, and complication rates of each organ. 
†Postoperative complication was defined as grades IIIa–V in the Clavien–Dindo classification.
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TA B L E  3  Annual changes in surgeries of each organ by sex and age of patients.

Organ Year No. of surgeries

Sex (%) Age (%)

Male Female <60 60 to 64 65–69 70–74 75–79 ≥80

Esophagus 2012 8819 82.2 17.8 22.1 19.7 20.0 19.5 12.9 6.0

2013 8642 81.5 18.5 20.8 17.5 21.0 20.6 13.2 6.9

2014 9021 81.5 18.4 20.8 16.5 21.4 20.9 13.8 6.6

2015 8943 80.8 19.2 19.6 15.3 22.4 22.5 13.1 7.1

2016 9212 79.6 20.4 20.1 14.4 22.9 20.5 14.5 7.5

2017 9359 80.0 20.0 19.3 13.4 24.4 19.4 15.5 8.0

2018 9286 78.4 21.6 19.0 12.8 21.3 21.6 16.7 8.7

2019 9224 78.6 21.4 18.8 13.1 19.4 22.8 17.3 8.6

2020 8713 79.0 21.0 18.4 13.5 18.3 23.5 16.5 9.8

2021 8905 78.0 22.0 19.0 12.5 17.8 24.4 16.5 9.8

Stomach and 
duodenum

2012 76 186 68.3 31.7 18.9 14.4 14.5 17.1 16.4 18.6

2013 75 583 67.9 32.1 18.6 13.1 15.5 17.2 16.9 18.7

2014 74 920 67.6 32.4 17.9 12.1 16.0 17.8 16.7 19.5

2015 73 877 67.8 32.2 17.4 11.1 17.1 17.8 16.6 19.9

2016 72 234 67.8 32.2 17.0 10.2 18.1 17.1 16.6 21.0

2017 68 287 67.2 32.8 16.3 9.9 17.5 17.3 17.2 21.8

2018 65 152 66.9 33.1 16.0 9.0 16.4 18.0 17.5 23.2

2019 63 610 66.5 33.5 15.6 8.8 15.0 19.0 18.5 23.2

2020 57 171 66.6 33.4 15.3 8.2 13.8 20.1 18.5 24.1

2021 56 759 65.9 34.1 15.7 7.7 12.6 20.9 18.1 25.0

Small intestine and 
colon

2012 184 810 56.7 43.3 36.4 10.7 10.7 12.2 12.5 17.4

2013 198 677 56.9 43.1 35.6 10.1 11.3 12.7 12.4 17.8

2014 206 857 56.9 43.1 34.7 9.4 12.0 13.1 12.4 18.4

2015 214 453 57.1 42.9 34.0 8.9 12.9 13.1 12.3 18.7

2016 218 228 57.3 42.7 33.7 8.4 13.6 12.5 12.4 19.3

2017 235 359 56.7 43.3 32.7 8.0 13.2 12.7 12.9 20.5

2018 236 496 56.9 43.1 32.2 7.7 12.6 13.4 13.2 21.1

2019 239 612 56.3 43.7 32.1 7.4 11.7 13.9 13.5 21.2

2020 238 631 56.2 43.8 32.6 7.3 10.7 14.6 13.4 21.5

2021 240 448 56.0 44.0 31.9 7.3 10.3 15.5 12.7 22.3

Rectum and anus 2012 49 704 58.3 41.7 22.3 14.8 14.6 15.5 14.3 18.5

2013 49 980 58.0 42.0 20.9 13.9 15.2 16.1 14.6 19.3

2014 51 454 58.3 41.7 20.4 13.1 16.0 16.4 14.2 19.9

2015 56 092 57.8 42.2 22.3 11.8 16.7 15.7 14.0 19.4

2016 55 666 57.3 42.7 22.0 11.1 17.9 15.0 13.6 20.4

2017 56 144 56.7 43.3 22.2 10.2 17.3 15.1 14.2 21.0

2018 56 162 56.9 43.1 22.2 9.8 15.9 15.8 14.6 21.6

2019 57 706 56.3 43.7 22.5 9.5 14.8 16.5 14.9 21.9

2020 55 536 56.2 43.8 22.7 9.2 13.7 17.6 14.7 22.1

2021 56 536 55.7 44.3 23.1 9.0 12.8 18.7 14.1 22.3

Liver 2012 26 288 66.3 33.7 22.1 15.7 16.7 18.0 17.4 10.2

2013 25 814 66.1 33.9 21.3 14.6 17.6 18.7 17.3 10.5

2014 26 518 66.3 33.7 21.5 13.7 18.1 19.8 16.6 10.3

2015 26 378 65.7 34.3 20.8 12.8 18.9 19.4 16.5 11.5
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Organ Year No. of surgeries

Sex (%) Age (%)

