
Abstract. Background/Aim: Estimation of physiological
ability and surgical stress (E-PASS) is reported to be useful as
a predictor of postoperative complications and poor long-term
survival after colorectal cancer. The total risk points (TRP)
system is a simplified scoring system of E-PASS, and this study
evaluated the utility of TRP in colorectal cancer resection in
older patients. Patients and Methods: The clinicopathological
data of 237 patients who underwent curative resection for
colorectal cancer from 2015 to 2020 were analyzed
retrospectively. The data were compared between a high TRP
group (≥1,000, n=38) and a low TRP group (<1,000, n=199).
We also conducted an analysis to determine risk factors of
postoperative complications and poor long-term survival.
Results: TRP showed statistically significant correlations with
the comprehensive risk score (CRS) of E-PASS (R=0.999,
p<0.001). The high TRP group experienced postoperative
complications (Clavien-Dindo grade ≥2) more frequently
(42.1% vs. 11.1%, p<0.001). Multivariate analysis showed
that high TRP [odds ratio (OR)=5.214; 95% confidence
interval (95%CI)=2.338-11.629; p<0.001] and age ≥80

(OR=2.760; 95%CI=1.308-5.826; p=0.008) were independent
predictors of postoperative complications. Overall survival
(OS) was poor in the high TRP group (5-year OS, 61.2% vs.
82.6%, p<0.001) compared with the low TRP group, and in
the low prognostic nutritional index (<45) group (5-year OS,
70.9% vs. 86.3%, p=0.013) compared with the high prognostic
nutritional index (≥45) group. Multivariate analysis showed
that high TRP [hazard ratio (HR)=3.202; 95%CI=1.324-
7,745; p=0.010] was an independent prognostic factor for
poor OS. Conclusion: Patients aged ≥80 years should be
closely monitored regarding postoperative complications.
Reducing TRP to less than 1,000 is important to reduce
postoperative complications and improve OS.

The number of older patients with colorectal cancer (CRC)
is increasing because of prolonged life expectancy, with
physicians treating more patients at the extremes of age (1).
Although surgical resection is necessary for the standard
treatment of CRC, older patients have more frequent
comorbidities, such as cardiovascular disease and respiratory
dysfunction (2), and show higher postoperative morbidity
and mortality compared with younger patients (3-5).

Previously, various scoring systems were generalized for
CRC surgery in older patients. Among them, a scoring system,
estimation of physiologic ability and surgical stress (E-PASS)
(6) was reported to be a predictor of postoperative
complications (3, 7, 8) and long-term outcomes (9) after surgery
for CRC in older patients. In E-PASS, the comprehensive risk
score (CRS) was calculated from the preoperative risk score
(PRS), including perioperative patient condition factors, and the
surgical stress score (SSS), including surgical condition factors
(7). To simplify the scoring of E-PASS, the total risk points
(TRP) system was established (6, 10); requires the same
parameters as E-PASS, and is calculated by the addition of the
points. Although TRP was reported to be related to the
occurrence of anastomotic leakage in digestive surgery and
mortality after anastomotic leakage (11), its usefulness as a
predictor of postoperative complications and long-term
outcomes in older CRC patients was not fully assessed.
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In this study, we aimed to review clinical data of CRC in
older patients and to evaluate the risk factors of postoperative
complications and poor long-term outcomes after surgery for
CRC in older patients, with special reference to TRP.

Patients and Methods

A retrospective review of the medical records of consecutive
patients who underwent primary curative tumor resection for CRC
from January 2015 to December 2020 at National Hospital
Organization Ureshino Medical Center was performed. Patients who
underwent emergency surgery, Stage IV patients, and patients who
underwent surgery without tumor resection were excluded. Only
adenocarcinomas were included. Finally, 237 patients were included
in this analysis. This retrospective study was approved by the
institutional review board of our hospital, and informed consent was
waived. The admission number was 21-09.

