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Abstract
Background and Aim: In Japan, the actual number of stoma constructions and stoma 
closures is not known. The aim of this study was to conduct a survey to determine the 
number of gastrointestinal stoma constructions and closures in Japan.
Methods: Enrolled participants comprised patients undergoing selected gastrointes-
tinal surgeries who were recorded in the National Clinical Database. This database 
uses the “Common Items for Gastrointestinal Surgeons.” These procedures were for-
mulated by the Japanese Society of Gastroenterological Surgery during 2013– 2018.
Results: According to the National Clinical Database, a total of 154,323 gastrointes-
tinal stomas were constructed between January 1, 2013 and December 31, 2018. By 
procedure, there were 78,723 cases of stoma construction, 39,653 of abdominoper-
ineal resection, 2470 total pelvic exenteration procedures, and 33,572 Hartmann's 
procedures. The ratio of stoma closures to stoma constructions increased annually 
in patients under 70 y of age but not in older patients. Approximately 35% of total 
colectomies, 60% of proctocolectomies, and 20% of low anterior resections were 
accompanied by stoma construction. The number of patients with rectal cancer who 
underwent colostomy increased gradually during the study period and the number 
who underwent stoma construction increased among older patients.
Conclusion: The number of cases of gastrointestinal stoma construction has in-
creased gradually in Japan, and the proportion of older patients is increasing each 
year. The purposes and surgical techniques for stoma construction are diverse and 
are expected to increase in Japan, a super- aged society.
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1  | INTRODUC TION

Ostomates need to learn new skills after surgery and overcome 
many challenges so as to return to a normal social life, because def-
ecation management after the construction of a gastrointestinal 
stoma requires special skills.1- 3 In Japan, it is estimated that there are 
currently approximately 210,000 people who have received physical 
disability certificates, which can be applied for after the installation 
of a permanent stoma.4 However, the number of temporary stomas 
and the number of stoma closures cannot be ascertained in the same 
way, and there are no data available to clearly ascertain the number 
of new gastrointestinal stomas and the number of people who have 
them. Additionally, patient background information, such as basic 
information and surgical information, has not been collected. Thus, 
it is difficult to grasp the actual situation regarding the number of 
constructed stomas and stoma closures, together with the patient 
backgrounds, according to the current official statistics. It is there-
fore unclear how many ostomates actually exist in Japan at present 
and the background under which their stoma was constructed. To 
plan specific support measures for ostomates in Japan, which is a 
super- aged society unparalleled in the world in terms of its medical 
care technology and social security system,5 it is necessary to under-
stand the trends in the construction and closure of gastrointestinal 
stomas and the current status of the background of gastrointestinal 
stoma construction.

The National Clinical Database (NCD) of Japan, which began reg-
istering data in 2011, is a large nationwide database covering more 
than 95% of the surgeries performed by general surgeons in Japan. At 
the end of January in 2021, 5404 facilities have enrolled in the NCD 
and approximately 1,500,000 cases are registered every year.6,7 In a 
validation study using 2016 data conducted by the gastroenterolog-
ical section of the NCD, the Japanese Society of Gastroenterological 
Surgery (JSGS), patient demographics, surgical outcomes, and pro-
cesses were proven to be highly institutionalized.8,9 Therefore, by 
extracting cases of gastrointestinal stoma construction and closure 
from the NCD database, the number of gastrointestinal stomas con-
structed and their co- procedures, the percentage of stomas con-
structed among them, and the patient background including age 
group and preoperative information, can be used to confirm the ac-
tual situation of gastrointestinal stoma construction in Japan. At the 
same time, the number of gastrointestinal stoma closures can serve 
as a valuable dataset to predict the number of people with tempo-
rary stomas. In the present study, we conducted a survey regarding 
the number of gastrointestinal stoma constructions and closures in 
Japan.

2  |  PARTICIPANTS AND METHODS

The enrolled participants were patients who underwent se-
lected gastrointestinal surgical procedures and who had surgical 
data recorded in the NCD. The NCD uses the “Common Items for 
Gastrointestinal Surgeons” as defined in the “Training Curriculum for 

Board Certified Surgeons in Gastroenterology.” These procedures 
were formulated by the JSGS. The study period covered 2013– 2018, 
and the data were extracted according to the conditions related to 
the construction of gastrointestinal stoma.