Male Female <60 60 to 64 65–69 70–74 75–79 ≥80

2016 27 212 66.4 33.6 20.3 11.5 20.5 18.6 17.0 12.1

2017 27 397 65.8 34.2 20.1 11.0 20.2 18.8 17.2 12.7

2018 26 531 66.5 33.5 19.6 10.3 18.8 19.6 17.8 13.8

2019 26 582 66.3 33.7 19.4 10.1 16.5 21.1 18.6 14.2

2020 26 614 66.0 34.0 20.6 9.5 15.1 21.7 18.7 14.4

2021 26 250 65.2 34.8 20.8 9.9 14.1 22.4 17.3 15.5

Gall bladder 2012 122 513 55.2 44.8 32.9 13.8 12.4 13.9 13.2 13.8

2013 129 162 55.3 44.7 32.6 12.9 13.0 14.2 13.2 14.0

2014 131 182 55.6 44.4 32.1 11.8 13.9 14.5 13.2 14.5

2015 133 126 55.6 44.4 32.0 11.2 15.0 14.1 13.0 14.8

2016 137 360 55.4 44.6 32.6 10.6 15.5 13.1 12.9 15.3

2017 138 267 55.6 44.4 32.2 10.2 15.1 13.5 13.2 15.8

2018 139 844 55.3 44.7 31.8 9.7 14.2 14.2 13.4 16.7

2019 140 214 55.4 44.6 31.6 9.6 13.3 14.7 13.9 16.9

2020 134 332 55.9 44.1 31.3 9.1 12.2 15.6 14.0 17.8

2021 136 111 55.2 44.8 31.7 9.1 11.5 16.6 13.0 18.2

Pancreas 2012 15 550 60.0 40.0 19.8 15.2 17.0 19.5 18.2 10.3

2013 16 380 59.7 40.3 19.1 13.6 18.0 20.7 17.7 10.9

2014 17 313 59.5 40.5 18.4 12.4 19.0 21.0 18.2 11.1

2015 17 407 59.1 40.9 18.2 11.3 19.4 21.6 18.1 11.4

2016 18 238 58.9 41.1 18.2 10.4 19.9 20.4 19.0 12.2

2017 19 138 59.2 40.8 17.7 9.9 19.5 19.9 20.1 12.9

2018 19 152 58.6 41.4 16.9 9.2 18.2 21.5 20.4 13.7

2019 19 703 58.3 41.7 17.0 9.2 16.5 21.6 21.1 14.6

2020 19 947 58.1 41.9 16.7 8.4 14.6 22.8 21.9 15.6

2021 19 722 57.9 42.1 17.0 8.4 13.7 24.2 20.8 15.9

Spleen 2012 4142 61.4 38.6 32.9 16.3 15.0 15.1 12.9 7.8

2013 4509 61.8 38.2 30.8 14.9 15.9 16.5 13.1 8.7

2014 4272 61.8 38.2 29.9 13.0 17.3 17.0 13.8 9.1

2015 3568 60.4 39.6 29.7 11.4 17.3 16.6 14.1 10.8

2016 3171 57.3 42.7 31.9 11.7 17.7 15.7 12.5 10.5

2017 2864 58.7 41.3 31.6 11.0 18.1 16.0 13.3 10.0

2018 2544 56.6 43.4 32.6 9.9 15.6 16.9 13.9 11.1

2019 2413 55.2 44.8 31.3 10.5 16.8 15.8 13.1 12.5

2020 2096 54.4 45.6 32.8 11.4 12.6 16.7 14.1 12.4

2021 1833 55.9 44.1 32.0 9.8 13.4 17.5 14.7 12.7

