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Abstract 
Some studies showed that when distant metastasis or locally advanced tumors were observed, the participation of 2 or more 
operating surgeons (combined surgery) in the operation could improve the prognosis of patients. The multispecialty operative 
team would perform combined surgery in colon cancer patients with some complications since 2015.

The goal of this study is to confirm performing combined surgery would improve the outcomes of colon cancer patients.
A retrospective observational study was conducted, which involved all colon cancer patients between November 2015 and 

December 2019 at one would-be medical center. Patients were divided into 3 cohorts: those with complicated cases and had 
combined surgery (C_2S), those with complicated cases and had surgery performed by a single surgeon (C_1S), and those with 
uncomplicated cases and had surgery performed by a single surgeon (NC_1S). Overall survival and disease-free survival were 
compared among the 3 groups.

A total of 296 colon cancer patients during the study period. Among them, 35 were C_2S, 87 were C_1S, and 174 were 
NC_1S. Patients in the NC_1S group had significantly higher 12-, 24-, and 36-month OS rates compared to those in the C_1S 
group (P < .01). In contrast, there was no significant difference in overall survival among patients in the NC_1S and C_2S group 
(P =.15).

The quality of surgery must be impact the prognosis, especially in the individual who was complicated case, the survival in 
patients who had surgery performed by multispecialty operative team would be improved.

Abbreviations: C_1S = patients with complicated cases and had surgery performed by a single surgeon, C_2S = patients with 
complicated cases and had combined surgery, CRC = colorectal cancer, CI = confidence interval, CT = computed tomography, 
DFS = disease-free survival, ELN = examined lymph node, HR = hazard ratio, LOS = length of stay, mCRC = metastatic colorectal 
cancer, NC_1S = patients with uncomplicated cases and had surgery performed by a single surgeon, OS = overall survival, R0 = 
resection for cure, SD = standard deviation, TCRD = Taiwan Cancer Registry Database.
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1. Introduction

Colorectal cancer (CRC) is the third most commonly diagnosed 
cancer and the second leading cause of cancer deaths world-
wide.[1] In Taiwan, CRC ranked first and second in terms of inci-
dence, but third and fourth in terms of cancer deaths among men 
and women, respectively. In 2018, 9512 and 7013 new CRC 
cases were diagnosed among men and women, respectively. The 

incidence rates were 66.97 and 41.87 per 100,000 persons and 
the mortality rates were 17.19 and 10.85 per 100,000 persons 
for men and women, respectively.[2]

Since distant metastasis and local recurrence were the most 
common causes of CRC deaths, the 5-year survival rate of CRC 
decreased from 74% in stage II to 12% in stage IV between 2013 
and 2017. Some studies showed that when distant metastasis 
or locally advanced tumors were observed, the participation of 
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2 or more operating surgeons (combined surgery) in the oper-
ation could improve the prognosis and outcome of patients.[3–6] 
In such patients, a multidisciplinary team was reported to offer 
longer survival after surgery.[7–9] Therefore, since 2015, we had 
established our multispecialty operative team. The members of 
our surgical team include specialists such as colorectal surgeons, 
general surgeons, urologists, gynecologists, and cardiovascu-
lar surgeons. All of them are attending physicians and have >5 
years of experience in oncologic surgeries. The multispecialty 
operative team would perform combined surgery in the follow-
ing complicated cases: clinical staging was T4a, T4b, and M1a; 
preoperative cystoscopy positive findings; hydronephrosis or 
hydroureter was detected by preoperative computed tomogra-
phy (CT) or sonography; suspected metastasis to the ovary or 
uterus by preoperative CT; and detection of other organ metas-
tases during surgery.

This study aimed to confirm whether surgery performed by the 
multispecialty operative team on the aforementioned complicated 
cases improved the survival and other outcomes of patients using 
the database at our institution. However, because of differences in 
colon (ICD-O-3 codes: C18.0-C18.9) and rectal cancer (ICD-O-3 
codes: C19.9-C20.9), we only focused on colon cancer patients 
based on our retrospective data to stratify data.

