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Background/Aims: The aim of this study was to analyze the chronological changes in postoperative complications in surgi-
cal ulcerative colitis patients over the past decade in China and to investigate the potential parameters that contributed to the
changes. Methods: Ulcerative colitis patients who underwent surgery during 2008-2017 were retrospectively enrolled from
13 hospitals in China. Postoperative complications were compared among different operation years. Risk factors for complica-
tions were identified by logistic regression analysis. Results: A total of 446 surgical ulcerative colitis patients were analyzed.
Fewer short-term complications (24.8% vs. 41.0%, P=0.001) and more laparoscopic surgeries (66.4% vs. 25.0%, P<0.001) were
found among patients who received surgery during 2014-2017 than 2008-2013. Logistic regression suggested that indepen-
dent protective factors against short-term complications were a higher preoperative body mass index (odds ratio [OR], 0.870;
95% confidence interval [CI], 0.785-0.964; P=0.008), laparoscopic surgery (OR, 0.391; 95% CI, 0.217-0.705; P=0.002) and elec-
tive surgery (OR, 0.213; 95% CI, 0.067-0.675; P=0.009). The chronological decrease in short-term complications was associ-
ated with an increase in laparoscopic surgery. Conclusions: Our data revealed a downward trend of short-term postoperative
complications among surgical ulcerative colitis patients in China during the past decade, which may be due to the promotion
of minimally invasive techniques among Chinese surgeons. (Intest Res 2023;21:235-243)
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ticoids and biological agents, has led to higher rate of disease
remission” and lower rate of colectomy in recent years, 8% to
24% of UC patients still need surgical management.”

Restorative total proctocolectomy with ileal pouch anal anas-
tomosis (IPAA) is a theoretically curative and sphincter-pre-
serving procedure that was first reported in 1978 by Parks and
Nicholls,” and this procedure has been internationally accept-
ed as the gold standard for most surgical UC patients at pres-
ent. The first reported total proctocolectomy plus IPAA for UC
patients in China was in 1999,° and several studies have ex-
plored the clinical parameters impacting postoperative com-
plications.”

As biologic agents have emerged for treating UC patients,
some studies revealed that the emergent colectomy rate and
postoperative complications in acute severe UC have decre-
ased,"”"" although some other studies held opposite opinion.""
However, the reasons for the improved outcomes of UC sur-
gery in the new era remain unclear. In addition, minimally in-
vasive surgeries and individual IPAA stage procedures have
been applied to improve surgical outcomes of UC patients."*"
However, surgeons still have concerns about whether IPAA
surgery would increase postoperative complications, and whe-
ther the introduction of surgical techniques such as laparosco-
pic surgery and 3-stage IPAA procedures would contribute to
favorable outcomes for UC patients.

Therefore, we retrospectively analyzed the trend of postop-
erative complications for surgical UC patients during 2008-
2017 at 13 inflammatory bowel disease (IBD) centers throug-
hout China, and the clinical parameters that contributed to
the changes were investigated.

METHODS

1. Study Subjects

Details of the 13 IBD centers are listed in the acknowledgment
section. UC patients who underwent colectomy from January
2008 to December 2017 were retrospectively enrolled. The in-
clusion criteria were a clinical and pathological diagnosis of
UC and undergoing colectomy because of an emergency or
an elective indication. The exclusion criteria were lost to fol-
low-up and lacking important complication data. This study
was approved by the Institutional Review Board of the Sixth
Affiliated Hospital of Sun Yat-sen University (IRB No. 2019ZS-
LYE-197). All the methods were performed in accordance
with the Declaration of Helsinki. Informed consent was not
obtained from all the participants, and the need for consent of
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this study was deemed unnecessary by the Institutional Re-
view Board of the Sixth Affiliated Hospital of Sun Yat-sen Uni-
versity according to national regulations.

2. Definitions of the Parameters

Patient characteristics, including age, sex, disease extent and
severity, the preoperative body mass index (BMI), albumin, C-
reactive protein, and erythrocyte sedimentation rate, were
collected. Details on surgical methods, operation year, opera-
tive approaches (open or laparoscopic), surgical procedures
(2-stage or 3-stage IPAA), and surgical complications were re-
trieved.

