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INTRODUCTION

Signet-ring cell carcinoma (SRCC) is a rare histological 
subtype of colorectal cancer (CRC), which was first reported 
by Laufman and Saphir in 1951 [1]. According to the World 
Health Organization (WHO) criterion, SRCC is composed of 
more than 50% of signet-ring cells (SRCs) in which the nucleus 

is squeezed to the side by the prominent intracytoplasmic 
mucin [2]. The overall incidence of SRCC in colorectum is 
rare, ranging from 0.1% to 5% in Western countries [3-6] and 
1.2-4.6% in China [7]. When compared with classical adeno-
carcinoma, SRCC is more likely to be associated with younger 
age at presentation, more advanced stage of diagnosis, and 
worse prognosis. Due to its rare occurrence, literature on col-
orectal SRCC is limited. However, distinct differences in clin-
icopathological manifestations make SRCC a unique entity 
that requires special attention.

Eventhough, the WHO defines SRCC as SRC that exceeds 
50% of tumor tissue composition, in the daily clinical practice, 
we also encounter patients with tumors exhibiting a compo-
nent of SRCs with less than 50% of the tumor mass. However, 
the clinical characteristics and prognosis of these patients are 
less well characterized, mainly due to the overall low inci-
dence of colorectal SRCC. Whether the ratio of SRCs com-
ponent plays a role in tumor biology and prognosis in SRCC 
still remains uncertain. The high-risk patients could be candi-
dates for more individualized follow-up and intense adjuvant 
therapy. In addition, no individualized prognostic prediction 
model has yet been established for this subset of patients.

Therefore, the present study was aimed to compare the 
clinicopathological characteristics and prognosis of CRC 
patients with different SRC components, and to identify inde-
pendent prognostic factors. Moreover, an individualized pre-
dicting model for the prognosis of CRC patients with different 
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ABSTRACT

While the prognosis of patients with partial signet-ring cell carcinoma (PSRCC) has been rarely reported, colorectal signet-ring cell carcinoma 
(SRCC) has been associated with poor prognosis. The aim of this study was to analyze the prognosis of patients with different signet-ring cell 
(SRC) composition and establish a prediction model. A total of 91 patients with SRC component were included in the study. These patients 
were divided into two groups: SRCC group (SRC composition >50%; n = 41) and PSRCC group (SRC composition ≤50%; n = 50). COX regression 
model was used to identify independent prognostic factors for overall survival (OS). A predictive nomogram was established and compared 
with the 7th American Joint Committee on Cancer (AJCC) staging system. After a median follow-up of 16 months, no significant difference in 
OS was observed in either group. Pre-operative carcinoembryonic antigen level, pN stage, M stage, pre-operative ileus, and adjuvant chemo-
therapy were independent prognostic risk factors for OS (p < 0.05). A nomogram for predicting the OS of colorectal SRCC was established 
with a C-index of 0.800, and it showed better performance than that of the 7th AJCC staging system (p < 0.001). In summary, the ratio of SRC 
component was not an independent prognostic factor of the OS. Those patients with <50% of SRC component should be given the same clinical 
attention. A predictive nomogram for survival based on five independent prognostic factors was developed and showed better performance 
than the 7th AJCC staging system. This resulted to be helpful for individualized prognosis prediction and risk assessment.
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was measured as the time from the date of operation to the 
date of death or last contact.

