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Abstract
BACKGROUND 
In recent years, a decrease in incidence and mortality of colorectal cancer (CRC) 
has been observed in developed nations, presumably through public disease 
awareness and increased screening efforts. However, a rising incidence of CRC in 
young patients below the age of 50 years has been reported in several studies.

AIM 
To study tumor biology in CRC patients below 50 years of age.

METHODS 
All patients with CRC were prospectively enrolled in our single-center oncologic 
database from January 2013 to December 2018 and were grouped and analyzed 
according to age (≥ 50 and < 50 years). Clinical as well as histopathological 
features were analyzed and compared. The study was approved by the local 
Ethics Committee. Fisher’s exact test or t-test was used to test for differences 
between the groups, as appropriate. All statistical analysis was performed with 
IBM SPSS software Version 25 (SPSS Inc, Armonk, NY, United States) and with R-
Studio using R Version 3.4.1 (RStudio, Boston, MA, United States).

RESULTS 
Seventeen percent of the 411 patients were younger than 50 years. Young patients 
were more often diagnosed with locally advanced T4-tumors and lymph node 
metastases (36.6% and 62% vs 17.7% and 42%; P < 0.01). In addition, a higher 
frequency of poorly differentiated (G3) tumors (40% vs 22.4% P < 0.05) was 
observed. More than every second patient below 40 years of age (51.8%) had 
distant metastases at diagnosis with a significant higher rate ring of signet cell 
differentiation compared to patients ≥ 50 years (14.8%, P < 0.05). Mutational status 
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(KRAS, NRAS, BRAF, MSI) as well as selected behavioral risk factors showed no 
significant differences.

CONCLUSION 
Distinct histopathologic features of increased biologic aggressiveness are found in 
patients with CRC of young-onset. Those patients present more frequently with 
more advanced tumor stages compared to older patients. Features of aggressive 
tumor biology underscore the need for earlier uptake of routine screening 
measures.

Key Words: Young-onset colorectal cancer; Tumor biology; Colorectal surgery; Tumor 
aggressiveness; Colorectal cancer; Colorectal cancer screening

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We evaluated differences in tumor biology between young-onset colorectal 
cancer patients (< 50 years of age) and late-onset colorectal cancer (CRC) patients (≥ 
50 years of age) in a Swiss tertiary cancer center over a six-year period. Parameters of 
interest included clinical as well as histopathological characteristics. This study reports 
a surprisingly high rate of CRC of young-onset, while affected patients present more 
frequently with locally advanced tumors, lymphatic invasion and with more frequent 
lymphatic metastases. This work puts cancer incidence in relation to histopathological 
details, mutational status, surgical parameters and selected risk factors.

Citation: Mueller M, Schneider MA, Deplazes B, Cabalzar-Wondberg D, Rickenbacher A, 
Turina M. Colorectal cancer of the young displays distinct features of aggressive tumor 
biology: A single-center cohort study. World J Gastrointest Surg 2021; 13(2): 164-175
URL: https://www.wjgnet.com/1948-9366/full/v13/i2/164.htm
DOI: https://dx.doi.org/10.4240/wjgs.v13.i2.164

INTRODUCTION
Recent studies reported a rising incidence of colorectal cancer (CRC) in the younger 
population below the age of 50 years[1,2]. In 2030, more than 1 in 10 colon cancers and 
nearly 1 in 4 rectal cancers are projected to be diagnosed in an age group for whom 
routine screening is currently not recommended[3-5]. Although the adherence to 
screening programs for CRC is insufficient yet[6], screening has led to a decrease in the 
incidence of CRC with a considerable reduction of the cancer-related mortality in the 
population over 50 years of age[7].

In the population below 50 years, CRC not only shows a rising incidence but also 
appears to display a more aggressive phenotype. Young-onset CRC are more likely to 
have mucinous or signet ring cell differentiation and are typically diagnosed at a more 
advanced stage[8,9]. On one side, later stage at diagnosis could possibly be related to the 
lack of screening programs and lower awareness for symptoms typical for CRC. On 
the other hand, more aggressive tumor biology suggested by histopathological 
findings could play a role, since non-hereditary young-onset CRC patients seem to 
have unique genetic profiles (key differences in somatic gene mutations and gene 
methylation)[1,8,10,11].