Others 2012 28 779 55.4 44.6 31.1 11.7 11.7 13.8 13.7 18.0

2013 36 363 53.1 46.9 28.3 10.9 12.7 14.1 14.8 19.1

2014 39 854 53.7 46.3 28.1 10.1 13.1 14.5 14.4 19.8

2015 41 465 53.2 46.8 27.4 9.4 14.0 14.5 14.2 20.6

2016 43 523 54.0 46.0 27.5 9.2 14.6 13.5 14.0 21.2

2017 45 622 54.1 45.9 27.0 8.2 14.7 13.5 14.6 21.9

2018 46 587 54.1 45.9 26.8 8.2 14.0 14.4 14.7 21.9

2019 50 525 54.8 45.2 27.0 8.1 12.7 15.3 15.0 21.9

2020 50 048 54.5 45.5 27.2 7.9 11.9 16.0 14.9 22.1

2021 51 216 54.6 45.4 27.6 7.8 11.3 17.1 14.0 22.2

TA B L E  3  (Continued)
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TA B L E  5  Annual changes in surgeries of each organ by complication and mortality rates.

Organ Year
No. of 
surgeries

No. of postoperative 
complications (%)a

No. of postoperative 30-day 
mortalities (%)

No. of operative 
mortalities (%)b

Esophagus 2012 8819 1653 (18.7) 117 (1.3) 315 (3.6)

2013 8642 1593 (18.4) 121 (1.4) 327 (3.8)

2014 9021 1679 (18.6) 115 (1.3) 289 (3.2)

2015 8943 1709 (19.1) 103 (1.2) 304 (3.4)

2016 9212 1805 (19.6) 100 (1.1) 238 (2.6)

2017 9359 1938 (20.7) 108 (1.2) 208 (2.2)

2018 9286 2065 (22.2) 108 (1.2) 246 (2.6)

2019 9224 2035 (22.1) 119 (1.3) 246 (2.7)

2020 8713 1963 (22.5) 95 (1.1) 212 (2.4)

2021 8905 2011 (22.6) 84 (0.9) 183 (2.1)

Stomach and 
duodenum

2012 76 186 6447 (8.5) 1085 (1.4) 2381 (3.1)

2013 75 583 6380 (8.4) 1059 (1.4) 2269 (3.0)

2014 74 920 6328 (8.4) 1064 (1.4) 2174 (2.9)

2015 73 877 6418 (8.7) 1007 (1.4) 2110 (2.9)

2016 72 234 6413 (8.9) 1066 (1.5) 2016 (2.8)

2017 68 287 6455 (9.5) 1046 (1.5) 1863 (2.7)

2018 65 152 6228 (9.6) 1048 (1.6) 1833 (2.8)

2019 63 610 6159 (9.7) 1022 (1.6) 1826 (2.9)

2020 57 171 5849 (10.2) 977 (1.7) 1679 (2.9)

2021 56 759 5741 (10.1) 1047 (1.8) 1612 (2.8)

Small intestine and 
colon

2012 184 810 15 395 (8.3) 3564 (1.9) 6583 (3.6)

2013 198 677 16 709 (8.4) 3723 (1.9) 6803 (3.4)

2014 206 857 17 776 (8.6) 3822 (1.9) 6961 (3.4)

2015 214 453 18 372 (8.6) 4019 (1.9) 7092 (3.3)