Statistical analysis

Statistical analysis was performed using SPSS 22. 0 (SPSS 
INC., Chicago). Categorical variables were compared by Chi-
square or Fisher’s exact test. Continuous variables were com-
pared by independent samples t-test. The survival rate was 
evaluated by the Kaplan–Meier method and compared by 
the log-rank test. Univariate and multivariate analysis of the 
independent prognostic factors of CRC with SRCC was per-
formed using COX risk regression. Based on the independent 
prognostic factors in the COX regression model, a predicting 
nomogram was formulated using R 3.5.1 (www.r-project.org) 
with the survival and rms package. The discrimination of the 
nomogram was evaluated by calculating the Harrell’s concor-
dance index (C-index). The higher C-index the better perfor-
mance of the prediction model. The nomogram was internally 
validated by 1000 resampling bootstrap. The calibration plot 
was performed by comparing the predicted survival probabil-
ity and the actual observation. According to the nomogram, 
the total score for each patient was calculated, and the first 
75% of the score was identified as cutoff value using the quar-
tile spacing method. Risk classifications were illustrated with 
the Kaplan–Meier curve after the patients were divided into 
different prognostic groups according to percentile scores. 
The former 75% of the patients were classified as the low-risk 
group, the remaining patients as the high-risk group. To evalu-
ate the predictive performance of the 7th AJCC staging system 
and our prediction model, the receiver operating character-
istic (ROC) curve was drawn and the area under the ROC 
curve (AUC) was calculated. p < 0.05 was considered statis-
tically significant.

RESULTS

Patient and pathological characteristics

A total of 91 patients with colorectal SRCC were enrolled 
in our analysis, including 41  patients with SRCC and 

SRC component was established to help better prognostica-
tion and clinical decision-making.

MATERIALS AND METHODS

Patients

Clinicopathological data of patients with colorec-
tal SRCC at Fujian Medical University Union Hospital 
from January 2010 to September 2018 were analyzed ret-
rospectively. The inclusion criteria were as follows: (1) 
Pathologically proven SRCC; (2) surgical treatment, includ-
ing radical and palliative surgery; and (3) complete clinical 
and pathological data. Exclusion criteria included (1) famil-
ial polyposis, ulcerative colitis, or Lynch syndrome; (2) mul-
tiple primary CRC or combined with other tumors; and (3) 
presence of other pathological components (e.g.  neuroen-
docrine). Finally, a total of 91 patients were enrolled in our 
analysis.

Definitions

Patients were divided into two groups according to the 
percentages of SRCC and mucin: (1) SRCC group (SRC com-
ponent >50%, Figure 1A) and (2) PSRCC group (SRC compo-
nent ≤50%, Figure 1B). The pathological type and signet-ring 
cell amount and percentage were assessed by two experi-
enced pathologists, independently. Pathological staging of 
the tumor was based on the 7th edition of the American Joint 
Committee on Cancer (AJCC) tumor staging system. Tumor 
location was divided into proximal colon, distal colon, and 
rectum. Proximal colon was defined as ileocecum, cecum, 
ascending colon, and transverse colon up to the hepatic flex-
ure. Distal colon was defined as splenic flexure, descending 
colon, sigmoid, and rectosigmoid colon. Palliative surgery 
included microscopical tumor remnants (R1) and macro-
scopical tumor remnants (R2) resection, bypass surgery, or 
ileostomy.

Follow-up

All patients were followed up by an outpatient visit, tele-
phone interview, WeChat, or email. The follow-up interval was 
once every 3 months in the first 2 years, once every 6 months 
in the following 3  years, and once a year thereafter. At each 
visit, all patients received imaging and laboratory examination, 
including tumor markers, such as carcinoembryonic antigen 
(CEA) and carbohydrate antigen 199 (CA199). In addition, 
chest radiographs, computed tomography or magnetic reso-
nance imaging examinations, and endoscopy were performed 
at least once a year. Further assessment, such as positron emis-
sion tomography, was performed when required. The last fol-
low-up date was September 30, 2018. Overall survival (OS) 

FIGURE 1. (A) SRCC (hematoxylin and eosin; ×200). (B) PSRCC. 
Signet-ring cells accounted for ≤50% of tumor composition 
(hematoxylin and eosin; ×200). SRCC: Signet-ring cell carci-
noma; PSRCC: Partial signet-ring cell carcinoma.
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TABLE 1. Clinicopathological characteristics of SRCC 
colorectal cancer patients

Variables Total
(n=91)

SRCC
(n=41)