There are further observations that incidence rates may correlate with a birth cohort 
effect, suggesting that exposures to environmental or life-style related factors in early 
childhood or adolescence may contribute to young-onset CRC[12]. However, the 
mechanisms or risk factors leading to young-onset CRC are poorly understood. Early 
type II diabetes, childhood obesity and antibiotics influencing microbial diversity, are 
discussed as potential risk factors for the development of CRC in the young 
population[12-14].

The purpose of our present study was to compare histopathologic features of CRC 
diagnosed in young compared to old patients at our institution. It is our hypothesis 
that distinct histologic features of young-onset CRC may explain the different clinical 
course of disease typically seen in this cohort.
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MATERIALS AND METHODS
All adult patients (18 years and older) with a CRC diagnosed at or referred to our 
center were prospectively recorded in our institutional CRC registry. Patient records 
from January 2013 to December 2018 were included in this study. Patients were 
divided into two groups (age ≥ 50 and < 50 years) based on the current 
recommendations to begin screening at an age of 50 years in many western countries. 
In addition, a second analysis was carried out including only patients < 40 years. 
Parameters of interest included clinical as well as histopathological characteristics. 
Additional parameters of interest not obtained by our CRC registry were obtained 
from operative notes, imaging reports and external consultation and endoscopy 
reports.  The study was approved by the local Ethics Committee of the Canton of 
Zurich (KEK-ZH-Nr. 2019-00208).

For statistical analysis, t-test or Fisher’s exact test were used to test for differences 
between the groups, as appropriate. A P value < 0.05 is considered statistically 
significant. All statistical analysis was performed with IBM SPSS software Version 25 
(SPSS Inc, Armonk, NY, United States) and with R-Studio using R Version 3.4.1 
(RStudio, Boston, MA, United States).

RESULTS
Patient characteristics
A total of 411 patients with CRC have been treated at our institution between January 
2013 and December 2018. Of these patients, 17% were diagnosed at an age of 49 or 
younger and 6.6% were below the age of 40 at time of diagnosis. The median age at 
diagnosis in the group < 50 years was 42 years (IQR, 35-46), compared to 68 in the 
group ≥ 50 years of age (IQR, 61-77) (Table 1). While there was no difference regarding 
gender and body mass index (BMI) (median BMI 24.7 and 25 kg/m2, respectively), 
there was a significant difference in terms of worse preoperative physical status in the 
older group as shown by the American Society of Anesthesiologist (ASA) 
Classification. The younger population not only had significantly lower ASA scores, 
they also had a lower rate of high-risk drinking (according to the 2015-2020 Dietary 
Guidelines for Americans[15]) (4.7% vs 15.2%, P < 0.05) and had higher preoperative 
albumin levels than the older population (median albumin level 41.5 g/L and 38.5 g/L 
respectively, P < 0.05), reflecting better physical status and a lower perioperative risk. 
However, there was no significant difference between the groups regarding current 
smoking habits.

Tumor characteristics
The proportion of colon and rectal cancers was similarly distributed between the two 
age groups (40% vs 36.4% rectal cancer, P = 0.58). CRC of the colon were 
predominantly found on the left side (descending colon, sigmoid colon), without a 
significant difference between the age groups (68.1% and 68.7% respectively). There 
was no significant difference in the rate of neoadjuvant treatment between the groups 
(24.3% and 19.1% respectively) including neoadjuvant treatment for rectal cancer (36% 
vs 44% respectively).