2016 218 228 19 020 (8.7) 3933 (1.8) 6621 (3.0)

2017 235 359 21 854 (9.3) 4588 (1.9) 7118 (3.0)

2018 236 496 21 881 (9.3) 4452 (1.9) 7116 (3.0)

2019 239 612 22 061 (9.2) 4671 (1.9) 7298 (3.0)

2020 238 631 22 344 (9.4) 4791 (2.0) 7261 (3.0)

2021 240 448 21 581 (9.0) 4609 (1.9) 6730 (2.8)

Rectum and anus 2012 49 704 4488 (9.0) 462 (0.9) 802 (1.6)

2013 49 980 4684 (9.4) 517 (1.0) 858 (1.7)

2014 51 454 4711 (9.2) 449 (0.9) 792 (1.5)

2015 56 092 4986 (8.9) 519 (0.9) 824 (1.5)

2016 55 666 5194 (9.3) 503 (0.9) 766 (1.4)

2017 56 144 5600 (10.0) 556 (1.0) 829 (1.5)

2018 56 162 5622 (10.0) 522 (0.9) 803 (1.4)

2019 57 706 5573 (9.7) 563 (1.0) 839 (1.5)

2020 55 536 5383 (9.7) 555 (1.0) 797 (1.4)

2021 56 536 5250 (9.3) 577 (1.0) 798 (1.4)

(Continues)
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Organ Year
No. of 
surgeries

No. of postoperative 
complications (%)a

No. of postoperative 30-day 
mortalities (%)

No. of operative 
mortalities (%)b

Liver 2012 26 288 2454 (9.3) 310 (1.2) 605 (2.3)

2013 25 814 2549 (9.9) 275 (1.1) 575 (2.2)

2014 26 518 2466 (9.3) 246 (0.9) 481 (1.8)

2015 26 378 2537 (9.6) 234 (0.9) 451 (1.7)

2016 27 212 2543 (9.3) 222 (0.8) 382 (1.4)

2017 27 397 2724 (9.9) 214 (0.8) 364 (1.3)

2018 26 531 2737 (10.3) 189 (0.7) 372 (1.4)

2019 26 582 2624 (9.9) 201 (0.8) 334 (1.3)

2020 26 614 2804 (10.5) 338 (1.3) 475 (1.8)

2021 26 250 2573 (9.8) 271 (1.0) 390 (1.5)

Gall bladder 2012 122 513 4587 (3.7) 531 (0.4) 1082 (0.9)

2013 129 162 4982 (3.9) 546 (0.4) 1130 (0.9)

2014 131 182 5020 (3.8) 569 (0.4) 1097 (0.8)

2015 133 126 5231 (3.9) 541 (0.4) 1036 (0.8)

2016 137 360 5320 (3.9) 559 (0.4) 980 (0.7)

2017 138 267 5761 (4.2) 576 (0.4) 968 (0.7)

2018 139 844 5964 (4.3) 584 (0.4) 954 (0.7)

2019 140 214 5748 (4.1) 565 (0.4) 935 (0.7)

2020 134 332 5888 (4.4) 620 (0.5) 978 (0.7)

2021 136 111 5702 (4.2) 612 (0.4) 930 (0.7)

Pancreas 2012 15 550 2595 (16.7) 213 (1.4) 437 (2.8)

2013 16 380 2917 (17.8) 211 (1.3) 482 (2.9)

2014 17 313 2966 (17.1) 195 (1.1) 423 (2.4)

2015 17 407 3229 (18.6) 185 (1.1) 379 (2.2)

2016 18 238 3543 (19.4) 185 (1.0) 390 (2.1)

2017 19 138 4076 (21.3) 219 (1.1) 365 (1.9)

2018 19 152 4309 (22.5) 178 (0.9) 325 (1.7)

2019 19 703 4522 (23.0) 199 (1.0) 335 (1.7)

2020 19 947 4520 (22.7) 205 (1.0) 345 (1.7)