We reviewed and recorded the following data: age, sex, body mass
index (BMI), The American Society of Anesthesiologists Physical
Status (ASA-PS), and Onodera’s prognostic nutritional index (PNI)
(12). We evaluated the E-PASS scoring system (6). E-PASS score was
calculated on the basis of the preoperative risk score (PRS) (including
age, severe heart disease, severe pulmonary disease, diabetes mellitus,
performance status index, and ASA-PS), the surgical stress score
(SSS) (including the ratio of blood loss to body weight, operation
time, and extent of skin incision), and the comprehensive risk score
(CRS) determined by PRS and SSS (Table I). TRPs were calculated
as previously reported (11) and are shown in Table II. TRP was
created to simplify the calculation of CRS and can be calculated by
adding the same nine variables as CRS (11). We also reviewed the
type of surgery, degree of extensive lymph node dissection, tumor
location, operative time, bleeding, pathological T stage, pathological
N stage, postoperative complications, length of postoperative hospital
stay, and survival time.

Curative resection was defined as macroscopically complete
resection without invasion of the surgical margins at histological
examination. The tumor stage was classified according to TNM
classification (13). Tumor location was classified as colon (cecum
to sigmoid colon) and rectum. Postoperative complications were

defined as complications that occurred within 30 days of the
primary surgery. Patients with Clavien–Dindo grade 2 or higher
complications were included in the complication group (14).
Postoperative mortality was defined as death within 30 days after
the surgery or any later death that was considered to be a direct
consequence of a postoperative complication.

We compared the clinicopathological characteristics between
patients with and without postoperative complications. The data was
also compared between patients with high TRP and low TRP. We
performed univariate and multivariate analyses to identify risk
factors of postoperative complications and poor survival outcomes.
Statistical analysis was performed using Bell Curve for Excel
software, version 2.02 (Social Survey Research Information Co.,
Ltd., Tokyo, Japan). Correlations between different continuous
variables were quantified by Pearson’s correlation coefficient (R),
the significance of which was determined by Fisher’s z-test. A two-
sided p-value of <0.05 was considered statistically significant. We
used 240 min (15) and 200 ml (16) as cutoffs of operative time and
intraoperative blood loss, respectively. We used 1,000 as the cutoff
of TRP (11) and 45 for PNI (17) according to previous reports.

Continuous variables were expressed as the median and range.
Categorical data were expressed as the number (frequency, %).
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Table I. Estimation of physiologic ability and surgical stress (E-PASS) scoring system.

1. PRS =–0.0686 + 0.00345 X1 + 0.323 X2 + 0.205 X3 + 0.153 X4 + 0.148 X5 + 0.0666 X6
X1: age; X2: presence (1) or absence (0) of severe heart disease; X3: presence (1) or absence (0) of severe pulmonary disease; 
X4: presence (1) or absence (0) of diabetes mellitus; X5: performance status index (0-4); X6: American Society of 
Anesthesiologists physiological status classification (1-5).
Severe heart disease is defined as heart failure of New York Heart Association class III or IV, or severe arrhythmia requiring mechanical support. 
Severe pulmonary disease is defined as any condition with a % vital capacity (%VC) less than 60% and/or a forced expiratory volume in 
1 s (FEV1.0%) less than 50%. Diabetes mellitus is defined according to the World Health Organization criteria. Performance status index 
is defined by the Japanese Society for Cancer Therapy.

2. SSS=–0.342 + 0.0139 X1 + 0.0392 X2 + 0.352 X3
X1: blood loss/body weight (g/kg); X2: operation time (h); X3: extent of skin incision (0, minor incision for laparoscopic or thoracoscopic 
surgery including scope-assisted surgery; 1, laparotomy or thoracotomy alone; 2, both laparotomy and thoracotomy.

3. CRS=–0.328 + 0.936 (PRS) + 0.976 (SSS)

Source: Haga et al. (10). PRS: Preoperative risk score; SSS: surgical stress score; CRS: comprehensive risk score.

Table II. Total risk points (TRP).