The disease extent of the UC patients was defined by the
maximal macroscopic extent on colonoscopy and was classi-
fied as proctitis (E1), left-side colitis (E2), or extensive colitis
(E3) according to the Montreal classification."® Disease severi-
ty was defined based on the Truelove and Witts classification,
including an assessment of bloody stool, pulse, temperature,
hemoglobin, C-reactive protein, and erythrocyte sedimenta-
tion rate level.”” Surgical methods were defined as an IPAA
procedure (hand sewn or stapled) and sub/total proctocolec-
tomy with ileorectal or ileoanal anastomosis, sub/total procto-
colectomy with ileostomy, or segmental colectomy and divert-
ing loop ileostomy without bowel resection, which were grouped
as non-IPAA procedures. The operation year was defined as
the time when the patients received the first-stage operation.
Detailed definitions of the surgery timing (emergency or elec-
tive), operative approaches, and surgical stage of the IPAA are
shown in Supplementary Table 1.

3. Outcome Measurement

The primary outcome of this study was postoperative compli-
cations, including short-term and long-term complications.
Short-term complications were defined as complications that
occurred within 30 days after any stage of the operation, inclu-
ding intra-abdominal hemorrhage (requiring blood transfusion
or an invasive intervention), abdominal infection, ileus, pul-
monary infection, urinary retention, urinary infection, anasto-
motic leakage, anastomotic hemorrhage, and enteritis. Long-
term complications were defined as complications that occurred
more than 30 days after any stage of the operation, which in-
cluded anastomotic stricture (requiring instrumental dilata-
tion or surgical intervention), pouchitis, abdominal infection
(including abscess), enteral fistula, ileus, and urinary infection.
We categorized complications into infectious and noninfec-
tious complications basing on whether they were caused by
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definite pathogenic microorganism. More detailed definitions
of the complications are shown in Supplementary Table 1.

4. Statistical Methods

Continuous variables are presented as the mean +standard
deviation (SD) or median (range), and categorical data are
presented as numbers (percentages). Student #-tests and Mann-
Whitney U tests were used to compare continuous variables,
and chi-square tests were used to compare categorical vari-
ables. Linear-by-linear associations test was used to assess the
chronological changes in postoperative complications. Uni-
variate and multivariable logistic regression models were used
to identify the risk factors for postoperative complications. Sta-
tistical analyses were performed with SPSS software version
19.0 (IBM Corp., Armonk, NY, USA). A P-value <0.05 was con-
sidered statistically significant.
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Fig. 1. Chronological change of postoperative complications in-
cluding total complications, short-term complications, and long-
term complications for surgical ulcerative colitis patients during
2008-2017 in China.

Table 1. Comparison of Postoperative Complications in Patients with Ulcerative Colitis between Subgroups of 2008-2013 and 2014-2017

Total

2008-2013 group

2014-2017 group

Complications (n=446) (n=144) (n=302) P-value
Short-term complications 134 (30.0) 59 (41.0) 75 (24.8) 0.001
Infectious complications 66 (14.8) 32(22.2) 34(1.3) 0.002
Abdominal infection 38 (8.5) 21(14.6) 17 (5.6) 0.002
Pulmonary infection 25 (5.6) 10 (6.9) 15 (5.0) 0.400
Urinary infection 14 (3.1) 8 (5.6) 6 (2.0) 0.040
Noninfectious complications 102 (22.9) 43(29.9) 59 (19.5) 0.015
Anastomotic leakage 13 (2.9) 9(6.3) 4(1.3) 0.004
lleus 42 (9.4) 22 (15.3) 20 (6.6) 0.003
Intra-abdominal hemorrhage 23 (5.2) 8 (5.6) 15 (5.0) 0.790
Anastomotic hemorrhage 15 (3.4) 7 (4.9) 8(2.6) 0.230
Urinary retention 13(2.9) 4(2.8) 9 (3.0 0910
Enteritis 7(1.6) 1(0.7) 6(2.0) 0.310
Long-term complications’ 66 (15.8) 21 (15.8) 45 (15.8) 0.990
Infectious complications 13 (3.1) 6 (4.5) 7 (2.5) 0.260
Abdominal infection 5(1.2) 3(2.3) 2(0.7) 0.330
Urinary infection 4(1.0) 0 4(1.4) 0.310
Noninfectious complications 49 (11.8) 19 (14.3) 30 (10.6) 0.270
Enteral fistula 11 (2.6) 5(3.8) 6(2.1) 0.340
Pouchitis 28 (6.7) 12 (9.0) 16 (5.6) 0.200
Anastomotic stricture 14 (3.4) 3(2.3) 11 (3.9) 0.560
lleus 13 (3.1) 5(3.8) 8 (2.8) 0.560