2.1 | Surgical procedure

The total number of cases of gastrointestinal stoma was classified 
into four categories: abdominoperineal resection (APR), total pelvic 
exenteration (TPE), Hartmann's procedure, and stoma construc-
tion. Stoma construction includes enterostomy and colostomy. To 
exclude “colostomy” as a route for nutritional injection, cases of 
concurrent gastric and esophageal surgery were excluded. The total 
number of stomas was defined as the total number of stomas in the 
four categories.

For enterostomy and colostomy, those associated with esopha-
geal and gastric surgeries were excluded. In cases of total colectomy, 
proctocolectomy and ileoanal anastomosis, and low anterior resec-
tion (LAR), patients without a record of a concomitant procedure 
were counted separately from stoma nonconstruction. Stoma closure 
included enterostoma closure, colostoma closure, and stoma closure.

2.2 | Statistical analysis

Descriptive statistics were conducted for the number of procedures 
performed, by sex and age group, during 2013– 2018 for stoma con-
struction (except for APR, TPE, and Hartmann's procedure), APR, 
TPE, and Hartmann's procedure. The total number of cases of stoma 
construction and stoma closure was also analyzed by sex and age 
group over time. Additionally, the number of patients with and with-
out stoma construction, patients' sex, and patients' age group were 
counted for the three techniques of total colectomy, proctocolec-
tomy and ileoanal anastomosis, and LAR, and changes over time 
were examined. In malignant neoplasms of the rectum (International 
Classification of Diseases, Tenth Revision code: C20), the following 
characteristics were compared: age at surgery, sex, year of surgery, 
preoperative chemotherapy within 30 d, preoperative chemother-
apy within 90 d, preoperative radiotherapy within 90 d before sur-
gery, American Society of Anesthesiologists physical status (ASA- PS) 
classification at surgery, Union for International Cancer Control 
tumor– node– metastasis (UICC TNM) classification, emergency sur-
gery, endoscopic surgery, and characteristics of cancer remnants 
in the five procedures (LAR with or without diverting stoma, APR, 
Hartmann's procedure, stoma construction). Additionally, malignant 
neoplasm and benign tumors were divided into two groups: LAR 
with or without stoma, age at surgery, sex, year of surgery, pres-
ence of diabetes (diet therapy only, oral agents, insulin treatment, no 
treatment), preoperative presence of dyspnea within 30 d, preoper-
ative ADL within 30 d, chronic obstructive pulmonary disease, pre-
operative presence of dialysis within 14 d, immediately preoperative 
highly advanced cancer with multiple metastases, long- term steroid 
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treatment, ASA- PS at surgery, classification at the time of surgery, 
emergency surgery, presence of endoscopic surgery, preoperative 
chemotherapy within 30 d and within 90 d, and preoperative radio-
therapy within 90 d. For malignant neoplasm, UICC TNM classifica-
tion and stage were also used as comparison items. All descriptive 
statistics were performed using IBM SPSS v. 26 (IBM, Armonk NY).

3  | RESULTS

3.1 | Annual changes in stoma construction 
surgeries by sex and age group

A total of 154,323 gastrointestinal stomas were surgically con-
structed and reported in the NCD between January 1, 2013 and 
December 31, 2018. By procedure, there were 78,723 stoma con-
structions (except for APR, TPE, and Hartmann's procedure), 39,653 
APRs, 2470 TPEs, and 33,572 Hartmann's procedures.

During the study period, the number of gastrointestinal stoma 
construction cases per year increased gradually in both men and 
women, and the proportion of older patients increased every year. 
In a comparison of male and female patients, there were 93,271 men 
and 61,052 women. In patients aged 85 y and older, the number 
of women was 10,994 and there were 7769 males. The number of 
stoma construction procedures (except for APR, TPE, Hartmann's 
procedure) increased among men but remained about the same for 
women during each year of the study period. The number of APRs 
performed was about the same each year in both women and men, 
and the number of Hartmann's procedures increased in both sexes. 
The number of gastrointestinal stoma constructions has increased 
gradually in Japan, and the proportion of older patients requiring this 
procedure increased each year (Table 1, Figure 1).