Factors                                                                                       
1. Age                                                                                      ×3
2. Presence of severe heart disease                                     +300
3. Presence of severe pulmonary disease                            +190
4. Presence of diabetes mellitus                                           +140
5. Performance status (0-4)                                                  ×140
6. ASA class (1-5)                                                                 ×60
7. Blood loss (g)/body weight (kg)                                      ×14
8. Operative time (h)                                                             ×40
9. Extent of skin excision (0-2)                                           ×340
TRP                                                                                      Points

TRP is computed by the sum of 1-9 points. Criteria for factors 2, 3, 4,
5, and 9 are the same as those of the E-PASS scoring system (10, 11).



Continuous data were compared using Student’s t-test, and
categorical data were compared using Fisher’s exact test or the chi-
squared test, as appropriate. Overall survival (OS) was evaluated to
determine survival outcome. OS was defined as the interval from
surgery to death or the last follow-up and calculated according to
the Kaplan–Meier method.

The risk factors that determined the complications were investigated
by univariate and multivariate analyses. All variables related to the risk
of complications with a p-value of <0.05 on univariate analysis were
included in the multivariate analysis. Multivariate logistic regression
models were then constructed to examine the effects of the significant
perioperative variables on the odds of each complication. All p-values
of <0.05 were considered significant.

To identify the independent risk factors for poor OS, multivariate
analysis using a Cox hazards model was performed. All variables
related to the risk of OS with a p-value of <0.05 on univariate
analysis were included in the multivariate analysis. All p-values of
<0.05 were considered statistically significant. 

Results

Table III shows the clinicopathological and surgical
characteristics of 237 patients. The study population included
151 male (63.7%) and 86 female (37.3%) patients, with a
median age of 76 years (range=65-96 years). The median
BMI was 21.8 (range=13.3-37.6). Among these patients, 20
patients (8.4%) had a poor performance status (ASA-PS ≥3).
Most patients had colon cancer (n=178, 75.1%).
Laparoscopic surgery was performed in 213 patients (89.9%)
and open surgery was performed in 24 patients (10.1%).
Extensive lymph node dissection was performed in 192
patients (81.0%). Histopathologically, 2 patients (0.8%) were
diagnosed as Tis, 38 patients (16.0%) were diagnosed as T1,
35 patients (14.8%) were T2, 130 patients (54.9%) were T3,
and 32 patients (13.5%) were T4. Pathological lymph node
metastases were positive in 88 patients (37.1%). This cohort
experienced 38 (16.0%) complications including 11 cases
(4.6%) of anastomotic leakage, 6 cases (2.5%) of prolonged
ileus, 5 cases (2.1%) of pneumonia, 4 cases (1.7%) of wound
infection, 2 cases (0.8%) of intraabdominal abscess, and 10
cases (4.2%) of other complications. The median length of
postoperative hospital stay was 16.0 days (range=7.0-162.0
days). There were no cases of 30-day mortality.

Figure 1 shows a scatter plot of TRP and CRS. We found
statistically significant correlations between TRP and CRS
(R=0.999, p<0.001). 

Table IV shows the clinical differences between patients
with and without postoperative complications. Age ≥80 years
(60.5% vs. 32.7%, p=0.002) and TRP ≥1,000 (42.1% vs.
11.1%, p<0.001) were higher in patients who experienced
postoperative complications. There were no significant
differences in sex, BMI, ASA-PS, PNI, surgical approach,
rate of extensive lymph node dissection, tumor location,
blood loss, operative time, pathological T status, and
pathological N status.

Table V shows the clinical differences between the low
(<1,000) and high (≥1,000) TRP groups. In the high TRP
group, age (80.0 years vs. 75.0 years, p=0.007) and rate of
poor ASA-PS (≥3) (21.1% vs. 6.0%, p=0.006) were
significantly higher and BMI (20.0 vs. 22.1, p=0.020) and
PNI (37.7 vs. 45.7, p<0.001) were significantly lower than
in the low TRP group. Open surgery was performed more
frequently in the high TRP group (36.8% vs. 5.0%,
p<0.001). Blood loss was greater (170 ml vs. 10 ml,
p<0.001) and operative time was longer (324 min vs. 240
min, p<0.001) in the high TRP group. The high TRP group
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Table III. Clinicopathological characteristics of the patients.