PSRCC
(n=50) p value*

Age (years) 52.3±17.4 46.5±16.3 57±17.1
≤40 21 (23.1) 12 (29.3) 9 (18) 0.204
>40 70 (76.9) 29 (70.7) 41 (82)

Gender
Male 53 (58.2) 26 (63.4) 27 (54) 0.365
Female 38 (41.8) 15 (36.6) 23 (46)

Pre-ALB (g/l) 38.49 (7.10) 39.18 7.66) 37.92 
(6.62)

0.401

Pre-CEA (ng/mL)
≤5 53 (58,2) 29 (70.7) 24 (48) 0.029
>5 38 (41.8) 12 (29.3) 26 (52)

Pre-CA199 (U/mL)
≤37 64 (70.3) 34 (82.9) 30 (60) 0.017
>37 27 (29.7) 7 (17.1) 20 (40)

Location
Proximal colon 29 (31.9) 9 (22) 20 (40) 0.165
Distal colon 25 (27.5) 12 (29.3) 13 (26)
Rectum 37 (40.7) 20 (48.7) 17 (34)
Top grid 6.1±2.2 6.1±2.1 6.1±2.3 0.455

Pathological type
Ulcer 52 (57.1) 23 (59) 29 (58) 0.495
Expanding 18 (19.8) 6 (15.4) 12 (24)
Infiltrating 19 (20.9) 10 (25.6) 9 (18)

pT stage
1 2 (2.2) 1 (2.6) 1 (2.0) 0.557
2 1 (1.1) 1 (2.6) 0 (0)
3 47 (51.6) 18 (46.2) 29 (58)
4 39 (42.9) 19 (48.7) 20 (40)
x

pN stage
0 11 (12.1) 3 (7.7) 8 (16) 0.470
1 15 (16.5) 6 (15.4) 9 (18)
2 63 (69.2) 30 (76.9) 33 (66)
x

M stage
0 65 (71.4) 27 (65.9) 38 (76) 0.286
1 26 (28.6) 14 (34.1) 12 (24)

Neural invasion 26 (28.6) 11 (28.2) 15 (30) 0.853
Lymphovascular 
invasion

34 (37.4) 12 (30.8) 22 (44) 0.202

Pre-operative ileus 24 (26.4) 17 (41.5) 7 (14) <0.003
Emergency operation 6 (6.6) 3 (7.3) 3 (6) 1
Pathological stage

I-II 11 (12.1) 3 (7.3) 8 (16) 0.333
III-IV 80 (87.9) 38 (92.7) 42 (84)

Surgical resection
Radical excision 73 (80.2) 31 (75.6) 42 (84) 0.317
Palliative resection 18 (19.8) 10 (24.4) 8 (16)

Surgical type
Laparoscope 52 (57.1) 22 (53.7) 30 (60) 0.543
Open 39 (42.9) 19 (46.3) 20 (40)

Adjuvant 
chemotherapy

73 (80.2) 33 (80.5) 40 (80) 0.954

Data are expressed as n (%) or as median±standard deviation, 
where appropriate. Row percentages are presented. Significant dif-
ferences are bolded. *p value resulted from comparison between 
SRCC and PSRCC groups. SRCC: Signet-ring cell carcinoma; PSRCC, 
Partial signet-ring cell carcinoma; Pre-ALB: Pre-operative albumin; 
Pre-CEA: Pre-operative carcinoembryonic antigen; CA199: Pre-
operative carbohydrate antigen 199
P values in bold are significant

