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Background: No study has reported the risk factors associated with the prognosis of 
patients with transverse colon cancer. Therefore, we aimed to demonstrate the long-term 
outcomes of transverse colon cancer patients undergoing radical surgery and explore the 
prognostic factors.
Materials and Methods: The clinical data of a total of 366 patients with transverse colon 
cancer staged from I to IIIC undergoing radical surgery from February 1992 to May 2017 
were retrospectively analyzed. Clinicopathological features were recorded, and univariate 
and multivariate analyses were conducted to evaluate the association between the factors and 
overall survival (OS) as well as disease-free survival (DFS). Kaplan–Meier curves were 
generated to assess the association between TNM stage and OS and DFS, respectively.
Results: The median follow-up time was 62 months, and the 5-year OS and DFS rates were 
87.5% and 86.5%, respectively. In addition, a significant difference was also found in the OS 
and DFS curves according to TNM stage. The N classification, vascular invasion, differ-
entiation, preoperative CA199, preoperative CA125 and preoperative AFP were significantly 
associated with OS according to univariate analysis, while N classification and differentiation 
were independent prognostic factors for OS according to multivariate analysis (both P < 
0.05). Similarly, N classification, vascular invasion, differentiation, preoperative CA199, 
preoperative CA125, and preoperative AFP were statistically correlated with DFS according 
to univariate analysis, while N classification and preoperative CA199 were independent 
prognostic factors for DFS according to multivariate analysis (both P < 0.05).
Conclusion: N classification was an independent factor for both OS and DFS, while 
differentiation and CA199 were independent prognostic factors only for OS and DFS, 
respectively.
Keywords: transverse colon cancer, radical surgery, risk factor

Introduction
Colorectal cancer (CRC) is a common malignancy that severely threatens the health of the 
population and increases the financial burden of the families and the country of cancer 
patients. It is the fourth most common cancer in the world and the second leading cause of 
cancer-related death in the west.1 Although the majority of patients are diagnosed between 
50 and 70 years of age, the incidence of colorectal cancer in the younger population is 
increasing in recent years and the younger patients have lower survival.2,3 Many other 
studies have investigated the prognostic factors of colorectal cancer, including the number 
of lymph nodes examined,4,5 oncogenes,6 and correlated miRNAs.7,8

However, few studies have reported data on transverse colon cancer as a separate 
category. The reason is that transverse colon cancer is less frequent than other colon 
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cancers, including rectal cancer, sigmoid colon cancer, 
cecum cancer, or right and left colon cancer. Few published 
studies have reported the long-term oncological outcomes 
specifically in transverse colon cancer. So far, no study has 
analyzed the risk factor for the long-term prognosis of trans-
verse colon cancer patients. Thus, the purpose of our study 
was to explore the association between clinicopathological 
characteristics and the prognosis of transverse colon cancer 
patients undergoing radical surgery at stages from I to IIIC 
based on multicenter databases.

Materials and Methods
Data of patients who underwent radical surgery from 
February 2, 1992 to May 16, 2017 were collected from 
three Affiliated Hospitals of Nanchang University. Patients 
with metastasis and those who received emergency surgery 
due to obstruction, perforation or hemorrhage or were lost 
to follow-up were excluded from the analysis. Then, 15 
patients with stage IV transverse colon cancer and 5 
patients who received palliative surgery were excluded. 
Thus, a total of 366 patients in stages from I to IIIC 
were included in our study. The protocol of this study 
was reviewed and approved by the Medical Ethics 
Committee of The Second Affiliated Hospital of 
Nanchang University. Ethics Committee approved oral 
informed consent. Informed consent was obtained orally 
from the included patients by telephone and was approved 
by the Medical Ethics Committee of The Second Affiliated 
Hospital of Nanchang University and that your study 
complied with the Declaration of Helsinki.