Values are presented as number (9%).
*Long-term complication information of 29 cases of patients was lost.
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RESULTS

1. Short-term Complications for Surgical UC Patients

Decreased during 2008-2017
A total of 446 UC patients who received surgical treatment dur-
ing 2008-2017 were enrolled, with a mean age of 44.7+14.2
years, and 58.7% of them were men. The five most common
indications for surgical treatment were: ineffective medical
therapy (63.5%), uncontrolled intestinal bleeding (11.6%), pa-
tients' personal demand (11.0%), dysplasia or cancer (5.7%),
and toxic megacolon (4.1%). The number of surgical UC pa-
tients in China increased after 2013 (Supplementary Fig. 1). A
total of 134 cases (30.0%) of short-term complications and 66
cases (15.8%) of long-term complications were observed after
a follow-up of 30.1 months (range, 1.0-125.9 months). As shown
in Fig. 1, the incidence of short-term complications in surgical
UC patients showed a significant downtrend (P<0.001), while
the similar trend was not observed for the incidence of long-
term complications.

Considering that laparoscopic surgery has become popular
in China since 2014, we divided the patients into 2007-2013
and 2014-2017 subgroups according to their operation year.
As shown in Table 1, patients who underwent surgery during
2014-2017 had lower rates of short-term complications, infec-
tious short-term complications, abdominal infections, anasto-
motic leakage, urinary infections, and ileus (all P<0.05). No
significantly difference of long-term complications including
pouchitis was found between the 2007-2013 and 2014-2017
subgroups (P> 0.05).

2. Higher BMI, Elective Surgery and Laparoscopic
Surgery Protect against Short-term Complications
Clinical parameters were compared among patients with and
without short-term postoperative complications. As shown in
Table 2, patients who had short-term postoperative complica-
tions were characterized by more E1 disease (12.3% vs. 4.4%,
P=0.025), a lower preoperative BMI (18.8+2.7 kg/m” vs. 20.1
+3.1 kg/m* P=0.003), and underwent more open surgery
(57.5% vs. 42.4%, P=0.004) and emergency surgery (17.1% vs.

7.2%, P=0.001).

Logistic regression analysis was performed to explore risk
factors for short-term complications of surgical UC patients.
As shown in Table 3, a higher preoperative BMI (odds ratio
[OR], 0.864; 95% confidence interval [CI], 0.783-0.954; P=0.004),
laparoscopic surgery (OR, 0.546; 95% CI, 0.362-0.822; P=0.004),
and elective surgery (OR, 0.366; 95% CI, 0.196-0.684; P=0.002)
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Table 2. Compared of Clinical and Surgical Parameters between
Surgical Ulcerative Colitis Patients with and without Short-term
Postoperative Complications

Without With P-

Characteristic L L
complications complications value

Sex 0.953
Female 129 (41.3) 55 (41.0)

Male 183 (58.7) 79 (59.0)

Age (yr) 440£13.9 46.2+£14.7 0.192

Disease extent 0.025
E1 10 (4.4) 14 (12.3)

E2 44 (19.5) 18 (15.8)

E3 172 (76.1) 82 (71.9)

Disease severity 0.227
Mild 23 (10.0) 6 (5.4)

Moderate 51 (21.3) 22 (19.6)

Serve 152 (68.8) 84 (75.0)
Preoperative BMI (kg/m?) 20.1+3.1 18.8+2.7 0.003
Preoperative ALB level (g/L) 32.7+6.4 31.8+6.3 0.170
Preoperative CRP level (mg/L) 12.2 14.8 0.120

(03-172.1) (0.2-171.0)

Preoperative ESR (mm/hr) 23 (1-129) 29 (2-140) 0.396

Preoperative corticosteroid 0.415
No 114 (38.3) 44 (34.1)

Yes 184 (61.7) 85 (65.9)
Preoperative infliximab 0.992

No 266 (89.3) 116 (89.2)

Yes 32 (10.7) 14 (10.8)

Operation approach (vs.) 0.004
Open surgery 132 (42.4) 77 (57.5)
Laparoscopic surgery 179 (57.6) 57 (42.5)

Elective vs. emergency 0.001
Elective 290 (92.9) 111 (82.8)
Emergency 22 (7.1) 23(17.2

IPAA surgery 0.953
No 122 (39.1) 52 (38.8)

Yes 190 (60.9) 82(61.2)

IPAA stage 0.088
2 142 (74.7) 69 (84.1)

3 48 (25.3) 13 (15.9)

Values are presented as number (%), mean + standard deviation, or median
(range).

