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Abstract
AIM: To explore the clinical characteristics and progno-
sis of young patients with colorectal cancer patients in 
Eastern China. 

METHODS: A total of 1335 patients with colorectal 
cancer treated from December 1985 to December 2005 
at the Second Affiliated Hospital of Zhejiang University 
School of Medicine were studied retrospectively. The 
patients were divided into two groups, a younger group 
(aged ≤ 30 years) and an older group (aged > 30 

years), and comparison was made in the clinical char-
acteristics and prognosis between the two groups. Chi-
square test was used for data analysis of all categorical 
variables, and overall survival (OS) was calculated by 
the Kaplan-Meier method. A multivariate analysis was 
performed using the Cox model.

RESULTS: There were 42 (3.1%) and 1293 (96.9%) 
cases in the younger group and older group, respec-
tively. Univariate analysis showed that the 5- and 
10-year OS in the younger group were 33.9% and 
26.1%, respectively, and those in the older group were 
60.1% and 52.2%, respectively. Younger group had 
poor survival (χ 2 = 14.146, P  = 0.000). Multivariate 
analysis revealed that age was not a dependent factor 
for prognosis (OR = 0.866, 95%CI: 0.592-1.269, P  = 
0.461). Stratified analysis indicated that in stage Ⅲ and 
Ⅳ disease, the 5- and 10-year OS were 24.6% and 
14.8% in the younger group, and 40.4% and 33.3% in 
the older group, respectively, with a significant differ-
ence between the two groups (χ 2 = 5.101, P  = 0.024). 
In the subgroup of radical surgery, the 5- and 10-year 
OS were 44.3% and 34.2% in the younger group, and 
69.6% and 60.5% in the older group, with a difference 
being significant between the two groups (χ 2 = 7.830, 
P  = 0.005). 

CONCLUSION: Compared with older patients, the 
younger patients have lower survival, especially in the 
subgroups of stage Ⅲ and Ⅳ disease and radical sur-
gery. 

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: We firstly described the clinical characteristics 
and prognosis of young patients with colorectal can-
cer in Eastern China. The incidence rate of colorectal 
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cancer in young patients was higher than that in other 
reports. Younger patients with colorectal cancer had 
more poorly differentiated and advanced tumors, and 
worse prognosis, especially patients with stage Ⅲ and 
Ⅳ disease. 
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INTRODUCTION
As a kind of  common cancer, colorectal cancer severely 
threatens the health of  people. Colorectal cancer is the 
fourth common cancer and the second leading cause of  
cancer death in the world[1]. The majority of  patients are 
affected in their 50s to 70s, but the age at diagnosis is 
getting younger[2]. The annual percentage of  colorectal 
cancer in young people is increasing[2]. There has been 
an increasing number of  reports about young colorectal 
cancer patients in recent years. The outcomes of  young 
colorectal cancer patients varied widely among different 
regions[2-4]. The incidence rate of  colorectal cancer in 
young patients has also been increasing in recent years in 
China[5]. Nearly all reports showed that young colorectal 
cancer patients had specific clinicopathologic character-
istics, including poor histological feature, and more mu-
cinous tumors, signet ring cell tumors, and advanced tu-
mors[6-8]. However, the relationship between the age and 
survival was not confirmed. Some reports documented 
that young colorectal cancer patients had worse survival 
compared with the older counterparts[2,7-9]. But the others 
indicated opposite results[10-15]. There are still controver-
sies about the definition of  the age of  young population. 
This study was to retrospectively analyze the data of  pa-
tients with colorectal cancer who received surgery at our 
center over the past 30 years. Based on the distribution 
of  the age, the population with colorectal cancer aged < 
30 years was considered as a special subgroup in our cen-
ter. Therefore, the young population was defined as those 
aged ≤ 30 years in our study. This study was designed to 
explore the clinicopathologic characteristics and progno-
sis of  young colorectal cancer patients in Eastern China. 