2. Methods

2.1. Data sources

This retrospective observational study included all colon can-
cer patients who underwent most definite surgical resection of 
the primary site between November 1, 2015, and December 
31, 2019, at E-Da Hospital. This hospital is a would-be med-
ical center in Kaohsiung, Taiwan, with 900 beds in 2006 and 
1259 beds after 2020. Data for this study were obtained from 
administrative sources and linked with the Taiwan Cancer 
Registry Database (TCRD). The TCRD provides demographic 
data, including sex, age at diagnosis, date of birth, as well as 
cancer-specific information, including primary site, date of most 
definite surgical resection of the primary site, histology, clinical 
staging, pathologic staging, date of first recurrence, type of first 
recurrence, date of last contact or death, vital status, cancer sta-
tus, and cause of death. All information on the primary cancer 
site and histology were coded according to the third edition of 
the International Classification of Diseases for Oncology (ICD-
O-3).[10] Each colon cancer stage was based on the sixth edition 
of the AJCC TNM classification system.[11]

2.2. Ethics statement

This study protocol was reviewed and approved by the 
Institutional Review Board of E-Da Hospital and was con-
ducted in accordance with the Helsinki Declaration.

2.3. Study design

A total of 418 colon cancer patients underwent surgical resec-
tion for the primary site during the study period. Among them, 
303 patients had stage II, III, and IVA disease. One patient was 
excluded due to double cancer and 6 patients were excluded due 
to neoadjuvant chemotherapy.

2.4. Definition of a complicated case

Complicated cases were defined as follows: clinical staging was 
T4a, T4b, and M1a; preoperative cystoscopy positive findings; 
hydronephrosis or hydroureter detected by preoperative CT 
or sonography; suspected metastasis to the ovary or uterus by 
preoperative CT; and other organ metastasis detected during 
surgery.

The included 296 patients were divided into 3 groups accord-
ing to whether the case was complicated or not, and whether 
the individual’s surgery was performed by 1, 2, or >2 surgeons 
(combined surgery): those with complicated cases and had com-
bined surgery (C_2S); those with complicated cases and had 
surgery performed by a single surgeon (C_1S); and those with 
uncomplicated cases and had surgery performed by a single sur-
geon (NC_1S). Complete follow-up data were available for all 
patients.

2.5. Outcomes of interest

Overall survival (OS), disease-free survival (DFS), and length of 
stay (LOS) were the outcomes of interest in our study. OS was 
defined as the time from the date of the most definite surgical 
resection of the primary site to the date of last contact or death 
due to any cause. Patients who were alive or lost to follow up 
will be censored for OS at the date of last contact. DFS was 
defined as the time from the date of the most definite surgical 
resection of the primary site to the date of first recurrence or 
death due to any cause. LOS was defined as the time from the 
date of the most definite surgical resection of the primary site to 
the date of discharge or death.

2.6. Statistical analyses

Descriptive analyses of the quantitative data and patient char-
acteristics were performed. Continuous variables were reported 
as mean, standard deviation (SD), and 95% confidence inter-
val (CI), and compared using analysis of variance. Categorical 
variables are summarized as numbers and percentages and com-
pared using the chi-square test. Survival curves were plotted and 
compared using the Kaplan–Meier method and log-rank test. 
Statistical significance was set at P < .05. All statistical analy-
ses were performed using SPSS (version 24.0; IBM Corp. 2016. 
IBM SPSS Statistics for Windows, version 24.0; IBM Corp. 
Armonk, NY).

