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Background: Colon cancer is common, affecting mostly older 
people. Since age is a risk factor, young patients might not be 
given the same attention as older ones regarding symptoms 
that could imply the presence of colon cancer. 
Objectives: To investigate whether young patients, i.e., 
under age 50, complain of symptoms for longer than older 
patients until the diagnosis of colon cancer is established. 
methods: In this retrospective cohort study, patients were 
divided into two groups: < 50 years old (group 1) and ≥ 50 
(group 2). All had undergone surgery for left or right colon 
cancer during the 10 year period of the study from January 
2000 through December 2009 at one medical center. Rectal 
and sigmoid cancers were excluded. Data collected included 
age, gender, quantity and quality of complaints, duration 
of complaints, in-hospital versus community diagnosis, 
pathological staging, the side of colon involved, and overall 
mortality. The primary outcome was the quality and duration 
of complaints. Secondary outcomes were the pathological 
stage at presentation and the mortality rate. 
results: The study group comprised 236 patients: 31 (13.1%) 
were < 50 years old and 205 (86.9%) were ≥ 50. No significant 
difference was found in the quantity and quality of complaints 
between the two groups. Patients in group 1 (< 50 years) 
complained for a longer period, 5.3 vs. 2.4 months (P = 0.002). 
More younger patients were diagnosed with stage IV disease 
(38.7% vs. 21.5%, P = 0.035) and fewer had stage I disease 
(3.2% vs. 15.6%, P = 0.06); the mortality rates were similar 
(41.9% vs. 39%). Applying a stepwise logistic regression 
model, the duration of complaints was found to be a predictor 
of mortality (P = 0.03, OR 1.6, 95% CI 1–3.6), independently of 
age (P = 0.003) and stage (P < 0.001). 
conclusions: Younger patients are more often diagnosed 
with colon cancer later, at a more advanced stage. Alertness 
to patients’ complaints, together with evaluation regardless 
of age but according to symptoms and clinical presentation 
are crucial. Large-scale population-based studies are need- 
ed to confirm this trend. 
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aBstract:

keY wOrds:

c olorectal cancer is the third most common cancer in both 
men and women, with more than 140,000 new cases diag-

nosed each year in the United States (101,000 colon, 39,000 
rectum). In Israel about 3200 new cases are diagnosed each 
year. According to the American Cancer Society, lifetime risk 
for developing CRC1 is 1 in 19 (5.2%), and expected deaths 
exceed 50,000 per year [1]. The mortality rate for CRC has 
decreased over the last 20 years, mostly due to meticulous 
screening programs and early detection. Age is an established 
risk factor; 90% of those affected are above age 50 years, and 
the incidence continues to rise until age 75. Only 0.1% of all 
CRCs are diagnosed in patients under 20 years old, and 1% in 
those aged 20 to 34. Although younger patients tend to pres-
ent with advanced-stage disease more commonly than older 
patients, it is not clear whether, stage for stage, the prognosis 
differs from that of older patients [2,3]. Factors found to be 
associated with increased risk to develop CRC include: per-
sonal history of colorectal polyps or colorectal cancer, personal 
history of inflammatory bowel disease, familial history of CRC, 
obesity, physical inactivity, tobacco use, heavy alcohol use, low 
fiber diet, and high consumption of red meat [4-13]. The pres-
ent study was initiated to examine whether young patients are 
given the same attention as older patients regarding symptoms 
that could imply the presence of colon cancer. We feel that 
patients and physicians tend to underestimate symptoms in 
young patients and do not act as promptly to establish a diag-
nosis when suspicious symptoms present. 