BMI, body mass index; ALB, albumin; CRP, C-reaction protein; ESR, erythrocyte
sedimentation rate; IPAA, ileal pouch anal anastomosis.
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Table 3. Univariate and Multivariable Logistic Regression Analyses of Risk Factor for Short-term Complications in Surgical Ulcerative

Colitis Patients

https://doi.org/10.5217/ir.2022.00012 « Intest Res 2023;21(2):235-243

Characteristic

Univariate logistic regression

Multivariable logistic regression

OR (95% Cl)

Sex (female vs. male)

Age (per year)

Disease extent (E1, E2, E3)

Disease severity (mild, moderate, serve)
Preoperative BMI (per kg/m?)
Preoperative ALB level (per g/L)
Preoperative CRP level (per mg/L)
Preoperative ESR (per mm/hr)
Preoperative corticosteroid (no vs. yes)
Preoperative infliximab (no vs. yes)
Laparoscopy vs. open surgery

Elective vs. emergency

Non-IPAA vs. IPAA

IPAA stages (2 vs. 3)

1.013 (0.671-1.531)
1.011 (0.995-1.027)
0.725 (0.504-1.043)
1.386 (0.949-2.026)
0.864 (0.783-0.954)
0.977 (0.946-1.010)
1.005 (0.998-1.012)
1.006 (0.996-1.016)
1.197 (0.777-1.845)
1.003 (0.516-1.950)
0.546 (0.362-0.822)
0.366 (0.196-0.684)
0.953 (0.668-1.534)
0.557 (0.283-1.097)

P-value OR (95% ClI) P-value
0.950 NA
0.190 NA
0.080 NA
0.090 NA
0.004 0.870 (0.785-0.964) 0.008
0.170 NA
0.190 NA
0.280 NA
0.420 NA
0.990 NA
0.004 0.391 (0.217-0.705) 0.002
0.002 0.213 (0.067-0.675) 0.009
0.950 2.015 (0.995-4.080) 0.052
0.090 NA

OR, odds ratio; Cl, confidence interval; BMI, body mass index; ALB, albumin; CRP, C-reaction protein; ESR, erythrocyte sedimentation rate; IPAA, ileal

pouch anal anastomosis; NA, not available.

were protective factors against short-term complications in
UC patients who underwent surgery, according to the univari-
ate logistic regression analysis. After adjusting for confounding
factors, including preoperative BMI, operative approach (lapa-
roscopy vs. open surgery), surgery timing (elective vs. emer-
gency) and operation method (non-IPAA vs. IPAA), multivari-
able logistic regression analysis showed that independent pro-
tective factors for short-term complications were a higher pre-
operative BMI (OR, 0.870; 95% CI, 0.785-0.964; P=0.008), lap-
aroscopic surgery (OR, 0.391; 95% CI, 0.217-0.705; P=0.002)
and elective surgery (OR, 0.213; 95% CI, 0.067-0.675; P=0.009).

3. The Decrease in Short-term Complications Was

Associated with Laparoscopic Surgery

We then compared clinical and surgical characteristics be-
tween patients who received surgery during 2008-2013 and
2014-2017. As shown in Table 4, more men (62.6% vs. 50.7%,
P=0.020), more laparoscopic surgery (66.4% vs. 25.0%, P<0.001)
and more 3-stage IPAA procedures (27.8% vs. 10.6%, P=0.002)
were found in patients who underwent surgery during 2014-
2017. Then, patients were divided into IPAA and non-IPAA co-
horts, and the complications were compared (Table 5). For
patients who received IPAA surgery, the difference in overall
short-term postoperative and short-term infectious complica-

www.irjournal.org

tions between open surgery and laparoscopic surgery was
statistically significant (short-term complications, P<0.001;
infectious complications, P=0.009), while among patients who
received non-IPAA surgery, the benefit of laparoscopic surgery
was not statistically significant (P> 0.05).