MATERIALS AND METHODS
A total of  1335 consecutive patients with colorectal can-
cer (aged 19-92 years, mean 58 ± 13.3 years) treated from 
December 1985 to December 2005 at the Second Affili-
ated Hospital of  Zhejiang University School of  Medicine, 
located in Eastern China, were studied retrospectively. 
The patients were divided into two groups, a younger 

group (42 cases, aged ≤ 30 years, average age, 26.0 ± 3.5 
years) and an older group (1293 cases, aged > 30 years, 
average age 58.0 ± 12.3 years). The criteria for inclusion 
were as follows: (1) patients with pathologically con-
firmed colorectal cancer; and (2) patients who underwent 
operations, including palliative surgeries. Patients with 
anal cancer or non-adenomas were excluded. Following 
the approval by the ethics committee of  the hospital, the 
data including age, gender, tumor location, histological 
grade, approach of  surgery, tumor infiltration, number of  
metastatic lymph nodes, distant metastasis and survival 
were obtained. Follow-up was made every 3 mo for 2 
years, 6 mo for 5 years, then every one year. The follow-
up proceeded through telephone calls or mail correspon-
dence. The events of  relapse and death in all patients 
were recorded. 

The deadline of  follow-up was November 2011. The 
follow-up lasted 0-302 mo (median, 57.0 ± 68.1 mo). 
Finally, 1335 patients who had complete data were ana-
lyzed; 267 patients (20.0%) were lost to follow-up, with 
5 patients (11.9%) in the younger group and 262 patients 
(20.3%) in the older group. There was no significant 
difference in the percentage of  lost patients between 
two groups (P = 0.183). The lost patients were taken as 
censors when the survival was analyzed. Twenty-nine pa-
tients died of  colorectal cancer in the younger group and 
604 patients died in the older group, including 51 patients 
who died due to other causes. They were considered as 
censors when cancer-related survival was calculated. All 
1335 cases were included when we analyzed the clinico-
pathologic difference between the two groups.

The tumor was staged according to the 7th pathologic 
TNM staging system of  AJCC[16]. Tumor location was de-
scribed in detail as the cecum, ascending colon, liver flex-
ure colon, transverse colon, descending colon, sigmoid, 
sigmorectal junction and rectum. Overall survival was 
calculated from the time of  operation to death. Cancer-
related survival was from the time of  operation to the 
date of  death because of  the colorectal cancer. Causes of  
non-special cancer-related death included benign disease, 
accident, and secondary cancer. Radical surgery was clas-
sified as a procedure for no residual tumor left behind 
microscopically at resection margins. Palliative surgery 
was defined as a procedure for the residual tumor left 
macroscopically, which also included bypass or ileostomy. 
All palliative surgeries were considered as non-radical sur-
gery.

Statistical analysis
Data of  all categorical variables are summarized using 
frequencies and percentages. The data were analyzed with 
χ 2 test. Overall survival was calculated according to the 
Kaplan-Meier method. Survival rates were compared by 
the log-rank test. A multivariate analysis was performed 
using the Cox model. When a P-value was less than 0.05, 
the difference was considered significant. SPSS 16.0 sta-
tistical software was used for data analysis.
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RESULTS
Clinicopathologic characteristics 
The patient age ranged from 19 to 92 years, with a me-
dian of  58 ± 13.3 years. There were 42 (3.1%) and 1293 
(96.9%) cases in the younger group and older group, re-
spectively. The ratio of  male to female was 1.3:1 in both 
groups.

The rectum was the frequent location in colorectal 
cancer, with a slightly higher rate in the younger group 
than in the older group (59.5% vs 49.3%, P > 0.05). Com-
pared with the older group, significantly more patients in 
the younger group had mucinous tumor (33.3% vs 13.8%, 
P = 0.000), signet ring cell cancer (7.1% vs1.7%, P = 0.010) 
and poorly differentiated tumor (59.5% vs 15.7%, P = 
0.000).