3.2 | Annual changes in stoma construction and 
closure by sex and age group

In total, there were 77,910 cases of stoma closure during the study 
period, with 26,804 cases among women and 51,106 among men. In 
a comparison by sex, as with colostomy, there were more men than 
women under 85 y of age and more women than men over 85 y of 
age. The ratio of stoma closure to stoma construction by age group in 
each year increased among patients aged 79 y or younger. The ratio 
of stoma closure to stoma construction in those aged under 60 y 
increased each year, from 0.64 for women and 0.77 for men in 2013 
to 0.80 for women and 1.00 for men in 2018 (Figure 2, Table S1).

3.3 | Number of stoma and nonstoma constructions, 
according to surgical technique, by sex and age group

The number of total colectomies was 7788 (in 3182 women and 
4606 men). Among them, 5090 cases (2073 women, 65.14%; 3017 

men, 65.50%) were nonstoma construction and 2698 cases (1109 
women, 1589 men) were stoma construction. Surgery with non-
stoma construction in both sexes was performed in ~55% of patients 
under 60 y of age and 70%– 75% in those over 70 y of age.

The total number of patients with proctocolectomy and ileoanal 
anastomosis was 2470 (924 women and 1546 men). Among them, 
1018 cases (380 women and 638 men, 41.13% and 41.27%, respec-
tively) were nonstoma construction and 1452 cases (544 women and 
908 men) were stoma construction. As with total colectomy, surgery 
with nonstoma construction in both sexes was performed in ~40% 
of patients under 60 y of age and in 30%– 50% of patients over 60 y 
of age. Although there was no difference between men and women, 
there were 1875 patients under the age of 60 y, accounting for 76% 
of the total.

The total number of LARs was 98 971 (34,555 women and 
64,416 men).

Although there was no difference by sex, 23,001 patients were 
under the age of 60 y, accounting for 76% of the total. Among them, 
78,276 cases (women: 28 499 [82.47%], men: 49 777 [77.27%]) were 
nonstoma construction and 20,695 cases (6056 women, 14,639 
men) were stoma construction. In a comparison by sex, the percent-
age of nonstoma construction was 82.47% in women and 77.27% in 
men (Figure 3, Table S2).

3.4 | Patient characteristics with stoma and  nonstoma 
construction according to surgical procedures for 
rectal cancer

Table 2 shows the characteristics of LAR with stoma construction, 
LAR without stoma construction (nonstoma construction), APR, 
Hartmann's procedure, and stoma construction without intestinal 
resection. In total, 21,122 patients had stoma construction and 
64,572 had nonstoma construction in LAR. There was no signifi-
cant difference in the characteristics of patients with and without 
stomas. The ratio of diverting stoma in LAR to LAR without stoma 
construction increased each year (Figure 4).

The rate of stage T4b was 2.65% for LAR without diverting 
stoma and 3.86% for diverting stoma. The APR rate was 9.07%, 
Hartmann's technique 12.9%, and stoma construction without 
bowel resection 36.79%. Hartmann's procedure was characterized 
by a higher percentage of ASA- PS 4 and 5 (5.9%) compared with 
other procedures, with fewer than 1% for LAR and 1.41% for APR 
(Table 2).

3.5 | Patient characteristics with malignant and 
benign tumors in LAR

The characteristics of each malignant neoplasm and benign tumor in 
LAR are shown in Table 3. There were 93,546 cases of malignant ne-
oplasm, 39 cases of benign tumors, and 5386 cases were unknown. 
Among malignant neoplasm surgeries, 14.24% of patients in the 
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stoma group and 5.34% in the nonstoma group received preopera-
tive chemotherapy 30 d before surgery. The percentage of patients 
who received preoperative chemotherapy 90 d prior to surgery was 
3.58% in the stoma group and 1.89% in the nonstoma group. The 
preoperative radiation therapy rate was 8.46% in the stoma group 
and 1.78% in the nonstoma group. Nonlaparoscopic surgery was 
performed in 33.69% of the stoma group and 45.94% of the non-
stoma group. There were no differences in the other patient char-
acteristics (Table 3).