Age                                                                                   76 (65-96)
Sex, male                                                                        151 (63.7%)
BMI (kg/m2)                                                               21.8 (13.3-37.6)
ASA-PS                                                                                    
  1                                                                                     17 (7.2%)
  2                                                                                   200 (84.4%)
  3                                                                                     20 (8.4%)
  4                                                                                      0 (0.0%)
PNI                                                                              44.6 (19.1-65.0)
TRP                                                                         329.5-1,752.9 (689.2)
PRS                                                                           0.452 (0.222-1.234)
SSS                                                                         –0.167 (–0.300-0.929)
CRS                                                                        –0.023 (–0.382-1.022)
Approach                                                                                  
  Open                                                                              24 (10.1%)
  Laparoscopic                                                               213 (89.9%)
Extent lymph node dissection                                       192 (81.0%)
Tumor location                                                                         
  Colon                                                                           178 (75.1%)
  Rectum                                                                          59 (24.9%)
Bleeding (ml)                                                                 20 (0-2,640)
Operative time (min)                                                     247 (99-681)
Pathological T stage                                                                 
  Tis                                                                                   2 (0.8%)
  T1                                                                                  38 (16.0%)
  T2                                                                                  35 (14.8%)
  T3                                                                                 130 (54.9%)
  T4                                                                                  32 (13.5%)
Pathological N stage                                                                
  (+)                                                                                 88 (37.1%)
  (–)                                                                                 149 (62.9%)
Postoperative complications (CD grade≥2)                   38 (16.0%) 
Anastomotic leakage                                                        11 (4.6%)
Intraabdominal abscess                                                     2 (0.8%)
Prolonged ileus                                                                  6 (2.5%)
Pneumonia                                                                         5 (2.1%)
Heart failure                                                                      0 (0.0%)
Wound infection                                                                4 (1.7%)
Others                                                                               10 (4.2%)
Length postoperative hospital stay (days)                     16 (7-162)

BMI: Body mass index; ASA-PS: The American Society of
Anesthesiologists Physical Status; PNI: prognostic nutritional index;
TRP: total risk points; PRS: preoperative risk score; SSS: surgical stress
score; CRS: comprehensive risk score; CD: Clavien–Dindo.



experienced postoperative complications (CD≥2) more
frequently (42.1% vs. 11.1%, p<0.001). Regarding specific
complications, anastomotic leakage (18.4% vs. 2.0%,
p<0.001), pneumonia (7.9% vs. 2.0%, p=0.030), and wound
infection (2.6% vs. 1.5%, p=0.030) were more frequent in
the high TRP group. Length of postoperative hospital stay
was longer in high TRP patients (36 days vs. 15 days,
p=0.001). Clinical factors, including sex, tumor location, rate
of extent of lymph node dissection, rate of pathological T3
and T4, and rate of pathological lymph node metastases were
not significantly different between the groups. 

Table VI shows the results of univariate and multivariate
analyses of risk factors for postoperative complications. High
TRP (p<0.001) and age ≥80 years (p=0.002) were
significantly associated with complications on univariate
analysis. Multivariate analysis showed that high TRP
(OR=5.214; 95%CI=2.338-11.629; p<0.001) and age ≥80
years (OR=2.760; 95%CI=1.308-5.826; p=0.008) were
independent prognostic factors for postoperative
complications in older patients with CRC.