As for tumor infiltration, no tumor in situ (Tis) was 
found in the younger group, but 17 (13.1%) patients in 
older group were diagnosed with tumor in situ (Tis). In-
terestingly, there was no significant difference between 
the two groups in the tumor infiltration (P = 0.264). 
The percentages of  patients with lymph node metastasis 
(≥ 4 lymph nodes), distance metastasis, stage Ⅳ and 
stage Ⅰ disease and radical surgery were 35.7%, 28.6%, 
31.0%, 2.4% and 66.7%, respectively, in the younger 
group, and 14.2%, 15.4%, 15.5%, 30.2% and 83.7%, re-
spectively, in the older group, with significant differences 
between the two groups (P = 0.021, 0.021, 0.007, 0.008 
and 0.008, respectively) (Table 1).

Overall survival
Univariate analysis showed that there was a significant 
difference in total overall survival between the two 
groups (χ2 = 14.146, P = 0.000) (Figure 1, Table 2). Multi-
variate analysis revealed that age was not an independent 
factor for the prognosis of  colorectal cancer (OR = 0.866, 
95%CI: 0.592-1.269, P = 0.461). TNM stage Ⅲ/Ⅳ, the 
approach of  palliative surgery, rectal cancer, mucinous 
cancer and poorly differentiated tumor were independent 
factors for worse prognosis (Table 2).

 As for stage Ⅰ and Ⅱ disease, the 10-year overall sur-
vival and median survival time had not reached until the 
deadline in the younger group, which might be due to the 
small sample size of  the study. There was no significant 
difference in the 10-year overall survival and median sur-
vival time between the two groups (χ 2 = 0.016, P = 0.899) 
(Figure 2A, Table 3). Fifty-one patients died of  other dis-
eases in the older group. In order to diminish the influ-
ence of  the non-cancer death, the cases in the subgroup 
of  stage Ⅰ and Ⅱ disease were analyzed; as a result, there 
was also no difference in cancer-related survival between 
the two groups (χ 2 = 0.356, P = 0.551) (Figure 2B). For 
stage Ⅲ and Ⅳ disease, the outcome was worse in the 
younger group than in the older group (χ 2 = 5.101, P = 
0.024) (Figure 3, Table 3). For the subgroup of  radical 
surgery, in the older group, the median survival time had 
not reached until the deadline. There was a significant dif-
ference in median survival time between the two groups 
(χ 2 = 7.830, P = 0.005) (Figure 4A, Table 3). In the non-

radical surgery subgroup, there was no significant differ-
ence in median survival time between the two groups (χ 2 
= 0.112, P = 0.737) (Figure 4B, Table 3).

DISCUSSION
A total of  1335 patients with colorectal cancer were ana-
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Table 1  Clinical and pathologic characteristics of colorectal 
cancer in the younger group and older group  n  (%)

Variable Younger group 
(n  = 42) 
(≤ 30 yr)

Older group 
(n  = 1293) 
(> 30 yr)

P  value

Gender NS
   Male 24 (57.1)   738 (57.1)
   Female 18 (42.9)   555 (42.9)
Location of tumor
   Cecum 1 (2.4)   69 (5.3)
   Ascending colon 1 (2.4)   154 (11.9)
   Hepatic flexure 1 (2.4)   86 (6.7)
   Transverse colon 2 (4.8)   52 (4.0)
   Splenic flexure 1 (2.4)   29 (2.2)
   Descending colon   6 (14.3)   49 (3.8)
   Sigmoid   5 (11.9)   201 (15.5)
   Rectosigmoid junction         0 (0)   16 (1.2)
   Rectum 25 (59.5)   637 (49.3)  0.1911