4  | DISCUSSION

In this study we found that the number of cases of stoma con-
struction in Japan has been increasing slowly, and the number 
of these patients in their 70s and older has been increasing each 
year. This finding may be due to the fact that some older patients 
chose to have a stoma construction procedure because of the 
safety of perioperative management and defecation care10 or 
because they have difficulty with stoma closure owing to poor 
surgical tolerance. This may be true for stoma closure because 
the ratio of stoma closure to construction has increased in pa-
tients under 84 y of age but not in patients over 85 y of age. 
The high ratio of stoma closure to stoma construction in patients 
under 59 y of age can also be explained by the fact that surgery 
for inflammatory bowel disease is often combined with tempo-
rary stoma construction,11 resulting in a high incidence among 
younger patients.12

The total number of stoma construction cases was 24,810 in 
2013, 25,066 in 2014, 25,864 in 2015, 26,139 in 2016, 26,416 in 
2017, and 26,028 in 2018. However, the number of applications 
for physical disability certificates owing to rectal/bladder dys-
function with a registered permanent stoma is ~30,000 each year 
in Japan.7 Even though the results of this study reflect the sum of 
temporary and permanent stomas, the total was lower than the 
number of registrations for physically disability. When we looked 
at the presence or absence of stoma construction for the three 
techniques in total colectomy, proctocolectomy, and LAR, the 
rate of stoma construction was highest for low anterior resec-
tion, and stoma construction was performed in ~82% of all cases. 
Because all of these surgeries are combined with anastomosis of 
the intestine with preservation of the anus, we considered that 
this type of stoma construction is positioned as a diverting stoma. 
In the 1990s and 2000s, it was reported that temporary stoma 
placement significantly prevented suture failure in low anterior 
resection.13- 18 Later, in the 2010s, the impact of temporary stoma 
construction on rates of complication other than suture failure 
was also examined.14 Insurance coverage for stents beginning in 
2012 has enabled preoperative decompression for colorectal can-
cer obstruction, decreased the rate of stoma construction before 
cancer chemotherapy, 19 and has reportedly prevented suture fail-
ure in transanal anal drains.20,21 Whereas the indications for di-
verting stoma placement are diminishing, there are also reports of Pr
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F I G U R E  1   Annual changes of surgeries with stoma construction by sex and age group

F I G U R E  2   Annual changes of stoma construction and closure by sex and age group
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risks associated with the use of transanal drains.18, 22 Additionally, 
developments such as intraoperative flexible sigmoidoscopy have 
influenced the widespread use of intraoperative suture confir-
mation and restorative interventions,23 and the indications for 
diverting stoma construction to prevent suture failure and subse-
quent recurrence in these anus- preserving surgeries are unclear 
among different institutions and surgeons.24 Furthermore, these 
complications and risks are different in robot- assisted surgery.25,26 
Robot- assisted surgery has also been reported to have a higher 
rate of stoma construction than non- robot- assisted surgery.25 
In Japan, robotic- assisted surgery in the lower rectum has been 
covered by the national health insurance since 2018. Therefore, 
future studies should consider robotic- assisted surgery and other 
types of surgery. Thus, it is expected that the indications for di-
verting stoma will be transformed with the evolution of surgical 
instruments, equipment, and techniques.

In rectal cancer, APR, Hartmann's procedure, and stoma con-
struction are characterized by stage progression, as compared with 
low anterior resection. In particular, Hartmann's procedure has a clo-
sure rate of 46%27 owing to bowel perforation or malignant obstruc-
tion as an emergency surgery, suggesting a background of a poor 
general condition.

Although there are reports that the presence or absence of 
concomitant stoma construction in LAR is related to age, low al-
bumin, tumor size, distance from the anus, and rectal pressure,26 

the results of the present study showed that the prevalence of 
preoperative chemotherapy and radiation therapy is a decision- 
making factor for stoma construction specific to malignant 
disease.