Patients and metHOds 

This was a retrospective study of all patients admitted from 
January 2000 through December 2009 to the Department of 
General Surgery at the Rambam Health Care Campus, Haifa, 
with a proven diagnosis of colorectal cancer. Only patients who 
underwent their index procedure (colectomy) with a diagnosis 
of adenocarcinoma at this medical institution were included. 
Patients with rectal or sigmoid cancer were excluded from the 
study because clinical presentation and tumor biology vary sub-
stantially between the different tumors and therefore a possible 

CRC = colorectal cancer
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bias was eliminated [14]. Patients included in the study were 
either diagnosed in community clinics or after admission to 
the hospital. The primary aim of the study was to investigate 
whether younger patients, under age 50 years, diagnosed with 
colon cancer complain of symptoms for a longer period than 
those who are older. Once a longer duration of complaints was 
established, a secondary aim was to investigate whether this 
affects the pathological stage at diagnosis and the mortality rate. 

Data collected included age, gender, and type and duration 
of complaints prior to diagnosis as revealed in the history of 
disease presented upon admission to the department of sur-
gery. Also recorded was the side of colon involved, the patho-
logical stage according to the Union for International Cancer 
Control [15], whether surgery was elective or urgent, where 
the diagnosis was made (community versus in-hospital), and 
mortality. All admissions to the hospital were performed by 
general surgery residents or interns and were all based on 
computerized standardized electronic charts. Patients were 
divided into two groups: patients under 50 years old (group 
1), and patients aged 50 and above (group 2). All variables 
were compared between the two age groups.

The Institutional Review Board of Rambam Health Care 
Campus approved the study and waived the requirement for 
informed consent on the basis of preserving participants’ 
anonymity.

statistical analYsis 

Mean, standard deviation, range, and frequencies were used 
as descriptive statistics and analyzed by the Student t-test. 
The Mann-Whitney U test was used to analyze the duration 
of complaints. The linear by linear association chi-square test 
was applied to analyze data by running the SPSS for win-
dows (version 17.0) statistical package. A stepwise logistic 
regression model was applied to assess the impact of dura-
tion of complaints on the outcome of patients controlling for 
confounding factors. P < 0.05 (two-sided) was considered to 
indicate statistical significance.

results 

The study included 236 patients. Mean age was 71.5 ± 14.3 
years, 124 (52.5%) were male, and 140 (59.3%) suffered from 
left-sided colon cancer. The mean duration of complaints prior 
to diagnosis was 1.8 months. Mean follow-up was 3.6 years. 
Overall mortality was 39.4%. The most common symptom, 
abdominal pain, presented in 51.3% of patients, followed by 
change in bowel habits in 41.5% and weight loss in 32.6%. 
Table 1 presents the symptoms according to pathological stage, 
as assessed by the Union for International Cancer Control. 

The cohort of patients was divided into two groups, group 
1 (< 50 years old) comprising 31 patients (13.1%), and group 
2 (≥ 50 years) 205. Table 2 presents demographic data and 
the symptoms in the two groups. No statistically significant 
differences were found in the quantity and quality of com-

table 1. Symptoms related to pathological stage in the complete cohort of patients

stage
abdominal 
pain % (n)

diarrhea
% (n)

constipation
% (n)

vomiting
% (n)

weight loss
% (n)

rectal 
bleeding % (n)

melena
% (n)

change in bowel 
habits % (n)

1 30.3 (10) 9.0 (3) 33.3 (11) 3.0 (1) 33.3 (11) 24.2 (8) 3.0 (1) 33.3 (11)

2a 62.8 (44) 15.7 (11) 28.6 (20) 15.7 (11) 31.4 (22) 15.7 (11) 2.8 (2) 48.6 (34)

2b 66.6 (2) 0.0 (0) 0.0 (0) 33.3 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)

3a 45.4 (5) 9.0 (1) 18.2 (2) 9.0 (1) 27.3 (3) 0.0 (0) 0.0 (0) 9.0 (1)

3b 44.1 (15) 8.8 (3) 23.5 (8) 2.9 (3) 17.6 (6) 14.7 (5) 2.9 (1) 29.4 (10)

3c 37.0 (10) 3.7 (1) 37.0 (10) 11.1 (3) 25.9 (7) 37 (10) 0.0 (0) 55.5 (15)

4 60.3 (35) 12.1 (7) 31.3 (18) 12.1 (7) 48.3 (28) 22.4 (13) 5.2 (3) 46.5 (27)