The histopathological assessment of the colorectal tumors illustrated a higher 
proportion of locally advanced tumors invading adjacent structures (pT4) in younger 
patients < 50 (36.6% vs 17.7%, P < 0.01). Moreover, lymph node metastases were more 
frequent in young patients with an overall significantly higher mean lymph node ratio 
among the young (16.5% vs 8.2%, P < 0.01). Nearly one third of young patients had 4 
or more positive lymph nodes (N2), as opposed to only 16% in the older population (P 
< 0.05). In line with this finding, lymphatic invasion (L1) was more frequent in young 
patients (61.1% vs 41.4%, P < 0.05). Regarding lymph node yield, a median of 22 lymph 
nodes were resected in young patients compared to a median of 18 lymph nodes in the 
cohort over 50 years (P < 0.05). Concerning synchronous distant metastases (M1) there 
was a tendency towards more frequent distant metastases in young patients (38.6% vs 
27.9%, P = 0.08). In patients below 40 years of age significantly more distant metastases 
were diagnosed (< 40 years: 51.9% vs patients > 50 years: 27.9%, P = 0.014). With 
respect to Union for International Cancer Control (UICC) stage, young patients more 
frequently suffered from advanced stages at the time of diagnosis (UICC Stage III and 
IV 68.6% vs 51.1%, P < 0.05). Data from those with sporadic CRC in young (without 
inflammatory bowel disease or hereditary CRC syndromes) revealed the same trend 
with significantly higher incidence of lymph node metastases and distant metastases 
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Table 1 Study cohort

Demographic factors CRC patients < 50 yr of age, n (%) CRC patients ≥ 50 yr of age, n (%) P value

Total number (%) 70 (17) 341 (83) -

Gender

Male 44 (62.9) 209 (61.3) 0.89

Female 26 (37.1) 132 (38.7)

BMI (kg/m2)

Median (IQR) 24.7 (22.9-27) 25 (22.4-28.9) 0.3

NA 7 24

Obesity (BMI > 30kg/m2) 7 (10) 60 (21.3) 0.154

Inflammatory bowel disease1 3 (4.2) 6 (1.8) 0.19

Hereditary CRC Syndrome2 5 (7.1) 7 (2.1) 0.04a

Neoadjuvant Treatment 17 (24.3) 65 (19.1) 0.33

ASA Class

I 7 (11.3) 9 (2.9) < 0.01b

II 43 (69.4) 182 (58.9)

III 9 (14.5) 110 (35.6)

IV 3 (4.8) 8 (2.6)

NA 8 32

High-risk drinking3

Yes 3 (4.8) 48 (15.4) 0.03a

No 60 (95.2) 267 (84.8)

NA 7 26

Current smoker 0.52

Yes 18 (28.6) 76 (24.1)

No 45 (71.4) 239 (75.9)

NA 7 26

Preoperative albumine level (g/L)

Median (IQR) 41.5 (37.3-45) 38.5 (33-42) < 0.01b

NA 32 159

1Crohn’s disease and ulcerative colitis.
2Lynch syndrome, familial adenomatous polyposis, MUTYH associated polyposis.
3High-risk drinking is the consumption of 4 or more drinks on any day or 8 or more drinks per week for women and 5 or more drinks on any day or 15 or 
more drinks per week for men[15].
NA: Data not available, significant difference between age groups (aP < 0.05, bP < 0.01). CRC: Colorectal cancer; BMI: Body mass index; ASA: American 
Society of Anesthesiologist.

(65% vs 43% N+ status (P < 0.01) and 42% vs 28% M+ status (P = 0.05 respectively).
Regarding tumor grading, 40% of the tumors in the age group below 50 years of age 

showed a poor differentiation (G3) compared to only 22.4% in the older cohort (P < 
0.05). In line with this finding, signet ring cell differentiation was significantly more 
frequent in patients below 40 years of age (14.8% vs 3.3% of patients ≥ 50 years, P = 
0.015, Figure 1) even though this did not reach statistical significance in the cohort < 50 
years compared to patients over 50 years (8.7% vs 3.3%, P = 0.12) (Table 2). Regarding 
mutational analysis of KRAS, NRAS, BRAF, Her2 or microsatellite instability (MSI) we 
found no significant differences in those patients whose mutational status was known 
(Table 3). However, a subgroup analysis of young patients with a molecular mutation 
(incl. MSI, K/NRAS, BRAF, HER2) vs young patients without mutations, revealed a 
significantly higher incidence of distant metastases in those with a mutation (60% vs 