50  patients with PSRCC. There were 53  (58.2%) males and 
38 (41.8%) females with a median age of 52.3 years. The clini-
copathological characteristics of the two groups are shown in 
Table 1. No significant difference was observed between the 
two groups in terms of age, sex, tumor location, and patho-
logical stage (all p > 0.05, Table 1). Among them, 54/91 (59.3%) 
patients had tumors located in the colon, while 37/91 (40.7%) 
had tumors located in the rectum. The distribution of sites for 
primary tumors was similar in SRCC and PSRCC groups (p = 
0.165). Patients in both groups presented with larger tumors 
(6.1 ± 2.1 vs. 6.1 ± 2.2, p = 0.455) and mostly ulcerative lesion 
(59% vs. 58%, p = 0.495). Patients in the PSRCC group were 
more likely to present with higher pre-operative CEA and 
CA199 levels, when compared with SRCC patients (p = 0.029 
and p = 0.017, respectively). Interestingly, we observed a higher 
probability of pre-operative ileus in patients in the SRCC 
group (41.5% vs. 14%, p<0.003). A higher proportion of patients 
with pT3-4 (86/91, 94.5%), pN2 (63/91, 69.2%), and III-IV stage 
(80/91, 87.9%) disease was noted in our study cohort. There 
was no significant difference in pT stage, pN stage, and patho-
logical staging between the two groups (all p > 0.05).

Survival outcomes

The median follow-up time was 16 months (range 1-107). 
In our study cohort, 52/91 (57.1%) patients experienced tumor 
recurrence, including peritoneal metastases (33/91, 36.3%). 
The 1-, 2-, and 3-year OS rates in SRCC and PSRCC group 
were 73.8% versus 77.4%, 48.6% versus 66.3%, and 37.4% versus 
51.2%, respectively. However, this difference was not statisti-
cally significant, as demonstrated in the Kaplan–Meier sur-
vival curve (p = 0.409, Figure 2).

FIGURE 2. Overall survival between SRCC and PSRCC group. 
SRCC: Signet-ring cell carcinoma; PSRCC: Partial signet-ring 
cell carcinoma.
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Prognostic factors of OS

Univariate analysis showed that the prognostic risk fac-
tors of OS included pre-operative CEA level (hazard ratio 
[HR]   =  2.278, 95% confidence interval [CI] 1.269-4.090, 
p = 0.006), pre-operative albumin level (HR = 0.929, 95% 
CI 0.891-0.969, p = 0.001), tumor size (HR = 1.273, 95% 
CI 1.072-1.427,p = 0.004), pT stage (HR = 2.170, 95% CI 
1.236-3.811, p = 0.007), pN stage (HR = 2.204, 95% CI 1.185-
4.099, p = 0.013), pM stage (HR = 2.475, 95% CI 1.376-4.453, 
p = 0.002), pre-operative ileus (HR = 4.394, 95% CI 2.334-8.276, 
p = 0.000), emergency surgery (HR = 7.564, 95% CI 3.016-
18.975, p < 0.001), surgical resection (HR = 2.308, 95% CI 1.223-
4.356, P = 0.010), surgical type (HR = 2.428, 95% CI 1.345-4.382, 
p = 0.003), and adjuvant chemotherapy (HR = 0.496, 95% CI 
0.251-0.981, p = 0.004), as shown in Table 2.

After adjusting for confounding factors, COX regression 
analysis demonstrated that the independent risk factors for 
overall survival were pre-operative CEA level (HR = 3.286, 95% 
CI 1.584-6.819, p = 0.001), pN stage (HR = 2.618, 95% CI 1.282-
5.345, p = 0.008), M stage (HR = 2.804, 95% CI 1.165-6.747, 
p = 0.021), pre-operative ileus (HR = 5.457, 95% CI 2.142-13.900, 
p < 0.001), and adjuvant chemotherapy (HR = 0.153, 95% CI 
0.064-0.362, p < 0.001), as demonstrated in Table 3.

Establishment and evaluation of a nomogram 
prediction model

Based on the significant independent factors in the COX 
regression model, a nomogram was established for predict-
ing OS in CRC patients with SRC component, as shown in 
Figure 3A. To determine the probability of survival, total score 
was obtained by summing up points for each variable. Patients 
with a higher total score were more likely to obtain a lower 
probability of 1-, 2-, and 3-year OS. The performance of the 
nomogram for OS prediction was bootstrapped and validated 
internally with a C-index of 0.800. The calibration plot for the 
probability of 3-year OS presented good agreement between 
predicted probability and actual observation (Figure 3B).