3. Results
A total of 296 patients with stage II, III, and IVA colon can-
cer underwent surgical resection at the primary site between 
November 2015 and December 2019. Among them, 35 (11.8%) 
were C_2S, 87 (29.4%) were C_1S, and 174 (58.8%) were 
NC_1S. Table 1 shows the differences in the clinical characteris-
tics among the 3 groups. There were no significant differences in 
the sex, age, examined lymph node (ELN), chemotherapy, intes-
tinal obstruction, and surgical mortality (P = .12, .52, .29, .90, 
0.15, and > .99, respectively). The proportion of patients with 
stage IVA was significantly higher in the C_2S group (C_2S, 
34.3%; C_1S, 26.4%; NC_1S, 0.0%; P < .001). However, no 
significant difference in patients with stage II and stage III dis-
ease was observed among the 3 groups (P = .67). The percentage 
of patients receiving targeted therapy was significantly higher in 
the C_2S group (C_2S, 22.9%; C_1S, 13.8%; NC_1S, 0.6%; 
P < .001). Furthermore, the percentage of patients with bowel 
perforation was significantly higher in the C_2S group (C_2S, 
17.1%; C_1S, 8.0%; NC_1S, 1.7%; P < .001).

The summary of the OS is presented in Table 2 and Figure 1. 
Table 2 shows the 12-, 24-, and 36-month OS rates and 95% 
CIs. The 12-month survival rates of the NC_1S, C_1S, and C_2S 
groups were 95.2% (95% CI: 92.0%–98.5%), 87.4% (95% CI: 
80.1%–94.8%), and 85.5% (95% CI: 73.8%–97.3%), respec-
tively. The 24-month survival rates of the NC_1S, C_1S, and 
C_2S groups were 87.5% (95% CI: 81.8%–93.1%), 70.9% 
(95% CI: 60.0%–81.9%), and 80.5% (95% CI: 65.9%–95.1%), 
respectively. The 36-month survival rates of the NC_1S, C_1S, 
and C_2S groups were 78.9% (95% CI: 71.2%–86.6%), 63.3% 
(95% CI: 51.1%–75.4%), and 69.7% (95% CI: 50.7%–88.6%), 
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respectively. Figure 1 presents the Kaplan–Meier survival curves 
for the patients in the 3 groups. Patients in the NC_1S group had 
significantly higher 12-, 24-, and 36-month OS rates compared 
to those in the C_1S group (P < .01). In contrast, there was no 
significant difference in OS among patients in the NC_1S and 
C_2S groups (P = .15). Similarly, a significant difference was 
observed between the DFS rates of the patients in the NC_1S 
and C_1S groups (P < .01). There was no significant difference 
in DFS among patients in the NC_1S and C_2S groups (P = .25) 
(Table 3; Fig. 2).

The 12-month DFS rates were 93.4% (95% CI: 89.7%–
97.2%) in the NC_1S group, 82.2% (95% CI: 73.7%–90.8%) 
in the C_1S group, and 85.5% (95% CI: 73.8%–97.3%) in the 
C_2S group. The 36-month DFS rates were 77.7% (95% CI: 
70.1%–85.3%), 60.5% (95% CI: 48.5%–72.5%), and 69.7% 
(95% CI: 50.7%–88.6%) in the NC_1S, C_1S, and C_2S 
groups, respectively.

Figure 3 shows that there was no significant difference in the 
LOS between the NC_1S and C_1S groups (P = .07), but a signif-
icant difference between the NC_1S and C_2S groups (P < .01) 

Table 1

Baseline characteristics of the patients.

