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A b s t r ac t
Aim: The present study aimed to investigate the effect of the presence of polyposis in sporadic early-onset colorectal cancer (EOCRC) on
clinicopathological and oncological outcomes.
Methods: The retrospective study included patients with sporadic colorectal cancer aged 16 to 50 years who underwent curative resection at the
general surgery clinics in two healthcare centers between 2013 and 2019. Patients were divided into two groups: polyposis and nonpolyposis.
Clinicopathological characteristics and oncological outcomes were compared between the two groups.
Results: A total of 127 patients were included, of whom 60.6% were men. There were 25 (19.68%) patients in the polyposis group and 102
(80.31%) patients in the nonpolyposis group. Seventy-one (69.6%) of the nonpolyposis group and 23 (92.0%) of the polyposis group had
adenocarcinoma histological types. The total number of patients with mucinous tumor and signet ring cell carcinoma in the nonpolyposis and
polyposis groups was 31 (30.4%) and 2 (8.0%), respectively (p = 0.042). Five-year overall survival (OS) was 60 and 72% in the nonpolyposis and
polyposis groups, respectively, and no significant difference was found (p = 0.332). In univariate analysis, American Joint Committee on Cancer
(AJCC) tumor stage (pT) ≥3–4, lymph node positivity, presence of mucinous tumor and signet ring cell carcinoma, lymphovascular invasion,
and advanced tumor-lymph nodesmetastasis (TNM) stage (III–IV) were found to be significant negative prognostic factors for OS, whereas
none of these parameters were found to be prognostic factors in multivariate analysis. The presence of polyposis was not a significant factor
on both univariate and multivariate analyses.
Conclusion: Although the sporadic EOCRC cases developing on the basis of polyposis can have slightly better oncological outcomes, these
outcomes are mostly similar to those of cases with nonpolyposis.
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Introduction
Colorectal cancer (CRC) accounts for approximately 10% of all
annually diagnosed cancers and cancer-related deaths worldwide.
CRC is the second most common cancer diagnosed in women and
third leading cancer in men. The incidence rates of CRC in young
adults (aged <50 years) are increasing in several countries, despite
declining rates in older adults.1-3 A number of factors have been
proposed for the increasing frequency and poor prognosis of earlyonset CRC (EOCRC), including lack of routine screening before the
age of 50, the unwillingness of the patients to apply to the physician,
fast-food diets, increased alcohol and cigarette consumption,
obesity, and clinician’s failure to examine the symptoms (e.g., rectal
bleeding and change in bowel habits) as in old-age patients.4-6
Sporadic mutations in young individuals may lead to more
aggressive tumor phenotypes, and hereditary CRC syndromes
account for only 10 to 15% of EOCRCs. Although these rates are
predicted to increase by the growing number of extensive studies
investigating genetic mutations, most of the EOCRCs are sporadic.7,8
In familial polyposis syndromes, a significant decrease has been
achieved in cancer-related mortality due to the effective use of
screening programs and early surgery.9-11
Studies investigating the effect of polyposis on cancer
recurrence and survival in EOCRC are highly limited. In this
retrospective cohort study, we aimed to investigate the effect of
the presence of polyposis in EOCRC on clinicopathological and
oncological outcomes.
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P at i e n ts

and

Methods

The study protocol was approved by Dicle University Clinical
Research Ethics Committee, and the study was conducted in
accordance with the Helsinki Declaration. A written informed
consent was obtained from each participant. The retrospective
study included patients who were operatively treated due to
CRC at the general surgery clinics in Dicle University Medical
School and Elazığ City Hospital between 2013 and 2019. Patients
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aged 16 to 50 years who underwent curative resection and had
complete follow-up records were included in the study. Patients
who presented with recurrent cancers, those with a known
history of inflammatory bowel disease, and those with hereditary
nonpolyposis colorectal cancer (HNPCC) or congenital polyposis
syndromes such as familial adenomatous polyposis (FAP) were
excluded from the study. Additionally, patients who underwent
palliative surgery, those who had nonmalignant polyposis, and
those who developed early (within 90 days after surgery) and
nondisease mortality were also excluded from the study. Polyposis
was defined as the presence of ≥10 polyps in a colonoscopy or
pathological analysis.
Data were collected from a variety of sources including
electronic and medical records and endoscopic, radiological, and
histopathological reports. Demographic characteristics including
gender, age at diagnosis, mode of presentation (emergency or
elective), and operative procedure (laparoscopic or open) were
recorded for each patient. Oncological and surgical characteristics
including the location of CRC, tumor stage (TNM and Union for
International Cancer Control),12 and tumor differentiation were also
recorded for each patient. Tumor locations were classified into two
groups: colon and rectum. Histological types of tumors included
adenocarcinoma, mucinous tumor, and signet ring cell carcinoma
(SRCC). To evaluate the impact of polyposis on the outcomes of CRC,
patients were divided into two groups: polyposis and nonpolyposis.
Overall survival (OS) was defined as the time interval from the date
of surgery to the date of death. For patients showing no signs of
an event, the last follow-up data constituted the terminal record.
Recurrence was defined as local or distant metastasis occurring
after curative resection as proven by computer tomography,
positron emission tomography, magnetic resonance imaging, or
colonoscopy.