Among the 237 patients, the median follow-up period was
30.3 months (range=0.6-72.2 months). The 1-, 3-, and 5-year
cumulative OS rates were 94.9%, 90.5%, and 79.2%,
respectively. OS was poor in the high TRP group (5-year
cumulative OS, 61.2% vs. 82.6%, p<0.001; Figure 2) and
low PNI (<45) group (5-year cumulative OS, 70.9% vs.
86.3%, p=0.013; Figure 3). Table VII shows the results of

univariate and multivariate analyses of risk factors for poor
OS. Multivariate analysis showed that high TRP (HR=3.202;
95%CI=1.324-7,745; p=0.010) was an independent
prognostic factor for poor OS.

Discussion

The results from our retrospective study showed that high
TRP was associated with increased postoperative
complications and poor survival prognosis after curative
resection for CRC in older patients.

Typically, older patients often have comorbidities
including cardiovascular disease, respiratory disease, renal
dysfunction, and liver dysfunction, which lead to higher
risk for surgery (3-5). Previous studies showed the
frequency of postoperative complications in older patients
(3). Furthermore, postoperative complications are
associated with poor oncological outcomes and survival
after CRC resection in older patients (18, 19). To predict
the occurrence of postoperative complications and long-
term outcome in older CRC patients, various scoring
parameters including PNI (20-22), neutrophile–lymphocyte
ratio (NLR) (23), and Glasgow prognostic score (mGPS)
(24, 25) were analyzed. The E-PASS system was also
reported to be a predictor of postoperative complications
(3, 7, 8) and poor survival outcome (9) after surgery in
older CRC patients.
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Figure 1. A scatter plot of total risk points (TRP) and the comprehensive risk score (CRS).



In the E-PASS system, the CRS is calculated from the
PRS that includes perioperative patient condition factors with
the consideration of comorbidities, and the SSS that includes
surgical condition factors (7). For older patients, the E-PASS
system has advantages in the assessment of the presence of
comorbidities and in the evaluation of surgical stress, which
are extremely important in these patients (9), compared with
other simply calculated scoring systems such as PNI, NLR,
and mGPS.

Meanwhile, despite its utility, the E-PASS system requires
calculators, as shown Table I. The TRP system was derived
from the CRS of E-PASS to simplify the E-PASS system,
and is calculated by addition of the points (6, 10). Compared
with E-PASS, TRP is considered to be more convenient in
clinical practice (10, 26). TRP requires 10 variables
including the same preoperative comorbidities and surgical
factors as those of E-PASS calculated just after surgery, and
showed a high correlation with the CRS of E-PASS in our
cohort (R=0.999, p<0.001), consistent with a previous report
(10). Haga et al. reported the usefulness of TRP in predicting
short-term outcomes after gastrointestinal surgery, including
surgery for esophageal cancer, gastric cancer, cancer of the
periampullary duodenum and biliary tract, pancreatic cancer,
colorectal cancer, and others. The incidences of anastomotic
leakage increased when TRP increased. Furthermore, an in-
hospital mortality rate at TRP <1,000 was significantly lower
than that at TRP of ≥1,000 (1.1 vs. 15.9%, p<0.001) (11).
We set the cut-off point of TRP as 1,000 as previously
reported (11), and TRP ≥1,000 and age ≥80 years were
independent risk factors of postoperative complications in
multivariate analysis. Regarding specific complications,
pneumonia and wound infections were more frequent in
patients with high TRP. Furthermore, as previously reported
(11), anastomotic leakage was higher in high TRP patients.

Regarding long-term outcomes, in older patients with
cancer, the outcomes were determined by not only tumor-
related factors but by patient-related factors, such as
inflammation, nutrition, and immune status (9). Yamamoto et
al. reported that the CRS of E-PASS was significantly
associated with poor OS and disease-specific survival (9) after
surgery for CRC in older patients. Similarly, in this study, high
TRP was related to poor OS despite a comparable pathological
tumor stage. The high TRP group included more older patients
with a poor ASA-PS (≥3). In surgical parameters, blood loss
was greater, operative time was longer, and the rate of open
surgery was higher in the high TRP group. These frailty and
surgical stress factors could have influenced poor OS. 