2021 19 722 4415 (22.4) 164 (0.8) 290 (1.5)

Spleen 2012 4142 528 (12.7) 84 (2.0) 138 (3.3)

2013 4509 575 (12.8) 79 (1.8) 139 (3.1)

2014 4272 549 (12.9) 88 (2.1) 137 (3.2)

2015 3568 543 (15.2) 88 (2.5) 144 (4.0)

2016 3171 449 (14.2) 76 (2.4) 117 (3.7)

2017 2864 434 (15.2) 65 (2.3) 89 (3.1)

2018 2544 418 (16.4) 69 (2.7) 104 (4.1)

2019 2413 380 (15.7) 71 (2.9) 97 (4.0)

2020 2096 313 (14.9) 63 (3.0) 87 (4.2)

2021 1833 270 (14.7) 49 (2.7) 69 (3.8)

TA B L E  5  (Continued)
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Between 2013 and 2022, 98 research projects in the field of 
gastroenterological surgery that use big data from the NCD were 
approved and reported on a rolling basis in scholarly papers. Among 
them, 12 papers were published in 2022, covering topics such as 
high-complexity esophageal40–42 and pancreatic43,44 cancer sur-
gery, coronavirus disease 2019-related issues,45,46 and surgeon's 

sex-related aspects,47,48 which indicates a heightened interest in 
these areas.

Given that this is the first large-scale study on the surgeon's 
sex in the field of gastroenterological surgery, an overview is pro-
vided here. One of the two studies compared the surgical expe-
rience available to surgeons of different sexes, while the other 

Organ Year
No. of 
surgeries

No. of postoperative 
complications (%)a

No. of postoperative 30-day 
mortalities (%)

No. of operative 
mortalities (%)b

Others 2012 28 779 4388 (15.2) 1399 (4.9) 2293 (8.0)

2013 36 363 4712 (13.0) 1401 (3.9) 2346 (6.5)

2014 39 854 5176 (13.0) 1521 (3.8) 2489 (6.2)

2015 41 465 5380 (13.0) 1541 (3.7) 2545 (6.1)

2016 43 523 5975 (13.7) 1760 (4.0) 2684 (6.2)

2017 45 622 6539 (14.3) 1909 (4.2) 2699 (5.9)

2018 46 587 6645 (14.3) 1865 (4.0) 2710 (5.8)

2019 50 525 7750 (15.3) 2221 (4.4) 3220 (6.4)

2020 50 048 7838 (15.7) 2267 (4.5) 3284 (6.6)

2021 51 216 7697 (15.0) 2293 (4.5) 3173 (6.2)

aComplications were defined by Clavien–Dindo grade IIIa–V.
bOperative mortality was a rate that combined 30-day mortality and hospitalization death in 31–90 days after surgery.

TA B L E  5  (Continued)

F I G U R E  2  Annual changes in the rate of endoscopic surgery in the eight major surgical procedures. † including pylorus-preserving 
gastrectomy and segmental gastrectomy, ‡ including proximal gastrectomy, § segmentectomy or more; excluding lateral segmentectomy.
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compared surgical outcomes based on the sex of gastroentero-
logical surgeons. The first study found that female surgeons had 
less surgical experience than male surgeons in Japan, and this gap 
tended to widen with an increase in years of experience, especially 
for medium- and high-difficulty procedures.47 The second study 
found that female gastrointestinal surgeons were more frequently 
responsible for patients with comorbid conditions, although they 
performed fewer surgeries than their male counterparts. Despite 
these disadvantages, no significant differences were observed in 
the risk of surgical mortality between male and female surgeons.48 
Both studies yield important conclusions that suggest addressing 
these gender gaps could further advance the field of gastroenter-
ological surgery.

In summary, we presented the short-term outcomes of 2021 and 
the surgical trends of the decade based on the NCD, along with the 
latest research findings. It is evident that the NCD will continue to 
be a critical cornerstone for the future development of gastroenter-
ological surgery.
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