 C_2S, n = 35 C_1S, n = 87 NC_1S, n = 174 P-value 

Gender    .12
  Male 13 (37.1%) 50 (57.5%) 88 (50.6%)  
  Female 22 (62.9%) 37 (42.5%) 86 (49.4%)  
Age     
  <65 y old 16 (45.7%) 44 (50.6%) 75 (43.1%) .52
  ≥65 y old 19 (54.3%) 43 (49.4%) 99 (56.9%)  
Stage    <.001*
  II 11 (31.4%) 29 (33.3%) 90 (51.7%)  
  IIa 1 (2.9%) 10 (11.5%) 58 (33.3%)  
  IIb 4 (11.4%) 15 (17.2%) 32 (18.4%)  
  IIc 6 (17.1%) 4 (4.6%) 0 (0.0%)  
  III 12 (34.3%) 35 (40.2%) 84 (48.3%)  
  IIIa 0 (0.0%) 1 (1.1%) 12 (6.9%)  
  IIIb 5 (14.3%) 18 (20.7%) 51 (29.3%)  
  IIIc 7 (20.0%) 16 (18.4%) 21 (12.1%)  
  IVA 12 (34.3%) 23 (26.4%) 0 (0.0%)  
ELN    .29
  ELN ≥ 12 32 (91.4%) 85 (97.7%) 163 (93.7%)  
  ELN < 12 3 (8.6%) 2 (2.3%) 11 (6.3%)  
Chemotherapy    .90
  Yes 27 (77.1%) 67 (77.0%) 130 (74.7%)  
  No 8 (22.9%) 20 (23.0%) 44 (25.3%)  
Targeted therapy    <.001*
  Yes 8 (22.9%) 12 (13.8%) 1 (0.6%)  
  No 27 (77.1%) 75 (86.2%) 173 (99.4%)  
Intestinal obstruction   .15
  Yes 19 (54.3%) 52 (59.8%) 82 (47.1%)  
  No 16 (45.7%) 35 (40.2%) 92 (52.9%)  
Bowel perforation    <.001*
  Yes 6 (17.1%) 7 (8.0%) 3 (1.7%)  
  No 29 (82.9%) 80 (92.0%) 171 (98.3%)  
Surgical mortality     
  Yes 1 (2.9%) 1 (1.1%) 2 (1.1%) >.99
  No 34 (97.1%) 86 (98.9%) 172 (98.9%)  

C_1S = patients with complicated cases and had surgery performed by a single surgeon, C_2S = patients with complicated cases and had combined surgery, ELN = examined lymph node, NC_1S = 
patients with uncomplicated cases and had surgery performed by a single surgeon. 
*Statistically significant.

Table 2

Summary of overall survival among the 3 groups.

 NC_1S C_1S C_2S  

Variable N = 174 N = 87 N = 35  
No. of deaths (%) 26 (14.9) 25 (28.7) 8 (22.9)  
OS (95% CI)     
  12 mo 95.2 (92.0–98.5) 87.4 (80.1–94.8) 85.5 (73.8–97.3)  
  24 mo 87.5 (81.8–93.1) 70.9 (60.0–81.9) 80.5 (65.9–95.1)  
  36 mo 78.9 (71.2–86.6) 63.3 (51.1–75.4) 69.7 (50.7–88.6)  

    Compared with NC_1S     

P – <.01* .15 0.02*

C_1S = patients with complicated cases and had surgery performed by a single surgeon, C_2S = patients with complicated cases and had combined surgery, ELN = examined lymph node, NC_1S = 
patients with uncomplicated cases and had surgery performed by a single surgeon, OS = overall survival. 
*Statistically significant.
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(NC_1S: mean = 12.0 days, SD = 8.9 days, range = 6–72 days; 
C_1S: mean = 14.3 days, SD = 11.5 days, range = 5–82 days; 
C_2S: mean = 22.0 days, SD = 19.7 days, range = 9–117 days).

Univariate analysis showed that stage IVA, bowel perfora-
tion, and C_1S were associated with a higher risk of mortality, 
while treatment with chemotherapy was associated with lower 
mortality (hazard ratio [HR] = 0.315, 95% CI: 0.187–0.531). 
Patients with bowel perforation had 3.756 times (95% CI: 
1.778–9.734) the hazard faced by patients without bowel per-
foration. The HR of mortality of the patients in the C_1S group 
significantly increased by 2.169 (P < .01) compared with those 

in NC_1S; however, the HR of the patients in the C_2S group 
did not significantly increase compared with those in the NC_1S 
group (HR = 1.800, 95% CI: 0.814–3.977). Mortality was sig-
nificantly higher in patients with stage IVA (HR = 5.098, 95% 
CI: 2.361–11.006) and stage III (HR = 2.123, 95% CI: 1.149–
3.923) than in patients with stage II (Table 4).