Statistical Analysis
All statistical analyses were performed using Statistical Package
for the Social Sciences (SPSS) (IBM, v.22.0, IBM SPSS Statistics,
IBM Corporation, Armonk, New York). Patient demographics and
clinicopathological characteristics were analyzed. Descriptive
statistics such as mean ± standard deviation or median and
interquartile range (IQR) were used for continuous variables and
numbers and frequencies for categorical variables. For continuous
variables, Kolmogorov–Smirnov test was used for normality of
data distribution. Mann–Whitney U test and chi-square test were
used for the analysis continuous and categorical data. The OS was
estimated using the Kaplan–Meier method and the outcomes were
compared using the log-rank test. Significant factors identified in
univariate analysis were subsequently enrolled in the multivariate
Cox proportional hazard model. A 2-tailed p level of <0.05 was
considered significant.

R e s u lts
A total of 467 patients were operated on due to CRC at two centers
during the study period. Of these, 340 patients were excluded
due to palliative surgery (n = 49), hereditary syndrome (n = 15),
nonmalignant polyposis (n = 17), incomplete surgical records
(n = 13), nondisease mortality (n = 4), early mortality (n = 2), and age
≥50 years (n = 236). Accordingly, the remaining 127 patients were
included in the analysis (Fig. 1). The patients comprised 77 (60.6%)
men and 50 (39.4%) women with a mean age of 39.61 ± 7.8 years.
There were 25 (19.68%) patients in the polyposis group and

Fig. 1: Flowchart of this study

102 (80.31%) patients in the nonpolyposis group. Table. 1 presents
the demographic, clinical, and pathological characteristics and
follow-up data of both groups. The two groups were similar with
regard to age, gender, tumor localization, surgical procedure, and
pathological grade (p>0.05). Poorly differentiation was detected
in 41 (40.2%) patients in the nonpolyposis group as opposed to
3 (12.0%) patients in the polyposis group and the difference was
statistically significant (p = 0.015). Similarly, the total number of
patients with mucinous tumor and SRCC in the nonpolyposis and
polyposis groups was 31 (30.4%) and 2 (8.0%), respectively, and the
difference was statistically significant (p = 0.042).
The median follow-up was 30 (IQR 8–90) months. Local and
distant recurrences were detected in 40 (39.2%) and 7 (28.0%)
patients and disease-related mortality occurred in 28 (27.5%)
and 4 (16.0%) patients in the nonpolyposis and polyposis groups,
respectively. Five-year OS was 60 and 72% in the nonpolyposis
and polyposis groups, respectively, and no significant difference
was found (p = 0.332). Figure 2 shows the Kaplan–Meier survival
curves for both groups. Five-year disease-free survival (DFS) was 57.6
and 69.5% in the nonpolyposis and polyposis groups, respectively
(p = 0.484, Fig. 3). In univariate analysis, AJCC tumor stage (pT)
≥3–4, lymph node positivity, presence of mucinous tumor and
SRCC, lymphovascular invasion, and advanced TNM stage (III-IV)
were found to be significant negative prognostic factors for OS,
whereas none of these parameters were found to be prognostic
factors in multivariate analysis. Moreover, the presence of polyposis
was not a significant factor on both univariate and multivariate
analyses (Table. 2).