Histology 
   Mucinous cancer 14 (33.3)   179 (13.8)  0.0002

   Signet ring cell cancer 3 (7.1)   22 (1.7)  0.0103

   Papillary adenocarcinoma   5 (11.9)   237 (18.3)
   Tubular adenocarcinoma 17 (40.5)   732 (56.6)
   Undifferentiated adenocarcinoma 1 (2.4)     6 (0.5)
   Adenosquamous cancer         0 (0)     2 (0.2)
   Adenocarcinoma (unclassified) 2 (4.8) 115 (8.9)
Differentiation 0.000
   Well 2 (9.5)   276 (21.3)
   Moderate 14 (33.3)   630 (48.7)
   Poor 25 (28.6)   203 (15.7)
   Undifferentiated 1 (2.4)   184 (14.2)
Stage T 0.264
   Tis         0 (0)   17 (1.3)
   T1 1 (2.4)   41 (3.2)
   T2 4 (9.5)   232 (17.9)
   T3 16 (38.1)   526 (40.7)
   T4 21 (50.0)   477 (36.9)
Number of metastatic lymph nodes 0.001
   0 11 (26.2)   669 (51.7)
   1-3 10 (23.8)   337 (26.1)
   > 4 15 (35.7)   184 (14.2)
   Nx   6 (14.3) 103 (8.0)
Distant metastasis 0.021
   M0 30 (71.4) 1094 (84.6)
   M1 12 (28.6)     99 (15.4)
AJCC stage 0.001
   0         0 (0)   17 (1.3)
   I 1 (2.4)   221 (17.1)  0.0084

   II   9 (21.4)   427 (33.0)
   III 19 (45.2)   428 (33.1)
   IV 13 (31.0)   200 (15.5)  0.0075

Approach of surgery 0.028
   Radical surgery 28 (66.7) 1084 (83.8)
   Palliate surgery 10 (23.8)   151 (11.7)
   Unresectable 4 (9.5)   58 (4.5)

1Rectum vs other sites of tumor; 2Mucinous cancer vs other histological 
types; 3Signet ring cell cancer vs other histological types; 4 Stage Ⅰ vs other 
stages; 5Stage Ⅳ vs other stages. Tis: Tumor in situ; NS: Non-significance.
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ter outcome than male patients, but with no significant 
difference (OR = 0.969, P = 0.708) in survival as shown 
by the multivariate analysis.

Tumor location 
In this study, the rectum and sigmoid were common sites 
of  the tumor in both groups. The proportion of  rectal 
cancer was higher in the younger group (59.5%) than 
in older group (49.3%), but without significant differ-
ence (P = 0.191). Some reports indicated that the rate of  
rectal cancer in younger population was higher than in 
older one[2]. That might be related to the epidemics of  
colorectal cancer that rectal cancer is more common than 
colonic cancer in China. Eating habit and lifestyle might 
contribute more to the occurrence of  colorectal cancer 
than age. 

Pathological characteristics
In this study, mucinous tumor and signet ring cell can-
cer were more common in the younger group than in 
the older group. A majority of  patients in the younger 
group had poor histologic grade compared with the 
older group. Studies on gastric cancer also indicated that 
there were more poorly differentiated cancers in younger 

lyzed retrospectively in this study, including 42 (3.1%) 
patients in the younger group (aged ≤ 30 years). In other 
studies, the incidence rate was less than 1% and 3% if  
young patients with colorectal cancer were defined as 
those aged ≤ 30 years[17-19] and ≤ 40 years[4,15], respec-
tively. The incidence rate in this study was higher than in 
other regions, suggesting an obvious regional difference. 
In this study, Eastern China refers to Yangtze River delta 
region where people enjoy a similar lifestyle and econom-
ic status. Consequently, the epidemiological characteristics 
of  colorectal cancer in this region are similar. Therefore, 
data from our center could represent the features of  this 
tumor in Eastern China. There might be statistical biases 
about the incidence rate of  colorectal cancer in young pa-
tients because the data were collected retrospectively by a 
single medical center. 