Total 51.3 (121) 11 (26) 29.2 (69) 11.4 (27) 32.6 (77) 19.9 (47) 2.9 (7) 41.5 (98)

P value 0.01 0.75 0.71 0.26 0.03 0.16 0.93 0.03

table 2. Comparison of characteristics and symptoms between the 
two age groups

group 1
< 50 yr
(n=31)

group 2
≥ 50 yrs
(n=205) P value

Age (yr) 41.4 ± 7 71.9 ± 10.2 0.0001

Male gender (%) 48.4 53.7 0.7

Side of malignancy (left) (%) 47.9 71.0 0.14

Pain (%) 64.5 49.3 0.13

Diarrhea (%) 16.1 10.2 0.35

Constipation (%) 29.0 29.3 1.00

Vomiting (%) 19.4 10.2 0.14

Weight loss (%) 29.0 33.2 0.84

Rectal bleeding (%) 25.8 19.0 0.47

Melena (%) 0.0 3.4 0.60

Change in bowel habits (%) 51.6 40.0 0.24

Duration of complaints (mon) 5.3 2.4 0.002

Overall survival (%) 58.1 61.0 0.84
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that a patient complains he/she has a 1.6-fold higher chance 
of dying. 

discussiOn

Colon cancer is a preventable disease. Primary and second-
ary prevention are possible and readily available. Screening 
programs have succeeded in reducing the incidence of colon 
cancer by early diagnosis and detection of premalignant 
lesions. The 5 year survival rate increased from 52% in 1975 
to 66% in 2006, mostly due to national screening programs, 
risk factor reduction and new effective treatments [3,16]. One 
normal colonoscopy may reduce the lifetime risk for colon 
cancer by 31% and a subsequent colonoscopy by 80% [3]. As 
paramount as screening is, once symptoms present, timely 
referral to the appropriate medical discipline for diagnosis 
and treatment is of utmost importance since early diagnosis 
is the cornerstone of curative treatment.

Previous studies have reported the age-related differences 
in colon cancer: young patients present higher rates of distal 
tumors [17,18] and higher rates of node-positive disease and 
poorly differentiated tumors [17,19-21]. Although debat-
able, Morris et al. [17] showed that young patients present 
different molecular features of tumors with higher rates of 
microsatellite instability and TP-53, and lower rates of BRAF 
and K-ras mutations. Unlike other reports, the current study 
highlights the presenting symptoms of patients with colon 
cancer, the length of patients’ complaints, and the relation to 
disease stage at diagnosis and prognosis.

In the current study we used 50 years as the cutoff age 
for the two groups since the prevalence of colon cancer is 
shown to increase significantly above this age [3]. The two 
age groups showed homogeneity with regard to gender. 
Furthermore, and more importantly, younger and older 
patients complained of the same symptoms at similar fre-
quencies. However, the duration of complaints prior to diag-
nosis was significantly longer in the younger patients (5.3 vs. 
2.4 months, P = 0.002). 

A number of reasons may explain the difference in symp-
tom duration between the age groups, such as the prevalent, 
yet erroneous disbelief that cancer is not likely to present in 
this age group and the consequent tendency to ignore the pre-
senting symptoms. More importantly, a patient presenting to 
a physician may easily be dismissed with a benign diagnosis 
without sufficiently evaluating the possibility of malignancy 
due to the physician’s same erroneous assumption.

Once a late diagnosis was established, we explored whether 
the longer duration of complaints had an impact on the patient’s 
outcome. We found that the younger patients (group 1) had 
significantly more diagnoses of stage 4 colon cancer (38.7% vs. 
21.5%, P = 0.03) but fewer diagnoses of stage 1 colon cancer 
(3.2% vs. 15.6%, P = 0.057). It is well documented that stage of 

plaints between the groups. The duration of complaints prior 
to diagnosis was significantly longer in group 1 compared to 
group 2: 5.3 vs. 2.4 months respectively (P = 0.002). Figure 1 
shows the progressive decline in duration of complaints with 
the advancement of age. 