Each patient was scored and ranked according to per-
centiles, and afterward, risk classifications and stratifications 
were implemented to illustrate the ability of the nomogram to 
make risk assessments. The first 75% was identified as the cut-
off value using the quartile spacing method, and the remain-
der was defined as high-risk and low-risk group. As shown in 
Figure 3C, patents in the low-risk group were likely to experi-
ence a better probability of OS (p = 0.045), in accordance with 
results from our nomogram.

In addition, the predictive value of our nomogram was 
compared with that of the 7th AJCC staging system by draw-
ing a ROC curve and calculating AUC. The AUC of the 
nomogram was 0.829, significantly higher than 0.719 of the 
7th AJCC staging system (p < 0.001). As illustrated in Figure 4, 
the nomogram showed superior OS predictive ability than the 
7th AJCC staging system.

DISCUSSION

To date, only a few studies have focused on the clinical and 
prognostic value of the ratio of SRC components in colorectal 

TABLE 2. Univariate analysis of risk factors of OS in SRCC 
colorectal cancer

Variables Unadjusted HR 95% CI P value
Age (>40 years vs. ≤40 years) 0.625 0.333-1.173 0.143
Gender (female vs. male) 1.179 0.651-2.133 0.587
Pre-CEA (>5 ng/mL vs. 
≤5 ng/mL)

2.278 1.269-4.090 0.006

Pre-CA199 (>37 U/mL vs. 
≤37 U/mL)

1.739 0.966-3.128 0.065

Pre-ALB level 0.929 0.891-0.969 0.001
Tumor size 1.237 1.072-1.427 0.004
Location 0.851 0.607-1.195 0.353
Proximal colon 1.121 0.597-2.105 0.722
Distal colon 1.394 0.752-2.585 0.292
Rectum 0.682 0.374-1.245 0.213
pT stage 2.170 1.236-3.811 0.007
pN stage 2.204 1.185-4.099 0.013
pM stage 2.475 1.376-4.453 0.002
Neural invasion 1.317 0.655-2.648 0.440
Lymphovascular invasion 1.235 0.655-2.328 0.514
Pre-operative ileus 4.394 2.334-8.276 <0.001
Emergency operation 7.564 3.016-18.975 <0.001
Pathological stage (III-IV vs. I-II) 25.791 0.733-907.807 0.074
Surgical resection (palliative vs. 
radical)

2.308 1.223-4.356 0.010

Surgical type (open vs. 
laparoscopic)

2.428 1.345-4.382 0.003

Adjuvant chemotherapy 0.496 0.251-0.981 0.044

OS: Overall survival; SRCC: Signet-ring cell; HR: Hazard  
ratio; CI: Confidence interval; Pre-ALB: Pre-operative albumin; 
Pre-CEA: Pre-operative carcinoembryonic antigen; Pre-CA199: 
Pre-operative carbohydrate antigen 199

TABLE 3. Multivariate analysis of risk factors of OS in SRCC 
colorectal cancer

Variables Adjusted HR 95%CI P value
Pre-CEA (>5 ng/mL vs. ≤5 ng/mL) 3.286 1.584-6.819 0.001
Pre-ALB level 0.995 0.935-1.059 0.877
Tumor size 1.108 0.920-1.335 0.281
pT stage 1.435 0.693-2.973 0.331
pN stage 2.618 1.282-5.345 0.008
pM stage 2.804 1.165-6.747 0.021
Pre-operative ileus 5.457 2.142-13.900 <0.001
Emergency operation 1.612 0.403-6.447 0.499
Surgical resection (palliative vs. 
radical)

0.382 0.135-1.084 0.071

Surgical type (open vs. 
laparoscopic)

1.254 0.609-2.583 0.538

Adjuvant chemotherapy 0.153 0.064-0.362 0.000

OS: Overall survival; SRCC: Signet-ring cell; HR: Hazard  
ratio; CI: Confidence interval; Pre-ALB: Pre-operative albumin; 
Pre-CEA: Pre-operative carcinoembryonic antigen
P values in bold are significant
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SRCC. In the present study, we demonstrated that colorectal 
SRCC with different SRC component has similar clinicopath-
ological characteristics and comparable oncological outcome. 
After adjusting for potential confounding factors, the ratio of 
SRC component was not an independent prognostic factor of 
the OS. In addition, we developed a predictive nomogram for 
survival, which showed better performance than the 7th AJCC 
staging system.