Gender
There was no significant difference in gender ratio be-
tween the two groups. The percentage of  female patients 
is becoming higher with the trend of  younger age in gas-
tric cancer. This phenomenon was not seen in colorectal 
cancer. Estrogen was considered to be related with gastric 
cancer in younger patients[20]. It is not clear whether es-
trogen was related to the occurrence of  colorectal cancer 
in young people[21,22]. On the other hand, this study indi-
cated that female patients with colorectal cancer had bet-
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Figure 1  Overall survival of patients in the younger group (≤ 30 years) 
and older group (> 30 years). The younger group had worse prognosis than 
the older group (P = 0.000). 
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Figure 2  Overall survival of younger patients (≤ 30 years) and older 
patients (> 30 years) in stage Ⅰ and Ⅱ tumor subgroup. A: Overall survival 
was totally similar between the two groups (P = 0.899); B: Cancer-related sur-
vival was similar between the two groups (P = 0.551). 

Table 2  Multivariate analysis (Cox proportional hazard 
model) of prognostic factors for 1335 patients with 
colorectal cancer

Variable OR 95%CI P  value

Stage (Ⅲ + Ⅳ/Ⅰ + Ⅱ) 2.196 1.827-2.639 0.000
Approach of surgery (non-radical/radical) 4.496 3.718-5.437 0.000
Age (> 30 yr/≤ 30 yr) 0.866 0.592-1.269 0.461
Gender (male/female) 0.997 0.852-1.167 0.970
Tumor location (rectum/colon) 1.270 1.084-1.488 0.003
Differentiation (moderate + well/low ) 0.802 0.650-0.990 0.041
Histology (others/mucinous) 0.791 0.632-0.990 0.041
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population than in older population, especially signet ring 
cell cancer[23]. It was not clear about the age impact on 
the occurrence of  gastrointestinal cancer.

Stage
Compared with the older population, the percentage 
of  patients with stage Ⅳ disease increased and that of  
patients with stage Ⅰ disease decreased in the younger 
group. As for the infiltration of  tumor and nodal metas-
tasis, the patients in the younger group presented with 
more aggressive findings. Some studies found that 66.0% 
of  younger patients with colorectal cancer were diag-
nosed with stage Ⅲ or Ⅳ disease, which was obviously 
lower (32.0%) in the older patients[24]. This may result 
from the poor differentiation and high aggressiveness of  
tumors which were often diagnosed in younger patients 
with colorectal cancer. Besides, younger patients with 
colorectal cancer often had delayed diagnosis, but the 
older ones would be diagnosed earlier through screening 
program. 

Overall survival
Univariate analysis revealed that the patients in the 
younger group had poorer survival than those in the 
older group. The impact of  young age on the progno-
sis of  colorectal cancer is not confirmed. Some studies 
showed that young patients with colorectal cancer had 
more mucinous cancer and signet ring cancer, poorer 
histologic grade, later stage and worse prognosis[2,7-9]. But 
results were contradictory from other studies which indi-
cated that young age had no impact on the prognosis[10-15]. 
In our study, young colorectal cancer patients had worse 
prognosis, while multivariate analysis indicated that age 
was not an independent factor for prognosis. Further-
more, multivariate analysis also showed that disease stage 
and approach of  surgery were strongly related to the 
prognosis. Worse prognosis might result from stage Ⅲ 
and Ⅳ disease and non-radical surgery. Therefore, strati-
fied analyses with these two factors were carried out. 

The result of  stratified analysis with stage indicated 
that younger patients had poor prognosis, and univari-
ate analysis showed that younger patients presented with 
mainly stage Ⅲ and Ⅳ disease. The reasons might be that 
young patients had more poorly differentiated tumor, and 

mucinous carcinoma and signet ring cell cancer, which 
were more aggressive in the same stage. As for patients 
with stage Ⅰ and Ⅱ disease, age exerted no effect on the 
survival. In this study, there were more patients in the 
older group who did not die of  colorectal caner. In order 
to exclude the influence of  the non-cancer special death, 
the cancer-related survival in patients with stage Ⅰ and 
Ⅱ disease was analyzed. The result showed no significant 
difference in cancer-related survival in stage Ⅰ and Ⅱ 
tumor between the two groups. The study of  Quah et 
al[25] considered that patients with an earlier stage disease 
had better survival in younger group than older group; 
young patients were more tolerable to surgery and ag-
gressive adjuvant chemotherapy and radiotherapy[26]. And 
the study of  McMillan et al[27] indicated that in the older 
group, non-special cancer factors were major causes of  
death.