Surgery for rectal cancer, a typical disease for which a gastroin-
testinal stoma is placed, can range from APR to LAR to preserve the 
anus and can require the placement of a permanent stoma, a tempo-
rary stoma, or no stoma.13

In particular, the rate of stoma construction following curative 
surgery for rectal cancer is decreasing owing to advances in anus- 
preserving surgical equipment and techniques.28 However, the 
number of stomas is expected to increase in the future, given the 
increase in the number of patients with rectal cancer and surger-
ies.6, The modest increase in the number of stomas constructed 
over the 5- year study period may reflect these factors. However, 
treatment methods progress and change each year. For example, 
the number of stoma constructions is expected to decrease owing 
to progress in cancer treatment and the expansion of indications 
for treatment of gastrointestinal obstruction such as gastrointesti-
nal stenting.30- 32 Stoma construction as a treatment strategy prior 
to neoadjuvant chemotherapy for advanced colorectal cancer, pal-
liative stoma,33 and stoma construction as a countermeasure for 
complications of other diseases and treatments are also increas-
ing,34 because the period to resection surgery can be longer than 
that for stenting.35 Additionally, stoma construction surgeries are 

F I G U R E  3   Number of stoma construction and no- construction according to the three colorectum operative procedures by sex and age 
group
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TA B L E  2   Patient characteristics for stoma and nonstoma construction according to surgical procedures for rectal cancer (ICD- 10 code 
C20, malignant neoplasms of the rectum)

Low anterior resection

Abdominoperineal 
resection

Hartmann's 
procedure

Without diverting
stoma

With diverting
stoma

Stoma
construction
without intestinal
resection

n = 64 572 n = 21 122 n = 1412 n = 977 n = 106

Age (y), median (IQR) 68 (61– 75) 67 (60– 74) 70 (63– 77) 74 (66– 81) 68 (61– 75)

Sex

Female, n (%) 22 811 (35.33) 6068 (28.73) 405 (28.68) 339 (34.70) 41 (38.68)

Male, n (%) 41 761 (64.67) 15 054 (71.27) 1007 (71.32) 638 (65.30) 65 (61.32)

Year

2013, n (%) 10 030 (15.53) 2144 (10.15) 229 (16.22) 128 (13.10) 14 (13.21)

2014, n (%) 9748 (15.1) 2692 (12.75) 219 (15.51) 143 (14.64) 21 (19.81)

2015, n (%) 9707 (15.03) 3067 (14.52) 269 (19.05) 171 (17.50) 15 (14.15)

2016, n (%) 12 213 (18.91) 4122 (19.52) 232 (16.43) 170 (17.40) 18 (16.98)

2017, n (%) 11 552 (17.89) 4409 (20.87) 235 (16.64) 176 (18.01) 21 (19.81)

2018, n (%) 11 322 (17.53) 4688 (22.19) 228 (16.15) 189 (19.34) 17 (16.04)

Preoperative chemotherapy- 30

Available, n (%) 1281 (1.98) 806 (3.82) 59 (4.18) 31 (3.17) 4 (3.77)

Not available, n (%) 63 291 (98.02) 20 316 (96.18) 1353 (95.82) 946 (96.83) 102 (96.23)

Preoperative chemotherapy- 90

Available, n (%) 3653 (5.66) 3330 (15.77) 208 (14.73) 62 (6.35) 7 (6.60)

Not available, n (%) 60 919 (94.34) 17 792 (84.23) 1204 (85.27) 915 (93.65) 99 (93.4)

Radiation therapy- 90

Available, n (%) 1292 (2.00) 1950 (9.23) 109 (7.72) 17 (1.74) 3 (2.83)

Not available, n (%) 63 280 (98.00) 19 172 (90.77) 1303 (92.28) 960 (98.26) 103 (97.17)

ASA- PS

ASA- PS1, n (%) 19 111 (29.6) 4935 (23.36) 331 (23.44) 86 (8.80) 23 (21.70)

ASA- PS2, n (%) 39 261 (60.8) 13 946 (66.03) 889 (62.96) 517 (52.92) 55 (51.89)

ASA- PS3, n (%) 6067 (9.40) 2175 (10.3) 172 (12.18) 316 (32.34) 25 (23.58)