DISCUSSION

In this article, we analyzed the chronological changes in post-
operative complications for surgical UC patients during 2008
2017, and it was revealed that short-term complications, in-
cluding infectious complications, decreased in the past decade
in China. The decrease in complications was consistent with
the increased application of laparoscopic surgery. Logistic re-
gression analysis revealed that laparoscopic surgery was an
independent protective factor for short-term postoperative
complications.

The incidence of UC in China has increased, with a current
incidence of 0.42 per 1,000,000 person-years."’ To our knowl-
edge, this retrospective study is the first published nationwide
multicenter investigation on surgical treatment of UC in Chi-
na. As the IBD centers developed in China, more and more
UC patients were diagnosed and managed by medical treat-
ments and operations. Our results showed that the number of
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Table 4. Compared of Clinical and Surgical Parameters between
Surgical Ulcerative Colitis Patients Received Operation during
2008-2013 and 2014-2017

INTESTINAL RESEARCH

Table 5. Compared of Short-term Postoperative Complications in
Surgical Ulcerative Colitis Patients between Subgroups of Open
Surgery and Laparoscopic Surgery

Characteristic 2008-2013 2014-2017 P-value

Sex 0.020
Female 71 (49.3) 113 (37.4)

Male 73 (50.7) 189 (62.6)

Age (yr) 4474145 4474140 0.960

Disease extent 0.820
E1 10 (7.6) 14 (6.7)

E2 22 (16.6) 40 (19.2)

E3 100 (75.8) 154 (74.1)

Disease severity 0.380
Mild 8 (6.3) 21 (10.0)

Moderate 31(24.2) 42 (20.0)

Serve 89 (69.5) 147 (70.0)
Preoperative BMI (kg/m’) 20.1+3.4 196429 0.260
Preoperative ALB level (g/l)  32.1+7.2 32.6+59 0.500
Preoperative CRP level 1.2 12.8 0.762

(mg/L) (0.21-161.0) (0.2-227.0)
Preoperative ESR (mm/hr) 27 (2-129) 28 (1-140) 0.557
Preoperative corticosteroid 0.380

No 54 (40.0) 104 (35.6)

Yes 81 (60.0) 188 (64.4)
Preoperative infliximab 0.420

No 122 (91.0) 260 (88.4)

Yes 12 (9.0) 34 (11.6)

Operation approach (vs.) <0.001
Open surgery 108 (75.0) 101 (33.6)
Laparoscopic surgery 36 (25.0) 200 (66.4)

Elective vs. emergency 0.400
Elective 132 (91.7) 269 (89.1)

Emergency 12 (8.3) 33(10.9)

IPAA surgery 0.560
No 59 (41.0) 115 (38.1)

Yes 85 (59.0) 187 (61.9)

IPAA stage 0.002
2 76 (89.4) 135 (72.2)

3 9(10.6) 52 (27.8)

Values are presented as number (%), mean +standard deviation, or median
(range).

BMI, body mass index; ALB, albumin; CRP, C-reaction protein; ESR, eryth-
rocyte sedimentation rate; IPAA, ileal pouch anal anastomosis.

patients who underwent surgery increased after 2014, but the
short-term postoperative complications among surgical UC
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Open Laparoscopic

surgery  surgery P-value
IPAA patient
Short-term complications 49 (42.2) 33(21.3) <0.001
Infectious complications 20(17.2) 1 (7.1) 0.009

Non-infectious complications 39 (33.6) 31(20.0) 0.0m

Non-IPAA patient
Short-term complications 28 (30.1)

19 (20.4)

15 (16.1)

24 (29.6) 0.950
16 (19.8) 0.910
17 (21.0) 0.410

Infectious

Noninfectious

Values are presented as number (%).
IPAA, ileal pouch anal anastomosis.

patients decreased. Although postoperative complications were
variable over time and geographical area in previous studies,
the risk of postoperative complications for UC patients world-
wide has decreased in recent decades.”* A systematic review
including UC patients from China suggested that postopera-
tive complications improved after 2010, but the author did not
investigate the possible factors causing this effect.”"