Mueller M et al. Aggressive tumor features in CRC of the young

WJGS https://www.wjgnet.com 168 February 27, 2021 Volume 13 Issue 2

Table 2 Tumor characteristics and histopathological features

Tumor characteristics & histopathologic features CRC patients < 50 yr of age, n (%) CRC patients ≥ 50 yr of age, n (%) P value

Tumor location

Colon 42 (60) 217 (63.6) 0.58

Rectum 28 (40) 124 (36.4)

Right sided 21 (30.4) 92 (27.1) 0.74

Left sided (incl. rectum) 47 (68.1) 233 (68.7)

Transverse colon 1 (1.5) 6 (1.8)

Multiple locations - (-) 8 (2.36)

UICC Tumor Stage

I 12 (17.1) 75 (22.1) 0.04a

II 10 (14.3) 91 (26.8)

III 21 (30) 83 (24.4)

IV 27 (38.6) 91 (26.8)

T-Status

T1 7 (10.6) 48 (14.7) < 0.01b

T2 11 (16.7) 45 (13.8)

T3 24 (36.4) 176 (53.8)

T4 24 (36.4) 58 (17.7)

NA 4 14

Lymph node metastasis

N0 26 (38.2) 184 (57.1) < 0.01b

N1 20 (29.4) 86 (26.7)

N2 22 (32.4) 52 (16.2)

NA 2 19

M-Status

M0 43 (61.4) 238 (72.1) 0.08

M1 27 (38.6) 92 (27.9)

NA - 11

Vascular invasion

V0 22 (64.7) 116 (65.9) 1

V1 12 (35.3) 60 (34.1)

NA 36 165

Lymphatic invasion

L0 14 (38.9) 116 (65.9) 0.04a

L1 22 (61.1) 60 (34.1)

NA 36 155

Histological grading

G1 2 (4.4) 10 (4.1) 0.03a

G2 25 (55.6) 181 (73.6)

G3 18 (40) 55 (22.7)

NA 25 95

Histological type
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Intestinal type 53 (76.8) 276 (82.1) 0.12

Signet ring cell type 6 (8.7) 11 (3.3)

Mucinous type 10 (14.5) 49 (14.6)

NA 1 5

Stoma 

Yes 30 (46.9) 163 (51.9) 0.49

No 34 (53.1) 151 (48.1)

NA 6 27

Lymph nodes removed 

mean ± SD 27.5 (17.1) 20.1 (15.8) 0.03a

Median (IQR) 22 (15-33.8) 18 (14-25)

NA 8 36

Lymph nodes positive

mean ± SD 5 (10.1) 1.61 (3.2) 0.01a

Median (IQR) 2 (0-5) 0 (0-2)

NA 8 36

Lymph node ratio

mean ± SD 0.1654 0.0817 < 0.01b

Reoperation within 30 d

Yes 5  (7.5) 23 (7.2) 1

No 59 (92.5) 291 (91.8)

NA - 3

NA: Data not available, significant difference between age groups (aP < 0.05, bP < 0.01). CRC: Colorectal cancer; UICC: Union for International Cancer 
Control.

30% M+ respectively, P = 0.03). Additionally, individuals > 50 years with a molecular 
mutation showed a significantly higher incidence of N+ (57% vs 37% respectively, P < 
0.01) and M+ status (45% vs 22% respectively, P < 0.001) compared to non-mutated 
CRC patients in the same age group. MSI related to hereditary non-polyposis 
colorectal cancer in the two groups was not significantly different (40% and 15.8%, P = 
0.23).

DISCUSSION
Our study shows that a considerable number (17%) of CRCs are diagnosed before the 
age of 50. Other studies reported slightly lower rates of CRC patients below the age of 
50, ranging from 7.5%-13%[16-20]. Although possibly being related to a referral bias, this 
high rate should certainly raise concerns especially in light of the fact that Switzerland 
appears to have one of the highest incidences of young-onset CRC worldwide[21].