ASA- PS4, n (%) 108 (0.17) 50 (0.24) 18 (1.27) 40 (4.09) 1 (0.94)

ASA- PS5, n (%) 25 (0.04) 16 (0.08) 2 (0.14) 18 (1.84) 2 (1.89)

Tumor stage

T0 or Tis orT1, n (%) 10 420 (16.14) 3417 (16.18) 71 (5.03) 25 (2.56) 1 (0.94)

T2, n (%) 11 867 (18.38) 4299 (20.35) 239 (16.93) 62 (6.35) 4 (3.77)

T3, (%) 32 488 (50.31) 10 424 (49.35) 816 (57.79) 495 (50.67) 20 (18.87)

T4a, n (%) 7910 (12.25) 2078 (9.84) 146 (10.34) 254 (26.00) 19 (17.92)

T4b, n (%) 1713 (2.65) 816 (3.86) 128 (9.07) 126 (12.9) 39 (36.79)

TX, n (%) 174 (0.27) 88 (0.42) 12 (0.85) 15 (1.54) 23 (21.70)

Node stage

N0, n (%) 36 826 (57.03) 12 216 (57.84) 677 (47.95) 394 (40.33) 12 (11.32)

N1a or N1b or N1c, 
n (%)

18 069 (27.98) 5444 (25.77) 412 (29.18) 305 (31.22) 18 (16.98)

N2a or N2b, n (%) 9427 (14.6) 3348 (15.85) 305 (21.6) 207 (21.19) 30 (28.30)

NX, n (%) 250 (0.39) 114 (0.54) 18 (1.27) 71 (7.27) 46 (43.40)

(Continues)
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also performed for benign diseases, such as emergency surgery 
for colonic perforation.36,37 Thus, it is necessary to consider that 
the purpose and indications for stoma construction will change 
and to look at the future trends. In Japan, where the proportion 
of older people is the highest in the world, the low ratio of stoma 
closure in the oldest patients in this study and the indications for 
stoma construction in older people (8) suggest that the number of 

gastrointestinal ostomates, especially in super- aged populations, 
will continue to increase in the future.

4.1 | Limitations

In this survey, the background for the construction of a gastrointes-
tinal stoma could not be clarified because it was not linked to the 
name of the disease in the data source used. Additionally, multiple 
terms are used to refer to surgical procedures used to create a gas-
trointestinal stoma, such as “colostomy,” which includes enterocu-
taneous fistula for the purpose of creating an excretion route and 
enterocutaneous fistula for a route of nutrition injection. Because 
the purpose of this survey was to determine the route of excretion, 
we excluded those procedures that were performed in conjunction 
with esophageal surgery so as to exclude those performed for nutri-
tional infusion.

5  | CONCLUSION

The number of gastrointestinal stomas registered in the NCD during 
the study period was approximately 25,000 per year, with a moder-
ate increase during 2013– 2018. The number of stoma closures was 

Low anterior resection

Abdominoperineal 
resection

Hartmann's 
procedure

Without diverting
stoma

With diverting
stoma

Stoma
construction
without intestinal
resection

n = 64 572 n = 21 122 n = 1412 n = 977 n = 106

Metastasis stage

M0, n (%) 59 060 (91.46) 19 148 (90.65) 1105 (78.26) 698 (71.44) 52 (49.06)

M1, n (%) 5512 (8.54) 1974 (9.35) 307 (21.74) 279 (28.56) 54 (50.94)

Type of surgery

Elective surgery, n (%) 64 147 (99.34) 20 799 (98.47) 1345 (95.25) 610 (62.44) 84 (79.25)

Emergency surgery, 
n (%)

425 (0.66) 323 (1.53) 67 (4.75) 367 (37.56) 22 (20.75)

Approach

Nonendoscopic 
surgery, n (%)

29 695 (45.99) 7355 (34.82) 834 (59.07) 756 (77.38) 89 (83.96)

Endoscopic surgery, 
n (%)

34 877 (54.01) 13 767 (65.18) 578 (40.93) 221 (22.62) 17 (16.04)

Resection margin

R0, n (%) 60 458 (93.63) 19 745 (93.48) 1250 (88.53) 701 (71.75) 17 (16.04)