Recently, there has been some concern that complications
among UC patients who receive IPAA procedures may be af-
fected by the introduction of biological reagents such as inflix-
imab or vedolizumab, although this issue remains controver-
sial.” Preoperative corticosteroid treatment was regarded as a
risk factor for postoperative complications for IBD patients,”
and according to our investigation, preoperative treatment
with glucocorticoids did not increase the risk of postoperative
complications. This might be due to the individual surgical
management such as avoiding emergent IPAA operation and
effective rescue therapy for patients who received high-dose
corticosteroid treatment. As the introduction of infliximab for
moderate-severe active UC into China in 2007, more than 10%
of surgical patients from this study received anti-tumor necro-
sis factor agents before surgery, and it was suggested that pre-
operative infliximab treatment did not affect the postoperative
complications, which was been proved previously.” Lower
BMI was found to be an independent risk factor for short-term
complications in surgical UC patients, while it was reported
that higher BMI was associated with frequent complications
in patients receiving IPAA procedure.” According to our data,
approximately 60% of UC patients had a BMI of <20 kg/m”.
Obesity did not become a routine problem for UC patients in
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China. On the contrast, lower BMI appeared to increase com-
plications in surgical UC patients. This clinical feature was quite
different between Asia and Caucasian patients.

Laparoscopic surgery was a significant factor that contrib-
uted to the decline in postoperative complications. Our previ-
ous meta-analysis concluded that UC patients who underwent
laparoscopic surgery had a lower total complication rate, al-
though laparoscopic surgery prolonged the operation dura-
tion,” and it has already been widely accepted that the laparo-
scopic approach is associated with fewer complications and
lower morbidity and mortality.”” Moreover, this minimally in-
vasive technique resulted in favorable long-term outcomes for
UC patients, including fewer complications and a more bal-
anced emotional condition.” The popularization of laparosco-
pic techniques for Chinese UC patients has helped improves
their surgical outcomes. On the other hand, the benefit of lap-
aroscopic surgery was only found to be statistically significant
in the IPAA surgery subgroup, while among patients who re-
ceived non-1PAA surgery, laparoscopic surgery did not reduce
postoperative complications. Due to the technically demand-
ing IPAA surgery and concerns about its risks of complications,
colorectal surgeons do not perform IPAA surgery for all UC
patients. The advantage of laparoscopic surgery for IPAA sur-
gery includes a better view of the pelvis, neural preservation,
and a clear anastomosis, and our results support the advan-
tages of using laparoscopic surgery for IPAA.

The 3-stage IPAA, defined as subtotal colectomy and fol-
lowed by excising remaining rectum and IPAA at the second
time, and finally close ileostomy, was regards as a safer proce-
dure for high-risk surgical UC patients.* In our data, similar
short-term complications were found between subgroups of
2-stage and 3-stage IPAA procedures. However, the patients
who received the 3-stage IPAA procedure in this study were
more likely to be at high risk for short-term complications, in-
cluding a lower BMI, more preoperative infliximab treatment
and more emergency operations (data not shown). This result
is consistent with the conclusion by Mege et al.” and indicat-
ed that the 3-stage IPAA procedure is safer for patients with
acute severe disease, although some other studies suggested
that 2-stage IPAA also appeared to be safe and appropriate
even for high-risk patients.” Therefore, the issue concerning
IPAA stage still needs to be investigated in prospective research
in the future.

No significant difference in long-term complications includ-
ing pouchitis was found in the chronological analysis. Accord-
ing to Table 4, gender, operation approach and IPAA stage were

www.irjournal.org
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significant variables between 2008-2013 and 2014-2017 sub-
groups. It was reported that 3-stage IPAA and biologic agents
were protective against long-term complications such as pou-
chitis and septic complications,” while those complications
did not show significant difference in our data although more
3-stage IPAA procedures were operated in the later years. More-
over, long-term complication information was lost in the 29
cases (6.5%) of overall patients. Thus, the change of the long-
term complication needs to be investigated as more biological
agents would be used in the future.

Our study has a few limitations. First, this is a multicenter
retrospective study, and heterogeneity of the patient charac-
teristics and surgical methods was inevitable. Second, long-
term outcomes such as surgical failure, quality of life, and sex-
ual function were not investigated in this study due to insuffi-
cient follow-up time, and the long-term cancer rate of the re-
sidual rectum or pouch is unknown. Further investigation is
necessary. Third, we did not identify institutional or individual
learning curves or surgeon/hospital volumes in this study, and
the exact influence of surgical techniques from various sur-
geons on the outcome of surgical UC patients also needs to be
determined.

Above all, our data revealed a downward trend of short-term
postoperative complications among surgical UC patients in
China during the past decade, which may be due to the pro-
motion of minimally invasive techniques among Chinese sur-
geons.
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