The cancer stage was classified according to the 7th 
pathological TNM staging system of the AJCC.9 Radical 
surgery was identified as a procedure with no residual 
tumor left at the resection margins under microscopical 
observation.3

Transverse colon cancer includes cancer arising between 
the hepatic and splenic flexures. For the enrolled 366 
patients, the following information was obtained: gender, 
age, TNM stage, T classification, N classification, tumor 
size, cancer nodules, perineural invasion, vascular invasion, 
differentiation, American Society of Anesthesiologists score 
(ASA score: I, healthy; II, mild systemic disorder; III, severe 
systemic disorder; IV, severe systemic disorder with threat to 
life; and V, state of illness sufficiently dire so as to indicate 
death within 24 hours without surgical intervention), preo-
perative tumor serum markers including carbohydrate anti-
gen 199 (CA199), carbohydrate antigen 125 (CA125), 

Table 1 Clinicopathological Characteristics of Patients

Characteristics Number of Cases (%)

Age (y)
≥60 172 (47)

<60 194 (53)

Gender

Male 188 (51.4)
Female 178 (48.6)

TNM stage
I 18 (4.9)

IIA 67 (18.3)

IIB 156 (42.6)
IIC 19 (5.2)

IIIB 72 (19.7)

IIIC 34 (9.3)

T classification

T1 5 (1.4)
T2 12 (3.3)

T3 84 (23)

T4 264 (72.3)

N classification

N0 260 (71)
N1 77 (21)

N2 29 (7.9)

Tumor size (cm)

≥6 153 (41.8)

<6 213 (58.2)

Cancer nodules

Positive 39 (10.7)
Negative 327 (89.3)

Perineural invasion
Positive 29 (7.9)

Negative 337 (92.1)

Vascular invasion

Positive 25 (6.8)

Negative 341 (93.2)

Differentiation

Well 10 (2.7)
Moderate 296 (81.1)

Poor 59 (16.2)

ASA score

I 47 (12.8)
II 281 (76.8)

III 38 (10.4)

CA199 (ug/L)

≥37 72 (19.8)

<37 292 (80.2)

(Continued)
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carcinoembryonic antigen binding protein (CEA) and alpha- 
fetoprotein receptor (AFP). The deadline for the follow-up 
was May 2018. The mean follow-up time was 70.3 months. 
Follow-up information was collected from medical records, 
telephone calls or house visits.

All variables were converted into classification vari-
ables and presented as numbers and percentages. The cut- 
off value for age distribution was 60 years, 6 cm for tumor 

size, 37 µg/L for CA199, 35 µg/L for CA125, 5 µg/L for 
CEA, 25 µg/L for AFP, as many previous studies.10–13 

Other variables were classified according to their 
character.

Statistical Analysis
The chi-squared test was used to assess the significance of 
baseline differences and the Kaplan–Meier method was 
used to calculate the rates of overall and disease-free 
survival. The prognostic factors and survival rates were 
compared using the Log rank test. Univariate and multi-
variate analyses were conducted using the Cox model. 
Differences with P-values of less than 0.05 in a two- 
tailed test were considered statistically significant. SPSS 
software (version 21.0; IBM Corp, USA) was used to 
perform all statistical analyses.

Results
The evaluated clinicopathological characteristics are listed in 
Table 1. Among the 366 patients enrolled in total, 194 (53%) 
were younger than 60 years and 188 (51.4%) were male. 
Eighteen (4.9%), 67 (18.3%), 156 (42.6%), 19 (5.2%), 72 

Table 1 (Continued). 

Characteristics Number of Cases (%)

CA125 (ug/L)

≥35 31 (8.5)

<35 335 (91.5)

CEA (ug/L)

≥5 121 (33.1)
<5 245 (66.9)

AFP (ug/L)
≥25 2 (0.6)

<25 361 (99.4)

Abbreviation: ASA, American Society of Anesthesiologists.

Figure 1 Overall survival of patients with transverse colon cancer according to TNM stage.
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(19.7%), and 34 (9.3%) patients were at TNM stages I, IIA, 
IIB, IIC, IIIB and IIIC, respectively. One hundred and fifty- 
three (41.8%) patients had tumor size greater than or equal to 
6 (cm). In addition, 39 (10.7%), 29 (7.9%), and 25 (6.8%) of 
the patients had cancer nodules, perineural invasion, and 
vascular invasion, respectively. The pathological differentia-
tion degree of tumors from 10 (2.7%) patients was recog-
nized as well differentiated, while 296 (81.1%) were 
classified as moderate, and 59 (16.2%) as poor. The ASA 
scores of 47 (12.8%), 281 (76.8%), and 38 (10.4%) patients 
were I, II and III, respectively. According to their cut-off 
values, 72 (19.8%), 31 (8.5%), 121 (33.1%), and 2 (0.6%) 
patients had positive expression of preoperative CA199, 
CA125, CEA and AFP, respectively.