R1, n (%) 862 (1.33) 368 (1.74) 65 (4.60) 57 (5.83) 1 (0.94)

R2, n (%) 2846 (4.41) 855 (4.05) 80 (5.67) 178 (18.22) 75 (70.75)

RX, n (%) 406 (0.63) 154 (0.73) 17 (1.20) 41 (4.20) 13 (12.26)

Abbreviations: ASA- PS, American Society of Anesthesiologists physical status; ICD- 10, International Classification of Diseases, Tenth Revision; IQR, 
interquartile range; Preoperative chemotherapy- 30, preoperative chemotherapy within 30 d before cancer surgery; Preoperative chemotherapy- 90, 
preoperative chemotherapy within 90 d before cancer surgery; Radiation therapy- 90, radiation therapy within 90 d before cancer surgery.

TA B L E  2   (Continued)

F I G U R E  4   Number of low anterior resection with/without 
diverting stoma
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TA B L E  3   Patient characteristics regarding malignant and benign tumors in low anterior resection

Low anterior resection Low anterior resection

Malignant neoplasm Benign tumor

stoma construction nonstoma construction stoma construction
nonstoma 
construction

n = 19 181 n = 74 365 n = 13 n = 26

Age (y), mean (SD) 66.18 (11.11) 67.41 (11.33) 62.31 (13.33) 65.81 (10.22)

Sex

Female, n (%) 5440 (28.36) 26 377 (35.47) 4 (30.77) 11 (42.31)

Male, n (%) 13 741 (71.64) 47 988 (64.53) 9 (69.23) 15 (57.69)

Year

2013, n (%) 1906 (9.94) 11 491 (15.45) 0 (0) 5 (19.23)

2014, n (%) 2366 (12.34) 11 215 (15.08) 3 (23.08) 3 (11.54)

2015, n (%) 2741 (14.29) 11 143 (14.98) 1 (7.69) 3 (11.54)

2016, n (%) 3745 (19.52) 14 098 (18.96) 5 (38.46) 4 (15.38)

2017, n (%) 4109 (21.42) 13 379 (17.99) 3 (23.08) 7 (26.92)

2018, n (%) 4314 (22.49) 13 039 (17.53) 1 (7.69) 4 (15.38)

Diabetes mellitus

Insulin therapies, n (%) 15 531 (80.97) 60 875 (81.86) 12 (92.31) 21 (80.77)

No treatment, n (%) 308 (1.61) 1468 (1.97) 0 (0) 0 (0)

Diet therapy, n (%) 2299 (11.99) 8559 (11.51) 1 (7.69) 5 (19.23)

Oral agents, n (%) 735 (3.83) 2362 (3.18) 0 (0) 0 (0)

Dyspnea 308 (1.61) 1101 (1.48) 0 (0) 0 (0)

Not available, n (%) 18 968 (98.89) 73 515 (98.86) 12 (92.31) 26 (100)

During moderate exertion, n (%) 180 (0.94) 763 (1.03) 1 (7.69) 0 (0)

At rest, n (%) 33 (0.17) 87 (0.12) 0 (0) 0 (0)

ADL- 30

Independent, n (%) 18 592 (96.93) 71 754 (96.49) 13 (100) 26 (100)

Partial assistance 479 (2.5) 2247 (3.02) 0 (0) 0 (0)

Total assistance 110 (0.57) 364 (0.49) 0 (0) 0 (0)

ADL- surgery

Independent, n (%) 18 512 (96.51) 71 500 (96.15) 12 (92.31) 26 (100)

Partial assistance 535 (2.79) 2454 (3.3) 1 (7.69) 0 (0)

Total assistance 134 (0.7) 411 (0.55) 0 (0) 0 (0)

COPD

Not available, n (%) 18 318 (95.5) 71 922 (96.71) 12 (92.31) 25 (96.15)

Available, n (%) 863 (4.5) 2443 (3.29) 1 (7.69) 1 (3.85)

Dialysis- 14

Not available, n (%) 19 076 (99.45) 73 999 (99.51) 13 (100) 25 (96.15)