Although our population does not provide the power to conclusively show an 
increase of CRC among the young of the same region, a rising incidence of CRC in 
young patients has been described by others[16,22,23]. For example, the work of Araghi 
and colleagues reported a rise in incidence of young-onset CRC of up to 3.1% over the 
most recent 10-year period in high-income countries[23]. Another international cohort 
study including nearly 2 million CRC cases of all 5 continents also reported an increase 
in CRC diagnoses in patients below 50 of up to 9% between 1988 and 2007[22]. 
Furthermore, as shown by Overholt et al[24], there is evidence that the formation of 
colonic adenoma seems to begin earlier than the recommended screening-age of 50 
with a similar incidence of adenomas in the age groups 40-49 compared to 50-59 years. 
These observations have led to an update of the American Cancer Society guidelines 
recommending to commence general screening at the age of 45[25]. However, despite 



Mueller M et al. Aggressive tumor features in CRC of the young

WJGS https://www.wjgnet.com 170 February 27, 2021 Volume 13 Issue 2

Table 3 Immunohistochemical and molecular phenotypes

Molecular or immunohistochemical feature CRC patients < 50 yr of age, n (%) CRC patients ≥ 50 yr of age, n (%) P value

Microsatellite stability

Stable 56 (91.8) 213 (84.9) 0.21

Unstabile 5 (8.2) 38 (15.1)

NA 9 90

KRAS mutation

Negative 23 (65.7) 48 (51.1) 0.17

Positive 12 (34.3) 46 (48.9)

NA 35 247

NRAS mutation

Negative 27 (90) 74 (94.9) 0.39

Positive 3 (10) 4 (5.1)

NA 40 263

BRAF mutation

Negative 29 (90.6) 87 (86.1) 0.76

Positive 3 (9.4) 14 (13.9)

NA 38 240

HER 2

Negative 8 (80) 24 (70.6) 0.70

Positive 2 (20) 10 (29.4)

NA 60 307

CRC: Colorectal cancer; NA: Not available.

these developments, the majority of cancer or gastroenterology associations 
worldwide still adhere to a CRC screening program starting at the age of 50 for 
average risk individuals[4,5,26].

To better understand the phenomenon of CRC development in the younger 
population, a detailed investigation of the clinicopathologic characteristics of CRC is 
necessary and was the focus of our present study. Although we found no significant 
difference regarding tumor location (which may be due to type II error), other reports 
from western countries including North America, Europe and Australia demonstrate a 
clear predilection for the left colon and rectum in young patients[3,8,23,27]. Different 
mutation rates compared to right sided CRC[28] resulting in different tumor biology 
and pathogenesis may derive from a different embryologic origin of the rectum 
(hindgut) compared to the colon (midgut)[29]. However, the exact cause of the increased 
incidence of rectal cancer in the younger population is still unclear and probably 
multifactorial.

In our cohort, affected young individuals show distinct phenotypes of more 
aggressive tumor behavior with a higher likelihood of lymphatic metastatic disease at 
time of diagnosis. Not only were tumors more advanced locally (36% T4 tumors), they 
also showed higher rates of lymphogenic (62% N+ status, 16.5% lymph node ratio) and 
distant metastases in our younger cohort (51.8% M1 status < 40 years). Similarly, 
overall UICC cancer stage was more advanced (UICC 3 and 4) in this population 
(68.6% of patients below 50 years). These phenomena are consistent in our subgroup of 
young individuals with sporadic CRC and are in line with other recent studies 
reporting more advanced cancers (UICC 3 and 4) among the young varying between 
53% and 63%. This triggered discussions of different cancer biology in young CRC 
patients[1,9,10,16,17,30]. In fact, there is evidence that tumors in young patients show a 
higher rate of poorly differentiated histological features along with mucinous or signet 
ring cell differentiation[8,23,27,31,32]. Chang et al[8], You et al[9] and Goldvaser et al[27] reported 
poor differentiation (G3) in 20%-27% of patients. Our findings are in line with these 
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Figure 1 Comparison of histopathological features between the youngest (< 40 years of age) and older (≥ 50 years of age) colorectal 
cancer patients. aP < 0.05, bP < 0.01. CRC: Colorectal cancer; UICC: Union for International Cancer Control.