The stratified analysis with approach of  surgery re-
vealed that patients had poorer prognosis in the younger 
group than in the older group with radical surgery, but 
there was no significant difference between the two 
groups without radical surgery. In stratified analysis with 
stage, patients with stage Ⅰ and Ⅱ disease had similar 
prognosis between the two groups. Stage Ⅰ and Ⅱ tu-
mors were often considered to be resectable. For patients 
with resectable stage Ⅲ and stage Ⅳ tumors, younger age 
strongly contributed to poor survival. For patients who 
received operation without adjuvant chemotherapy in 
the 1980s and 1990s, the value of  postoperative adjuvant 
therapy should be highlighted for patients with resectable 
stage Ⅲ or more advanced colorectal cancer[28]. 

The current study had some limitations. The clini-
cal data did not include the signs and symptoms of  
colorectal cancer patients. It was impossible to identify 
the alarming symptoms for younger patients. Family his-
tories were not described, which were routinely detected 
in young population as the other studies[29]. The percent-
age of  lost patients was 20%, which might influence the 
result of  survival. In China, there are several medical 
centers owning elaborate clinical data, but few centers 
carried out the systemic follow-up. The data of  10-year 
follow-up are rare. 

In summary, compared with older patients, the young-
er ones have specific clinicopathologic characteristics that 

Table 3  Survival of subgroup patients by stratified analysis with stage and approach of surgery

Age (yr) n 5-yr OS 10-yr OS Median survival time (mo, 95%CI)

Total1
≤ 30     42 33.90% 26.10% 29.0 (18.0-40.0)
> 30 1293 60.10% 52.20%   140.0 (111.6-168.4)

Stage Ⅰ and Ⅱ ≤ 30     10 68.60% /4 /4

> 30   665 78.60% 69.80%   264.0 (203.5-324.5)
Stage Ⅲ and Ⅳ2

≤ 30     32 24.60% 14.80% 22 (2.6-41.4)
< 30   628 40.40% 33.30%   35 (27.9-42.1)

Radical surgery3
≤ 30     28 44.30% 34.20% 40.0 (10.1-69.9)
> 30 1082 69.60% 60.50% /5

Non-radical surgery ≤ 30     14 14.30%        0% 6 (2.3-9.7)
> 30   211 11.80%        0% 11 (9.2-12.8)

1χ2 = 14.146, P = 0.000; 2χ2 = 5.101, P = 0.024; 3χ2 = 7.830, P = 0.005; 4The sample was too small to analyze; 5The median survival time was not reached.
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are worthy to be explored and managed differentially. 
Younger patients with colorectal cancer tend to be diag-
nosed at later stage. For younger patients who have poor 
survival, especially those with stage Ⅲ and Ⅳ disease and 
treated by radical surgery, more aggressive adjuvant thera-
pies are recommended.
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Terminology
Young patients with colorectal cancer: Onset age of colorectal cancer was less 
than or equal to 30 years. Eastern China refers to Yangtze River delta region 
where people have similar lifestyle and economic conditions. Epidemiologi-

cal characteristics of colorectal cancer in this region are also similar.
Peer review
The study described the detailed clinicopathologic characteristics of 1335 cases 
of colorectal cancer in Eastern China and analyzed the significance of prog-
nosis by many statistical methods. The major goal of authors was to analyze 
the difference between younger patients (≤ 30 year-old) and older patients (> 
30 year-old). The information enclosed in this manuscript is very plentiful and 
clear, and the authors applied many different statistical methods to perform the 
analysis. Although the results are not novel and methodology was orthodox, it is 
worth reporting the present results.
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