Available, n (%) 105 (0.55) 366 (0.49) 0 (0) 1 (3.85)

Multiple metastases

Not available, n (%) 18 779 (97.9) 72 298 (97.22) 13 (100) 26 (100)

Available, n (%) 402 (2.1) 2067 (2.78) 0 (0) 0 (0)

Steroid therapy

Not available, n (%) 18 987 (98.99) 73 841 (99.3) 12 (92.31) 24 (92.31)

Discontinuation 30 d before surgery, 
n (%)

24 (0.13) 80 (0.11) 0 (0) 1 (3.85)

(Continues)
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Low anterior resection Low anterior resection

Malignant neoplasm Benign tumor

stoma construction nonstoma construction stoma construction
nonstoma 
construction

n = 19 181 n = 74 365 n = 13 n = 26

Available, n (%) 170 (0.89) 444 (0.6) 1 (7.69) 1 (3.85)

ASA- PS ASA- PS

ASA- PS1, n (%) 4534 (23.64) 21 691 (29.17) 8 (61.54) 6 (23.08)

ASA- PS2, n (%) 12 596 (65.67) 45 401 (61.05) 3 (23.08) 18 (69.23)

ASA- PS3, n (%) 1988 (10.36) 7106 (9.56) 2 (15.38) 2 (7.69)

ASA- PS4, n (%) 49 (0.26) 137 (0.18) 0 (0) 0 (0)

ASA- PS5, n (%) 14 (0.07) 30 (0.04) 0 (0) 0 (0)

Type of surgery

Elective surgery, n (%) 18 893 (98.5) 73 824 (99.27) 12 (92.31) 26 (100)

Emergency surgery, n (%) 288 (1.5) 541 (0.73) 1 (7.69) 0 (0)

Approach

Nonendoscopic surgery, n (%) 6462 (33.69) 34 161 (45.94) 5 (38.46) 10 (38.46)

Endoscopic surgery, n (%) 12 719 (66.31) 40 204 (54.06) 8 (61.54) 16 (61.54)

Preoperative chemotherapy- 30

Available, n (%) 2732 (14.24) 3968 (5.34) 0 (0) 2 (7.69)

Not available, n (%) 16 449 (85.76) 70 397 (94.66) 13 (100) 24 (92.31)

Preoperative chemotherapy- 90

Available, n (%) 686 (3.58) 1408 (1.89) 0 (0) 0 (0)

Not available, n (%) 18 495 (96.42) 72 957 (98.11) 13 (100) 26 (100)

Radiation therapy- 90

Available, n (%) 1623 (8.46) 1324 (1.78) 0 (0) 0 (0)

Not available, n (%) 17 558 (91.54) 73 041 (98.22) 13 (100) 26 (100)

Tumor stage

T stage, T0, n (%) 127 (0.66) 303 (0.41)

Tis, n (%) 259 (1.35) 1202 (1.62)

T1, n (%) 2856 (14.92) 10 064 (13.54)

T2, n (%) 3974 (20.77) 13 123 (17.66)

T3, n (%) 9300 (48.6) 37 373 (50.3)

T4a, n (%) 1908 (9.97) 9685 (13.03)

T4b, n (%) 632 (3.3) 2321 (3.12)

TX, n (%) 80 (0.42) 231 (0.31)

Node stage

N stage, N0, n (%) 11 247 (58.77) 42 080 (56.63)

N1a, n (%) 2594 (13.56) 11 557 (15.55)

N1b, n (%) 2179 (11.39) 9179 (12.35)

N1c, n (%) 81 (0.42) 298 (0.4)

N2a, n (%) 1767 (9.23) 6860 (9.23)

N2b, n (%) 1185 (6.19) 3984 (5.36)

NX, n (%) 83 (0.43) 344 (0.46)

TA B L E  3   (Continued)

(Continues)
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10,000– 14,400 per year. The number of stoma closures has also in-
creased. The ratio of concomitant stoma construction surgery was 
higher in older people, and the ratio of stoma closure was higher 
in younger patients. The purposes and surgical techniques of stoma 
construction are diverse and are expected to increase in Japan, 
which is a super- aged society.
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