Although no nutritional status was directly included in the
parameters calculated in TRP, BMI and PNI were
significantly lower in the high TRP group. Our results
showed that low PNI was also significantly associated with
poor OS. Tominaga et al. reported similar poor survival
outcomes in oldest-old CRC patients with low PNI (22).
Possible explanations were hypoalbuminemia partially
reflecting an immunosuppressed condition and weak
systemic defense. Furthermore, the systemic inflammation
response is an important regulator of tumor growth, invasion,
and metastasis (22, 27).

Although postoperative complications were not a predictor
of poor OS, high TRP patients experienced postoperative
complications more frequently in this study. In older CRC
patients, postoperative complications were reported to be a
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Table IV. Comparison of clinical characteristics between colorectal
cancer patients with and without postoperative complications.

                                              Clavien–Dindo  Clavien–Dindo    p-Value
                                                   grade ≥2             grade <2 
                                                     (n=38)                (n=199)

Age                                                                                                    0.002 
  ≥80                                          23 (60.5%)          65 (32.7%)            
  <80                                          15 (39.5%)        134 (67.3%)            
Sex                                                                                                     0.360 
  Male                                        27 (71.1%)        124 (62.3%)            
  Female                                    11 (28.9%)          75 (37.7%)            
BMI (kg/m2)                                                                                      0.264 
  ≥18.5                                       28 (73.7%)        163 (81.9%)            
  <18.5                                       10 (26.3%)          36 (18.1%)            
ASA-PS                                                                                            0.538 
  <3                                            34 (89.5%)       183 (92.0%)            
  ≥3                                              4 (10.5%)          16 (8.0%)              
PNI                                                                                                     0.111 
  <45                                          25 (65.8%)        101 (50.8%)            
  ≥45                                          13 (34.2%)          98 (49.2%)            
TRP                                                                                                 <0.001
  ≥1,000                                     16 (42.1%)          22 (11.1%)            
  <1,000                                    22 (57.9%)        177 (88.9%)            
Approach                                                                                           0.238 
  Open                                         6 (15.8%)          18 (9.0%)              
  Laparoscopic                          32 (84.2%)        181 (91.0%)            
Extent lymph node dissection                                                            0.659 
  Yes                                          32 (84.2%)        160 (80.0%)            
  No                                             6 (15.8%)          39 (20.0%)            
Tumor location                                                                                >0.999
  Colon                                      29 (76.3%)        149 (74.9%)            
  Rectum                                     9 (23.7%)          50 (25.1%)            
Blood loss (ml)                                                                                 0.109 
  ≥200                                          8 (21.1%)          22 (11.1%)            
  <200                                        30 (78.9%)        177 (88.9%)            
Operative time (min)                                                                        0.212 
  ≥240                                        25 (65.8%)        106 (53.3%)            
  <240                                        13 (34.2%)          93 (46.7%)            
Pathological T status                                                                         0.851 
  T1-2                                        13 (34.2%)          64 (32.2%)            
  T3-4                                        25 (65.8%)        135 (67.8%)            
Pathological N status                                                                       0.855 
  (+)                                           15 (39.5%)          73 (36.7%)            
  (–)                                           23 (60.5%)        126 (63.3%)            

BMI: Body mass index; ASA-PS: The American Society of
Anesthesiologists Physical Status; PNI: prognostic nutritional index;
TRP: total risk points.



predictor of poor OS (28), and prevention of postoperative
complications is important for survival after surgery (18).
From our result, decreasing TRP to less than 1,000 is
important for reducing postoperative complications and
improving OS. Other than patients’ condition factors,
choosing laparoscopic surgery, reducing blood loss, and
shortening operative time can lead to a lower TRP.
Meanwhile, surgeons should perform laparoscopic surgery
considering the limitation that TRP includes no technical
factors, especially when they do not possess extensive
experience in their laparoscopic procedures (11).