Discussion
The incidence of EOCRC has increased over the last decades,
particularly in Europe, North America, Australia, and China.2,3,13-16
Although the cause of this trend is unknown, a combination of
factors is likely to have contributed. A meta-analysis showed that
weight gain is associated with an increased risk of CRC.17 Moreover,
some other studies also reported that other risk factors such as
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Table 1: Baseline and clinical characteristics of the study population

Characteristics
Age
Age
<30
≥30
Gender
Female
Male
Location
Colon
Rectum
Neoadjuvant therapy
Elective surgery
Emergency surgery
AJCC tumor stage (pT)
T 0–2
T≥3
AJCC nodal stage (pN)
N0
N+
Histology type
Adenocarcinoma
Mucinous-signet ring cell
Differentiation
Well/moderately
Poorly
Lymphovascular invasion
pAJCC
0–I–II
III–IV
Recurrence
Disease-related death
Disease-free survival (mo)
Follow-up time (mo)

Total (n = 127)
n (%), ±SD
39.61 ± 7.83

Nonpolyposis
(n = 102)
n (%), ±SD
39.22 ± 7.57

Polyposis
(n = 25)
n (%), ±SD
41.20 ± 8.80

17 (13.4)
110 (86.6)

14 (13.7)
88 (86.3)

3 (12.0)
22 (88.0)

1.000

50 (39.4)
77 (60.6)

40 (39.2)
62 (60.8)

10 (40.0)
15 (60.0)

1.000

80 (63.0)
47 (37.0)
40 (31.5)
115 (90.6)
12 (9.4)

66 (64.7)
36 (35.3)
31 (30.4)
90 (88.2)
2 (11.8)

14 (56.0)
11 (44.0)
9 (36.0)
25 (100.0)
0 (0.0)

0.564

41 (32.3)
86 (67.7)

29 (28.4)
73 (71.6)

12 (48.0)
13 (52.0)

0.102

59 (46.5)
68 (53.5)

43 (42.2)
59 (57.8)

16 (64.0)
9 (36.0)

0.082

94 (74.0)
33 (26.0)

71 (69.6)
31 (30.4)

23 (92.0)
2 (8.0)

0.042

83 (65.4)
44 (34.6)
44 (34.6)

61 (59.8)
41 (40.2)
38 (37.3)

22 (88.0)
3 (12.0)
6 (24.0)

0.015

42 (41.2)
60 (58.8)
40 (39.2)
28 (27.5)
31.72 ± 26.07
38.60 ± 23.32

16 (64.0)
9 (36.0)
7 (28.0)
4 (16.0)
27.56 ± 21.34
35.24 ± 18.41

0.067

58 (45.7)
69 (54.3)
47 (37.0)
32 (25.2)
30.90 ± 25.18
37.94 ± 22.41

p value
0.118

0.764
0.122
0.122

0.311

0.418
0.355
0.526
0.759

SD, standard deviation

Fig. 2: Comparison of overall survival according to the polyposis of
colorectal cancer. There were no differences among the polyposis and
nonpolyposis groups (p = 0.332)
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Fig. 3: Comparison of disease-free survival (DFS) according to the
polyposis. No significant difference between the polyposis and
nonpolyposis groups (p = 0.484)
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Table 2: Univariate and multivariate analyses (Cox proportional hazards model) of patient and tumor factors influencing
overall survival after curative surgery of 127 patients (polyposis and nonpolyposis) with CRC
Univariate
Age, ≥30 years
Gender, male
Location, rectum
Emergency surgery
AJCC tumor stage (pT), ≥3–4
AJCC nodal stage (pN+)
Histology type, mucinous-signet ring cell
Poorly differentiation
Lymphovascular invasion
Polyposis, yes
pAJCC ≥III–IV

Multivariate

HR (95% CI)
0.640 (0.276–1.480)
0.603 (0.301–1.207)
1.275 (0.634–2.567)
0.506 (0.121–2.121)
3.122 (1.200–8.124)
3.621 (1.617–8.110)
2.225 (1.111–4.458)
1.825 (0.912–3.651)
2.799 (1.396–5.613)
0.599 (0.210–1.712)
3.462 (1.545–7.758)

p
0.296
0.153
0.495
0.351
0.020
0.002
0.024
0.089
0.004
0.339
0.003

HR (95% CI)

p

1.404 (0.664–5.282
0.005 (0.0–4.515)
1.177 (0.717–3.180)

0.236
0.941
0.278

2.077 (0.819–3.710)

0.150

0.004 (0.0–1.718)