To consider the modeling interaction between the covariates, 
the groups (C_2S, C_1S, NC_1S), and other covariates were 
entered in a Cox regression model. The results are presented in 
Table 5. A significant interaction between the group and age was 
observed. For patients under 65 years of age, those in the C_1S 

Figure 1. Overall survival.

Table 3

Summary of disease-free survival among the 3 groups.

 NC_1S C_1S C_2S  

Variable N = 174 N = 87 N = 35  
No. of recur (%) 29 (16.7) 27 (31.0) 8 (22.9)  
DFS (95% CI)     
  12 mo 93.4 (89.7–97.2) 82.2 (73.7–90.8) 85.5 (73.8–97.3)  
  24 mo 84.0 (77.7–90.3) 64.3 (52.7–75.8) 80.5 (65.9–95.1)  
  36 mo 77.7 (70.1–85.3) 60.5 (48.5–72.5) 69.7 (50.7–88.6)  

    Compared with NC_1S     

P – <.01* .25 .02*

C_1S = patients with complicated cases and had surgery performed by a single surgeon, C_2S = patients with complicated cases and had combined surgery, CI = confidence interval, DFS, disease-free 
survival, ELN = examined lymph node, NC_1S = patients with uncomplicated cases and had surgery performed by a single surgeon. 
*Statistically significant.
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group had 8.512 times the hazard faced by those in the NC_1S 
group (95 % CI: 2.813–25.754); however, the HR of mortality 
of the patients in the C_2S group was not significantly higher 
than that in the NC_1S group (HR = 2.821, P = .23) (Table 6). 
In addition, there were significant interactions between the 

group and targeted therapy. For cases without targeted therapy, 
patients in the C_1S group had 2.2 times the hazard faced by 
patients in the NC_1S group (95% CI: 1.240–3.904), but the 
HR of mortality of the patients in the C_2S group was not sig-
nificantly higher than that in the NC_1S group (HR = 2.067, 

Figure 2. Disease-free survival.

Figure 3. Length of stay.
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P = .09) (Table 6). However, there was no significant interac-
tion between group and other covariates, including sex, ELN, 
chemotherapy, intestinal obstruction, and bowel perforation. 
In addition, a significant effect of gender on mortality was 
detected in the multivariate model with sex and group. Male 
sex was associated with higher mortality (HR = 1.729, 95% CI: 
1.012–2.955).

4. Discussion
In the present study, we found that patients in the NC_1S group 
had significantly higher 12-, 24-, and 36-month OS rates com-
pared to those in the C_1S group (P < .01). In contrast, there 
was no significant difference in the OS rates among patients in 
the NC_1S and C_2S groups (P = .15). Similarly, a significant 
difference between the DFS rates of the patients in the NC_1S 
and C_1S groups was observed (P < .01); however, there was 
no significant difference in the DFS rates among patients in the 
NC_1S and C_2S groups (P = .25). Based on our results, we 
believe that the survival of patients who underwent surgery 
performed by a multidisciplinary surgery team would improve.

Surgery plays an important role in the treatment of CRC. 
Patients who underwent curative resection had a significantly 
better prognosis.[12,13] Hermanek et al[12] demonstrated that 
patients who underwent resection for cure (R0) had significantly 
higher survival rates than those with R1 and R2 resections. The 
quality of surgery depended on the residual tumor status (cate-
gorized by the R classification), the size of the surgical margin, 
and the ELN number.[14–16] In some special situations, such as 
locally advanced colon cancer with tumors infiltrating or adher-
ent to the adjacent structures, cT4a or cT4b stage, hydronephro-
sis, hydroureter, distant metastasis to the ovary or uterus on 
clinical imaging examinations at diagnosis, and stool per vagina 
or gas in urine on preoperative examination, we believe that a 

multidisciplinary surgical team approach should be performed 
to achieve R0 resection.