Our study is the first to examine the relationship between
short-and long-term outcomes and TRP in older CRC patients.
However, our study has several limitations. First, this was a
retrospective, single-center study. Second, there is no standard
definition of older age. While we defined older patients as those
aged ≥65 years in this study, a similar analysis should be

performed in more aged cohort because of the increasing life
expectancy. Third, the selection of patients and surgical
procedures depended on the patients, families, and surgeons. 

In conclusion, high TRP (≥1,000) and age of 80 years and
older were independent risk factors for postoperative
complications after curative resection for CRC in older
patients. High TRP is an independent prognostic factor for
poor OS. TRP will be useful for surgical decision-making
and pre- and postoperative informed consent. Reducing TRP
to less than 1,000 is important to reduce postoperative
complications and improve OS. Older patients with high
TRP should be carefully monitored after surgery for CRC in
short- and long-term follow-up periods.
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Table V. Comparison of clinical characteristics between patients with TRP (≥1,000) and TRP <1,000.

                                                                                                TRP≥1,000 (n=38)                            TRP<1,000 (n=199)                                  p-Value

Age                                                                                                 80 (66-95)                                           75 (65-96)                                            0.007
Sex                                                                                                                                                                                                                            0.855
  Male                                                                                            25 (65.8%)                                         126 (63.3%)                                             
  Female                                                                                         13 (34.2%)                                          73 (36.7%)                                              
BMI (kg/m2)                                                                             20.0 (13.3-26.2)                                  22.1 (13.8-37.6)                                        0.020
ASA-PS                                                                                                                                                                                                                    0.006
  <3                                                                                                30 (78.9%)                                         187 (94.0%)                                             
  ≥3                                                                                                  8 (21.1%)                                            12 (6.0%)                                               
PNI                                                                                             37.7 (19.1-53.9)                                  45.7 (24.5-65.0)                                     <0.001
Approach                                                                                                                                                                                                               <0.001
  Open                                                                                            14 (36.8%)                                           10 (5.0%)                                               
  Laparoscopic                                                                               24 (63.2%)                                         189 (95.0%)                                             
Tumor location                                                                                                                                                                                                        0.156
  Colon                                                                                           25 (65.8%)                                         153 (76.9%)                                             
  Rectum                                                                                        13 (34.2%)                                          46 (23.1%)                                              
Extent lymph node dissection                                                      27 (71.1%)                                         165 (82.9%)                                           0.112
Blood loss (ml)                                                                           170 (0-2,640)                                        10 (0-611)                                          <0.001
Operative time (min)                                                                  324 (121-681)                                      240 (99-668)                                        <0.001
Pathological T status                                                                                                                                                                                               0.851
  T1-2                                                                                             11 (28.9%)                                          66 (33.2%)                                              
  T3-4                                                                                             27 (71.1%)                                         133 (66.8%)                                             
Pathological N status                                                                                                                                                                                              0.855
  (+)                                                                                                18 (47.4%)                                          70 (35.2%)                                              
  (–)                                                                                                20 (52.6%)                                         129 (64.8%)                                             
Postoperative complication≥CD2                                                16 (42.1%)                                          22 (11.1%)                                          <0.001
  Anastomotic leakage                                                                   7 (18.4%)                                             4 (2.0%)                                            <0.001
  Intraabdominal abscess                                                                0 (0.0%)                                              2 (1.0%)                                            >0.999
  Prolonged ileus                                                                             2 (5.3%)                                              4 (4.0%)                                              0.247
  Pneumonia                                                                                    3 (7.9%)                                              2 (2.0%)                                              0.030
  Heart failure                                                                                  0 (0.0%)                                              0 (0.0%)                                            >0.999
  Wound infection                                                                           1 (2.6%)                                              3 (1.5%)                                              0.030
  Others                                                                                            3 (7.9%)                                              7 (3.5%)                                              0.150
Length postoperative hospital stay (days)                                   36 (11-165)                                          15 (7-125)                                            0.001

TRP: Total risk points; BMI: body mass index; ASA-PS: The American Society of Anesthesiologists Physical Status; PNI: prognostic nutritional
index; CD: Clavien–Dindo.
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