The distribution of pathological stages for the two groups 
is presented in Table 3. Group 1 showed 3.2% (n=1) stage 
I colon cancer, compared to 15.6% in group 2 (n=32) (P = 
0.06). Stage 4 disease was diagnosed more in group 1 than in 
group 2: 38.7% (n=12) vs. 21.5% (n=44) (P = 0.035) [Table 3]. 

As previously mentioned there was no difference in over-
all survival of the two groups (log rank test, P = 0.92), and 
no difference was detected when compared only to patients 
with node-positive stages. On a multivariate analysis using 
a stepwise logistic regression model, duration of complaints 
was found to be a significant independent predictor of mor-
tality (P = 0.03, odds ratio 1.6, 95% confidence interval 1–3.6) 
independently of age (P = 0.003) or stage of disease (P < 
0.001). The odds ratio implies that for every month longer 

Age (years)

D
ur

at
io

n 
co

m
pl

ai
nt

s 
(m

on
th

s)

15

10

5

0

Figure 1. Progressive decline of mean duration of complaints with 
age. The plot bars describe the mean duration of complaints in 
each age while the black line shows the average over time 

20 5030 60 8040 70 90

stage
% (n)

group 1 
(n=31)

group 2
(n=205) P value

1 3.2 (1) 15.6 (32) 0.06

2a 29.0 (9) 29.3 (60) 0.85

2b 3.2 (1) 1.0 (2) 0.34

3a 0.0 (0) 4.9 (10) 0.37

3b 12.9 (4) 14.1 (29) 1.00

3c 12.9 (4) 10.24 (21) 0.75

4 38.7 (12) 21.5 (44) 0.035

table 3. Pathological staging in the two groups
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disease is the single most important predictor of outcome, and 
the higher rates of stage 4 disease should have a grave impact 
on outcome. However, when we compared the survival curves 
of the two groups no difference was detected (log rank test, 
P = 0.92) overall or when comparing node-positive patients 
only. In order to adjust for possible common confounders, 
we performed a multivariate analysis using a stepwise logistic 
regression model, adjusting for age and stage. We found that 
duration of complaints was an independent predictor of mor-
tality. The importance of the duration of complaints cannot be 
underestimated as evidenced by our results, which show that 
for every month longer of complaints the patient has a 1.6-fold 
chance of dying. 

Unfortunately, the retrospective nature of the study as 
well as different sites of follow-up obviate proper evaluation 
of the cause of death, hence the limited ability to draw firm 
conclusions. 

cOnclusiOns

Although uncommon, colon cancer may present at a young 
age. It seems that younger patients are more often diagnosed 
late, at a more advanced stage. The results of this study show 
unequivocally that prompt referral and consequent diagno-
sis is of utmost importance. While promoting awareness of 
colon cancer by large-scale campaigns is important, alertness 
to patients’ complaints, together with evaluation regardless 
of age but according to symptoms and clinical presentation 
are crucial. Large-scale population-based studies are needed 
to confirm this trend. 
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The initial phase in the development of a migraine is still 
poorly understood. Karatas and fellow researchers describe 
a previously unknown signaling pathway between stressed 
neurons and trigeminal afferents during cortical spreading 
depression (CSD), the putative cause of migraine aura 
and headache. CSD caused neuronal Pannexin1 (Panx1) 
megachannel opening and caspase-1 activation followed 
by high mobility group box 1 (HMGB1) release from neurons 
and nuclear factor κB activation in astrocytes. Suppression 

of this cascade abolished CSD-induced trigeminovascular 
activation, dural mast cell degranulation, and headache. 
CSD-induced neuronal megachannel opening may promote 
sustained activation of trigeminal afferents via parenchymal 
inflammatory cascades reaching glia limitans. This pathway 
may function to alarm an organism with headache when 
neurons are stressed.

Science 2013; 339:1092
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spreading depression triggers headache by activating neuronal Panx1 channels 