The median follow-up time was 62 months, ranging from 
11 months to 302 months. In terms of oncological outcomes, 
the 5-year OS and DFS rates for transverse colon cancer 
patients undergoing radical resection were 87.5% and 
86.5%, respectively. The overall survival curves among 
stages, including I, IIA, IIB, IIC, IIIB, and IIIC differed 
significantly (P < 0.001, Figure 1). Significant differences 
were also found in the disease-free survival curves among 

the TNM stage (P < 0.001, Figure 2). As shown in Table 2, the 
univariate analysis revealed that N classification (HR = 2.441, 
95% CI: 1.686–3.534), vascular invasion (HR = 0.270, 95% 
CI: 0.125–0.584), differentiation (HR = 2.688, 95% CI: 1.-
458–4.956), preoperative CA199 (HR = 0.375, 95% CI: 0.-
199–0.705), CA125 (HR = 0.425, 95% CI: 0.188–0.958) and 
AFP (HR = 0.104, 95% CI: 0.014–0.764) had statistically 
significant associations with OS. The multivariate 
analysis indicated that N classification (HR = 1.909, 95% 
CI: 1.248–2.920) and differentiation (HR = 2.153, 95% CI: 
1.141–4.062) were independent prognostic factors for OS. 
Similarly, N classification (HR = 2.445, 95% CI: 1.714– 
3.488), vascular invasion (HR = 0.243, 95% CI: 0.117–0.503), 
differentiation (HR = 2.205, 95% CI: 1.208–4.024), preopera-
tive CA199 (HR = 0.371, 95% CI: 0.205–0.674), preoperative 
CA125 (HR = 0.423, 95% CI: 0.198–0.905), and preoperative 
AFP (HR = 0.125, 95% CI: 0.017–0.914) showed statistically 
significant correlations with DFS according to univariate ana-
lysis, while N classification (HR = 1.987, 95% CI: 1.306–-
3.025) and preoperative CA199 level (HR = 0.524, 95% CI: 
0.275–0.996) were independent prognostic factors for DFS 
according to multivariate analysis.

Figure 2 Disease-free survival of patients with transverse colon cancer according to TNM stage.
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Table 2 Prognostic Factors for Overall and Disease-Free Survival (n=366)

OS DFS

Univariate P Multivariate P Univariate P Multivariate P

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)

Age (y) 0.120 0.984

≥60

<60 0.616 (0.335–1.135) 0.994 (0.558–1.770)

Gender 0.884 0.799

Male

Female 1.046 (0.571–1.918) 1.077 (0.607–1.910)

T classification 0.204 0.202

T1

T2

T3

T4 1.494 (0.804–2.779) 1.457 (0.817–2.600)

N classification < 0.001 0.003 < 0.001 0.001

N0

N1

N2 2.441 (1.686–3.534) 1.909 (1.248–2.920) 2.445 (1.714–3.488) 1.987 (1.306–3.025)

Tumor size (cm) 0.862 0.898

≥6

<6 0.947 (0.514–1.746) 1.039 (0.58–1.860)

Cancer nodules 0.599 0.833

Positive

Negative 0.778 (0.306–1.981) 0.905 (0.358–2.289)

Perineural invasion 0.153 0.085 0.754

Positive

Negative 0.532 (0.224–1.265) 0.493 (0.221–1.102) 1.160 (0.457–2.946)

Vascular invasion 0.001 0.512 < 0.001 0.151

Positive

Negative 0.270 (0.125–0.584) 0.736 (0.294–1.840) 0.243 (0.117–0.503) 0.537 (0.230–1.254)

Differentiation 0.002 0.018 0.010 0.080

Well

Moderate

Poor 2.688 (1.458–4.956) 2.153 (1.141–4.062) 2.205 (1.208–4.024) 1.743 (0.935–3.249)

ASA 0.160 0.640

1

2

3 1.598 (0.831–3.072) 1.159 (0.626–2.146)

CA199 (ug/L) 0.002 0.106 0.001 0.049

≥37

<37 0.375 (0.199–0.705) 0.564 (0.282–1.129) 0.371 (0.205–0.674) 0.524 (0.275–0.996)