The impact of having 2 operating surgeons was demonstra-
ble. Weichman et al[4] compared the outcomes of patients who 
underwent microsurgical breast reconstruction with single ver-
sus 2 operating surgeons and found that the operating room 
time and hospital LOS decreased significantly. Ames et al[3] 
showed that the presence of 2 attending surgeons on pedicle 
subtraction osteotomy decreased the operating time and esti-
mated blood loss. A report comparing outcomes between one 
versus 2 attending surgeons on adult scoliosis deformity surgery 
indicated that the co-surgeon approach decreased the incidence 
of intraoperative complications.[5] In contrast, there were no sig-
nificant differences in surgery times, hospital LOS, need for revi-
sion surgery, or complication rates on a 2-attending approach to 
microvascular limb reconstruction.[6]

E-Da Hospital has been a would-be medical center since 
2015 with a multispecialty operative team for CRC treatment 
established in March 2009. Through intensive cooperation 
between different specialists and regular weekly group meetings, 
treatment planning was addressed before the operation. A total 
of 302 patients with stage II, III, and IVA disease who under-
went surgical resection of the primary site were retrospectively 
reviewed between November 2015 and December 2019.

According to our results, the C_1S group had significantly 
lower OS rates than those in the NC_1S group. Moreover, the 
OS rates in the C_2S group was lower than that in the NC_1S 
group; however, the difference was not statistically significant. 
This might be because the sample size was not large enough to 
reveal a difference between the C_2S and NC_1S groups.

Incidentally, in patients with metastatic CRC (mCRC) and 
complicated cases who had surgery performed by a single sur-
geon, those treated with targeted therapy had higher OS rates 
than those treated without targeted therapy. Therefore, targeted 

Table 4

Univariate analysis of overall survival rate.

 Total (%) Hazard ratio 95% CI P 

Gender     
  Male 151 (51.0) 1   
  Female 145 (49.0) 0.590 0.348–1.000 .05
Age     
  <65 y old 135 (45.6) 1   
  ≥65 y old 161 (54.4) 1.625 0.953–2.769 .07
Stage     
  II 130 (43.9) 1   
  III 131 (44.3) 2.123 1.149–3.923 .02*
  IVA 35 (11.8) 5.098 2.361–11.006 <.001*
ELN     
  ELN < 12 16 (5.4) 1   
  ELN ≥ 12 280 (94.6) 0.544 0.217–1.362 .19
Chemotherapy     
  No 72 (24.3) 1   
  Yes 224 (75.7) 0.315 0.187–0.531 <.001*
Targeted therapy     
  No 275 (92.9) 1   
  Yes 21 (7.1) 1.660 0.662–4.166 .28
Intestinal obstruction    
  No 143 (48.3) 1   
  Yes 153 (51.7) 1.261 0.755–2.105 .38
Bowel perforation     
  No 280 (94.6) 1   
  Yes 16 (5.4) 3.756 1.778–7.934 .001*
Group     
  NC_1S 174 (58.8) 1   
  C_1S 87 (29.4) 2.169 1.252–3.758 <.01*
  C_2S 35 (11.8) 1.800 0.814–3.977 .15

C_1S = patients with complicated cases and had surgery performed by a single surgeon, C_2S = patients with complicated cases and had combined surgery, CI = confidence interval, ELN = examined 
lymph node, NC_1S = patients with uncomplicated cases and had surgery performed by a single surgeon.
*Statistically significant.
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therapy should be performed first for mCRC, which is in line with 
the current treatment guidelines for mCRC,[17–21] giving priority to 
the treatment of the metastatic site rather than the primary site.