In this study, the median age of CRC patients with differ-
ent SRC components was 51, 46.5 in SRCC group and 57 in 
PSRCC group. It has been reported that colorectal SRCC is 
more likely to present at a younger age, which makes our results 

consistent with the previous studies [8-10]. Similarly, colorec-
tal SRCC was more likely to locate in the proximal colon and 
rectum, which was similar to the previous studies [7,10-13]. 
For PSRCC patients, most clinicopathological characteris-
tics were similar to those for SRCC patients. Interestingly, 
we noted that patients in the SRCC group were more likely 
to experience pre-operative ileus, which turned out to be an 
independent prognostic factor. Unfortunately, no available 
studies exist regarding whether the ratio of SRC component 
is associated with pre-operative ileus. One possible explana-
tion for absence of studies may be due to the relatively larger 
tumor size and diffusely infiltrated growth pattern of SRCC. 
In our cohort, the proportion of elevated pre-operative CEA 
and CA199 was not high, and this will probably underestimate 
pretreatment risk stratification of tumors. Extensive intraperi-
toneal dissemination was often encountered during the oper-
ation which increased rates of conversion from laparoscopic 
to open surgery. Our study suggested that the behavior pattern 
of PSRCC tumors might be similar to that of SRCC tumors.

It has been well documented that colorectal SRCC is 
associated with poor prognosis, with the 5-year survival rate 
ranging 0-37% [14-18]. Fu et al. [19] have demonstrated that the 
5-year survival rate of resectable metastatic colorectal SRCC 
was 9.66%, which is significantly lower than that of normal 
adenocarcinoma and mucinous adenocarcinoma. In addition, 
molecular biological characteristics of colorectal SRCC were 
reported to be similar to those of standard SRCC [20]. There 
are inconclusive results regarding the prognostic value of the 
SRC ratio in colorectal SRCC. Inamura et al. [10] found that 
<50% of the SRC component was associated with a poorer 
prognosis and independent of other clinicopathological and 
tumor molecular characteristics. Tan et al. [7] have shown that 

FIGURE 3. (A) Nomogram predicting the probability of 1-, 2-, and 3-year overall survival in SRCC colorectal cancer patients. 
(B)  Calibration curves for 3- and 5-year disease-free survival in the internal validation cohort. (C) Overall survival between low-risk 
and high-risk groups. SRCC: Signet-ring cell carcinoma.

FIGURE 4. ROC curve for the nomogram prediction model and 
the AJCC 7th staging system. ROC: Receiver operating charac-
teristic; AJCC: American Joint Committee on Cancer.
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the prognosis of colorectal SRCC is poor regardless of the SRC 
component. Similarly, our results demonstrated that colorec-
tal SRCC patients with different signet-ring cells components 
had similar OS. After adjustment for other confounding fac-
tors, the SRC ratio was not an independent predictor of the 
overall outcome.

Indeed, the molecular characterization may contribute to 
better understanding of SRCC. The previous studies demon-
strate that colorectal SRCC exhibits features of aberrant DNA 
methylation [21]. Proximal colorectal SRCC is characterized 
by hypermethylated, with CpG island methylator phenotype, 
BRAF V600E mutation, and microsatellite instability [22]. 
On the other hand, distal colorectal SRCC is characterized 
by hypomethylated and upregulation of the epithelial-mes-
enchymal transition gene expression [22], all of which help to 
explain invasion and metastasis of tumor.