CA125 (ug/L) 0.039 0.998 0.027 0.991

≥35

<35 0.425 (0.188–0.958) 1.001 (0.396–2.529) 0.423 (0.198–0.905) 1.005 (0.414–2.442)

CEA (ug/L) 0.675 0.992

≥5

<5 0.880 (0.483–1.602) 1.003 (0.575–1.749)

(Continued)
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Discussion
Transverse colon cancer is a tumor located between the 
hepatic and splenic flexure of the colon. The incidence of 
transverse colon cancer is relatively low, accounting for 
only about 10% of all colorectal cancer cases.14,15 

Although colorectal cancer has been well studied,16–19 

there are few studies on specifically transverse colon can-
cer, and there are even fewer studies on the long-term 
outcomes of transverse colon cancer patients who under-
went radical surgery. To our best knowledge, this is the 
first study to analyze the risk factors for the long-term 
prognosis of transverse colon cancer.

Here, we retrospectively analyzed 366 transverse colon 
cancer cases staged from I to IIIC to explore the prognosis 
of transverse colon cancer patients undergoing radical 
surgery. The median follow-up time was 62 months, and 
the 5-year OS and DFS rates were 87.5% and 86.5%, 
respectively. In addition, significant differences were also 
found in the OS and DFS curves according to the TNM 
stage. N classification, vascular invasion, differentiation, 
preoperative CA199, preoperative CA125 and preopera-
tive AFP were significantly associated with OS according 
to univariate analysis, while N classification and differen-
tiation were independent prognostic factors for OS accord-
ing to multivariate analysis (both P < 0.05). Similarly, 
N classification, vascular invasion, differentiation, preo-
perative CA199, preoperative CA125, and preoperative 
AFP were found to be related to the DFS according to 
univariate analysis, while N classification and the preo-
perative CA199 level were independent prognostic factors 
for DFS according to multivariate analysis (both P < 0.05).

Noticeably, Cox analysis did not show T classification 
influence on prognosis, although TNM stage and N stage 
both have a significant influence on prognosis. It is differ-
ent from most previous studies on colon cancer which 
reported that advanced T classification predicts poor prog-
nosis. The reasons may be the relatively small sample size 

of patients or it is the definite situation in transverse colon 
cancer. We could not draw a firm conclusion about this 
because the present study firstly analyzed the risk factors 
for the long-term prognosis of transverse colon cancer 
solely. Prospective studies with a larger sample size and 
higher-quality are needed to identify this finding.

Among the available studies on transverse colon can-
cer, this study has the biggest sample size. Moreover, the 
follow-up period of our study was long enough to calcu-
late the 5-year survival rates. In addition, this study is 
a multi-center retrospective study. Most importantly, no 
previous study analyzed the risk factor for the long-term 
prognosis of transverse colon cancer.

However, our study has some limitations. Firstly, the 
findings are limited by the retrospective nature of the 
analyses, as well as potential selection bias. Secondly, 
the accuracy of cumulative overall and disease-free survi-
val rates according to tumor stages was limited by 
a relatively small number of cases in each stage. Finally, 
the data are collected over a long timeframe. Although all 
patients’ stage as re-classified according to the 7th patho-
logical TNM staging system of the AJCC, the advanced 
therapy and more accurate staging inevitably bring bias for 
the correlated results. Further prospective studies with 
a larger sample size and higher quality are needed to 
explore the risk factors influencing the long-term prog-
nosis in patients with transverse colon cancer undergoing 
radical surgery.

Conclusions
Ultimately, our study demonstrated that N classification 
and differentiation are independent prognostic factors for 
OS, while N classification and the preoperative CA199 
level are independent prognostic factors for DFS. The 
results of this study provide a meaningful theoretical 
basis for the prognosis and assessment of the recurrence 
risk in patients with transverse colon cancer.

Table 2 (Continued). 

OS DFS

Univariate P Multivariate P Univariate P Multivariate P

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)

AFP (ug/L) 0.026 0.483 0.040 0.795

≥25

<25 0.104 (0.014–0.764) 0.449 (0.048–4.206) 0.125 (0.017–0.914) 0.744 (0.079–6.990)

Abbreviations: OS, overall survival; DFS, disease-free survival; HR, hazard ratios; CI, confidence interval; ASA, American Society of Anesthesiologists.
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