5. Limitations
Our study has some limitations. In observational studies, to balance 
the covariates in the study groups, a propensity score method to 

generate matched study cohort was used.[22–25] However, the sample 
size was too small as we performed the matched study. Therefore, a 
retrospective review of all patients undergoing surgical resection of 
the primary site between November 2015 and December 2019 was 
conducted. Selection bias was present. Second, there were several 
confounding factors in each study group, including clinical staging, 
the site of distant metastasis, number of metastasis site, adjuvant 
treatment.[26] The OS of the patients with spontaneous perforation 
of the cancer was reduced but no statistically significant difference 
in DFS.[27] Lai et al[28] reported the hypoalbuminemic patients had 
significantly poorer OS and DFS rates compared to patients with 
normal serum albumin. Yang et al[29] showed that married patients 
had better 5-year disease-specific survival compared with unmar-
ried patients, the patients with perineural invasion had lower 5-year 
disease-specific survival compared with patients without perineural 
invasion, and the circumferential resection margin distance posi-
tively influences survival. Comorbidity was associated with poor 
short- and long-term survival in CRC patients.[30] Furthermore, 
the recognition of the circumferential resection margin in locally 
advanced colon cancer during surgery is different for each surgeon. 
In clinical T4a or T4b staging, performing R0 resection is often dif-
ficult. Thus, it is necessary to further analyze whether the resection 
margin is malignant.

6. Conclusion
According to the retrospective analysis, the quality of surgery 
affects the prognosis, especially in complicated cases, and the 

Table 5

Results for the interaction models and noninteraction models.

Variable Hazard ratio P Hazard ratio P 

g1 8.509 <.001*   
g2 2.810 .23   
age 4.913 <.01*   
age×g1 0.121 <.01*   
age×g2 0.590 .59   
g1 2.162 .11 2.130 .01*
g2 2.259 .14 2.033 .08
gender 1.807 .15 1.729 .04*
gender×g1 0.976 .97   
gender×g2 0.789 .78   
g1 7.418 .09 2.298 <.01*
g2 0.995 >.99 1.699 .19
ELN 0.455 .20 0.458 .11
ELN×g1 0.302 .32   
ELN×g2 1.901 .60   
g1 3.055 .01* 2.241 <.01*
g2 4.987 .01* 2.111 .07
chem 0.446 .05 0.299 <.001*
chem×g1 0.599 .37   
chem×g2 0.249 .09   
g1 2.202 <.01*   
g2 2.079 .09   
targ 11.518 .02*   
targ×g1 0.106 .06   
targ×g2 0.045 .04*   
g1 3.563 <.01* 2.126 .01*
g2 3.103 .04* 1.792 .15
io 2.001 .09 1.164 .57
io×g1 0.396 .10   
io×g2 0.330 .18   
g1 2.188 .01* 1.963 .02*
g2 1.366 .53 1.484 .34
bp 5.789 .02* 3.070 .01*
bp×g1 0.326 .24   
bp×g2 0.758 .79   

bp = bowel perforation, C_1S = patients with complicated cases and had surgery performed by a single surgeon, C_2S = patients with complicated cases and had combined surgery, chem. = 
chemotherapy, ELN = examined lymph node, g1 = C_1S, g2 = C_2S, io = intestinal obstruction, targ = targeted therapy.
*Statistically significant.

Table 6

Results for the stratified models.

Variable Hazard ratio (95% CI) P 

Age < 65, y   
  g1 8.512 (2.813–25.754) <.001*
  g2 2.821 (0.516–15.414) .23
Age ≥ 65, y   
  g1 1.028 (0.486–2.171) .94
  g2 1.665 (0.675–4.111) .27
Without targeted therapy  
  g1 2.200 (1.240–3.904) .01*
  g2 2.067 (0.894–4.782) .09
With targeted therapy  
  g1 0.441 (0.043–4.478) .49
  g2 0.132 (0.007–2.664) .19

C_1S = patients with complicated cases and had surgery performed by a single surgeon, C_2S = 
patients with complicated cases and had combined surgery, g1 = C_1S, g2 = C_2S.
*Statistically significant.
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survival of patients who underwent surgery performed by a 
multispecialty operative team improved. Therefore, for colon 
cancer patients, surgery performed by the multispecialty oper-
ative team could be considered as who clinically staged T4a, 
T4b, M1a, or had positive findings on preoperative cystoscopy 
or sonography, hydronephrosis or hydroureter at preoperative 
CT or sonography, ovarian metastases or uterine metastases 
evaluated on preoperative CT, and detection of other distant 
metastases during surgery.
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