Similar to the previous studies, our study identified several 
independent prognostic factors of OS, including pre-operative 
CEA level, pN stage, M stage, pre-operative ileus, and adju-
vant chemotherapy. Hugen et al. [11] have found that colorec-
tal SRCC may benefit from adjuvant chemotherapy despite 
its dismal prognosis. In our study, the prognosis of patients 
with SRCC receiving adjuvant chemotherapy was better than 
those without adjuvant chemotherapy (p < 0.038). Univariate 
and multivariate analysis identified adjuvant chemotherapy as 
an independent risk factor for prognosis (p < 0.001). A high 
incidence of peritoneal dissemination has been noted in col-
orectal SRCC in clinical practice. At present, cytoreductive 
surgery with hyperthermic intraperitoneal chemotherapy 
(CRS-HIPEC) is generally recommended as a treatment 
option for peritoneal carcinomatosis from digestive system 
cancers. Simken et al. [23] showed that SRCC is an adverse 
prognostic factor for intraperitoneal infusion chemotherapy 
(HR = 3.73, 95% CI 1.88-7.41) and that patients with peritoneal 
metastasis from CRC can benefit from intraperitoneal infu-
sion chemotherapy. Unfortunately, the therapeutic effect and 
complications of CRS-HIPEC in our cohort could not be eval-
uated due to the lack of data.

Nomograms, as a new type of prediction tool, are currently 
widely used in clinical prediction for CRC patients [24-26]. We 
developed a predictive nomogram for OS in CRC with differ-
ent SRC components by incorporating the five independent 
risk factors in the COX regression model. The prediction model 
enables us to generate an individualized prediction by a combi-
nation of five easy to obtained risk factors of colorectal SRCC in 
clinical practice. Moreover, we further evaluated the ability of 
the nomogram to make a risk assessment. The results showed 
that patents in the low-risk group were likely to experience a 
better probability of OS (p = 0.045). Therefore, our nomogram is 
helpful for clinicians to identify high-risk patients who are can-
didates for more intense follow-up and adjuvant therapy.

At present, the AJCC cancer staging system is the gold 
standard for predicting the prognosis of CRC patients [27,28]. 
Herein, we evaluated whether the AJCC staging system is 
effective in predicting the prognosis of CRC patients with 
different SRC components, as compared to our predictive 
nomogram. The results showed that the accuracy and pre-
dictive ability of our predictive nomogram were significantly 
better than those of the 7th AJCC staging system. Nevertheless, 
performance of our nomogram warrants further validation in 
larger population. There are several limitations in the present 
study. First, our study is a single-institutional retrospective 
study, which may be subject to selective bias. Second, due to 
the lack of adequate data, our study could not provide insight 
into the molecular and biological characteristics of CRC with 
different SRC components. Third, our study did not include 
clinical symptoms and physical status scores, and failed to 
evaluate the efficacy of different chemotherapy regimens. 
In addition, the prediction model is only validated internally 
due to relatively small sample size, and external validation in 
a large patient cohort is warranted. Despite these limitations, 
our study shed light into CRC with different SRC components 
in terms of clinicopathological characteristics and oncolog-
ical outcome. To the best of our knowledge, for the 1st  time, 
an individualized prognostic model was established for CRC 
patients with different SRC components in our study, and its 
predictive ability was significantly higher than that of the tra-
ditional AJCC staging system.

CONCLUSION

Our results demonstrated that colorectal SRCC has sim-
ilar clinicopathological characteristics and comparable onco-
logical outcome, despite the ratio of SRC components. After 
adjusting for potential confounding factors, ratio of SRC com-
ponent was not an independent prognostic factor of the OS. 
Pre-operative CEA level, pN stage, M stage, pre-operative 
ileus, and adjuvant chemotherapy remained to be indepen-
dent prognostic factors of OS. In addition, we developed a 
predictive nomogram for survival, which showed better per-
formance than the 7th AJCC staging system.
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