reports and even exceed those rates in that 40% of tumors in our collective showed 
poor differentiation (G3). The rates of mucinous or signet ring cell differentiation 
varies between 10.2%-18.1%  and 7.6%-11.5%  in the reports from You et al[9], Goldvaser 
et al[27] and Yantiss et al[30], meaning that nearly 1 out of 6 CRC in young-onset CRC 
patients show signs of harmful differentiation.

However, aggressive tumor biology alone may not be the only factor that 
determines advanced cancer stage in young patients at time of diagnosis. Considering 
the possibility of treatment delay, studies have shown that first, most of CRC patients 
younger than 50 years only present on an emergency department with acute 
symptoms[33] and second, that younger-onset CRC patients have a treatment delay of 
nearly 6 months from symptom onset[20]. Nevertheless, it is surprising that despite the 
more aggressive nature and therapeutic delay normally associated with a worse 
prognosis[8,34], young patients in several studies showed a similar stage-dependent 
overall survival and recurrence-free survival compared to the older population in 
several studies[8,27,31]. Possible explanations are the more aggressive surgical treatment 
and higher rates of (neo-) adjuvant chemotherapy offered in younger patients[18,27,35]. 
The reasons for this more aggressive treatment remain elusive, but likely reflect 
common practice as younger patients may tolerate more intensive therapy better and 
experience less treatment-related complications. However, Birkett and colleagues state 
that higher rates of adjuvant chemotherapy in early-stage CRC (I-II) procure no benefit 
regarding overall survival[18]. The fact that lymph node dissection was reported to be 
far more extensive in young patients[27], a result that is concordant with operations 
performed at our institution, suggests a more aggressive surgical approach in younger 
patients. Obviously, younger patients have fewer comorbidities and a better 
physical/nutritional status, which also make them more suitable to more aggressive 
operations associated with increased perioperative morbidity.

Although we did not see a difference in oncogenic mutation between the age 
cohorts, the subgroup with molecular mutations showed a more aggressive tumor 
behavior with more lymphatic and/or distant metastasis irrespective of age. Recent 
literature shows that especially in young-onset CRC patients,  rates and types of gene 
mutations respective repression of transcription by DNA-methylation seems to differ 
from the cohort over 50 years of age[36]. Although other groups showed a similar 
tendency towards lower mutation rates of the pro-oncogene KRAS among young CRC 
patients[8,30], there is no clear difference in KRAS mutations in CRC patients under and 
over 50 years of age[37]. Data on BRAF mutation prevalence among young-onset CRC is 
conflicting as well, in a way that there is no unequivocal picture regarding RAS/RAF 
mutations at present[38]. A better understanding of the molecular make-up of young-
onset cancers is being achieved by recent advances in decoding the genome with next-
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generation sequencing. With depicting differences in mutations of somatic genes and 
DNA methylation, different groups have provided better understanding of the 
epigenetics in young-onset CRC and highlight the importance of multigene assays and 
biobanking[10,11]. Connell and colleagues emphasize that young-onset CRC patients are 
treated similarly compared to the regular age CRC patients, despite unique molecular 
alterations. They clearly advocate individualized cancer therapies for this unique 
cancer population to have a real impact on outcome[10].