0.947

CI, confidence interval

lack of physical activity and increased alcohol intake and cigarette
smoking may play a role.4,6,13 The rates of CRC caused by hereditary
syndromes are relatively stable and the rates in young age-groups
range between 10 and 20%. 7,18,19 Including this population
in screening programs and performing appropriate surgical
procedures promptly provide a significant survival advantage.9-11
A number of factors including increased incidence of sporadic
EOCRC, avoidance of screening colonoscopy in patients aged below
50 years, delayed diagnosis caused by patient- and physicianrelated factors, and unfavorable histological features such as
poor differentiation and mucinous cell type have adverse effects
on oncological outcomes. Accordingly, considering the sporadic
nature of most of the EOCRC patients, it would be appropriate for
clinicians to perform more detailed evaluations to prevent delay
in diagnosis.20-22 Myers et al. reported that 12% of their young-age
CRC cases were hereditary. Accordingly, we suggest that prompt
administration of pancolonoscopy in the presence of symptoms
such as rectal bleeding, abdominal pain, and changes in bowel
habits will reduce the delay in diagnosis.23
In our study, 127 (34.9%) out of 363 patients were aged below
50 years. The findings obtained in the study support the increasing
trend of EOCRC rates. Accordingly, we consider that the EOCRC
rates will decrease as the screening of colonoscopies is expanded
to younger ages. In our study, it was revealed that the rates of
mucinous tumor, SRCC, and poor differentiation were lower in
patients who developed cancer due to nonhereditary polyposis
compared to patients with nonpolyposis (p = 0.042 and p = 0.015,
respectively). However, the presence of polyposis was not detected
as a prognostic factor in univariate and multivariate analyses.
Moreover, although 5-year OS was higher in the polyposis group
compared to the nonpolyposis group (72 vs 60%), no significant
difference was observed (p = 0.332). Similarly, although 5-year DFS
was lower in the nonpolyposis group compared to the polyposis
group (57.6 vs 69.5%), no significant difference was established
(p = 0.484). On the other hand, recurrence occurred in 40 (39.2%)
and 7 (28.0%) patients in the nonpolyposis and polyposis groups,
respectively. To our knowledge, this is the first study to compare the
oncological outcomes of young patients with sporadic polyposis
and nonpolyposis.
Studies investigating polyposis and oncological outcomes
in young age populations have mostly focused on hereditary

syndromes and have obtained similar or more favorable outcomes
in patients with hereditary and sporadic CRC.7,9-11,24-26 An Italian
study showed no survival advantage in 144 HNPCC patients who
fulfilled the Amsterdam criteria when compared to 2035 patients
with sporadic cancer. In the same study, 5-year OS was 56.9% in
the HNPCC group as opposed to 50.6% in the sporadic group.
Moreover, 5-year OS was 54.4% in FAP patients while no significant
difference was established.24 By contrast, Brixen et al. evaluated
230 HNPCC patients and reported that 5-year OS was significantly
higher in the HNPCC group than in the CRC group (70 vs 56%). 27
CRC is diagnosed in a significant number of polyposis patients who
are not included in the screening program but are examined due
to symptoms; however, this rate is remarkably lower in patients
included in screening programs.9 Patients with sporadic CRC are
mostly diagnosed during the investigation of symptoms. A number
of symptoms including diarrhea, mucoid discharge, bleeding,
and abdominal pain have been shown to be more common in
polyposis patients due to increased polyp burden, which in turn
may increase the rates of physician referral and early diagnosis.28
In our study, the number of advanced stage (III–IV) patients was
higher in the nonpolyposis group compared to the polyposis
group (58.8 vs 36%). Similarly, the rates of poor differentiation and
aggressive histological types including mucinous tumor and SRCC
were higher in the nonpolyposis group compared to the polyposis
group, although these parameters had no significant effect on OS.
Our study was limited since it had a retrospective design,
a small patient population, and a relatively short follow-up
period. Additionally, no genetic analysis was performed in most
of the patients and no comparison was made with patients aged
≥50 years.

C o n c lu s i o n
The incidence of EOCRC increasing worldwide and most of the cases
are sporadic and develop on the basis of nonpolyposis. Although
the EOCRC cases developing on the basis of polyposis can have
slightly better oncological outcomes, these outcomes are mostly
similar to those of cases with nonpolyposis. Further studies with
larger patient series and longer follow-up periods are needed to
substantiate our findings.
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