It appears unlikely that genetic changes alone are solely responsible for the increase 
in sporadic young-onset CRC given the sudden increase and geographical 
variances[22]. Trying to shed more light on risk factors favoring young-onset 
carcinogenesis, we studied rates of obesity, active smoking or regular alcohol intake 
between groups.  Although we failed to show relevant differences between the young 
and “regular-aged” CRC patients in our single-center cohort, there is evidence that a 
birth cohort effect exists suspecting harmful exposure to environmental or life-style 
related factors in early life as shown by Murphy et al[12]. The global pandemic of obesity 
and diabetes type II, especially among the young[39], could fit to this trend considering 
the potential risk of obesity for development of a gastrointestinal cancer[40-42]. However, 
other authors have shown that besides BMI, exercise and particularly dietary factors 
play an important role in CRC carcinogenesis, favoring a Mediterranean diet to a diet 
with high intake of red und processed meats[43-46]. This could partly explain the 
geographical discrepancies with higher rates of young-onset cancer in South American 
countries compared to Mediterranean regions[22,45]. Similarly, early life exposures to 
antibiotics, nutritional colorants and preservatives may lead to a transformation of the 
gut microbiota, whereby the critical interaction of dysbiotic microbiota with the 
epithelium could promote cancerogenesis as suggested by others[13,14,38].

The weaknesses of our present study need to be noted. Due to the retrospective 
design of this study, residual confounders cannot be ruled out. Most notably, a type 2 
error caused by the low numbers of this single-center analysis may have caused 
underreporting of several factors not reaching statistical significance. Regarding 
oncological outcome, long-term survival and recurrence data may by definition not be 
drawn from the recent time period studied. Further, data on histologic grade was not 
available for the entire dataset. Additionally, being a tertiary cancer center, the rates of 
younger patients with more advanced cancer stages could be higher due to preferred 
referrals from regional hospitals and private practitioners.

CONCLUSION
In summary, our study supports the hypothesis of greater biologic aggressiveness in 
CRC of young-onset. Affected patients present more frequently with locally advanced 
tumors, lymphatic invasion and with more frequent lymphatic metastases, suggesting 
worse prognosis[47]. These findings challenge the timing of the currently conducted 
CRC screening programs. The high rate of 17% of cancers diagnosed in patients 
younger than 50 years in itself highlights the need to lower the age threshold for 
government-based CRC screening programs. Future multi-centric studies will have to 
focus on identifying risk factors that put younger individuals at risk for CRC in an age 
before screening programs commence.

ARTICLE HIGHLIGHTS
Research background
Over the last decade studies reported a rising incidence of colorectal cancer (CRC) in 
the younger population below the age of recommended screening thresholds. 
Alongside a higher incidence of young-onset CRC, there is more and more evidence of 
advanced tumors among younger patients. Reasons for increased tumor 
aggressiveness are the subject of active debate. Besides genetic risk factors, 
environmental factors may also play a decisive role.

Research motivation
Several studies tried to shed more light on risk factors favoring young-onset cancer. To 
date, there is more speculation than strong evidence on what may lead to advanced 
CRC in young individuals. With our analysis of clinicopathologic parameters we 
intended to make a contribution to better understand the tumor biology of CRC of the 
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young.

Research objectives
The purpose of this work was to compare histopathologic features of CRC diagnosed 
in young compared to patients over 50 years of age at our institution.

Research methods
The present study is a monocentric retrospective cohort analysis from a Swiss tertiary 
center hospital. Patient records covering a time period of 6 year (2013–2018) were 
included and analyzed according to age based on current CRC screening programs (< 
50 and ≥ 50 years of age). The study was approved by the responsible ethics 
committee.

Research results
The histopathological assessment of the CRC showed a higher proportion of locally 
advanced tumors in younger patients below 50 years of age. In addition, lymph node 
metastases were more frequent in young patients with more distant metastases 
diagnosed among the youngest in our center (< 40 years of age). Mutational status and 
behavioral risk factors depicted no difference among the groups.

Research conclusions
Patients younger than 50 years of age suffer from more advanced CRC, and show 
more frequently lymphatic invasion and with more frequent lymphatic metastases 
than the cohort over 50 years.

Research perspectives
Our study highlights the need to identify young individuals at risk of developing 
early-onset CRC. Future research should be directed towards identification of 
individual risk factors for colorectal carcinogenesis at young age and reasons for the 
early metastatic behavior of tumors in affected patients. Finally, studies such as ours 
question the current age limit for government-driven CRC screening programs, which 
may have to start before the age of 50.
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