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Epidemiology of tumours

Cancer is a serious social and economic 
problem of the modern world. It is one of the 
most dangerous threats to human health and 
life. The formation of malignant tumours is a 
combined result of genetic predispositions and 
the level of exposure to exogenous and endog-
enous carcinogens.

The starting point for all epidemiological 
examinations concerning cancer are the three 
following elements: first of all those who have 
been touched by the illness, place and time of 
appearance. Comparison is, however, the main 
reason for conducting epidemiological re-
search. Results from various time periods, the 
incidence of the illness or deaths in a given 
city, region with its appearance in other ter-
ritories, based on sex, age and all sort of oc-
cupational groups are compared. To draw such 
comparisons, it is necessary to use all available 
measuring methods, such as narrative descrip-
tions that determine the frequency of incidence 
(spread) of the disease entity in a given popu-
lation in respective years taking into account 
sex, age, occupation, marital status, etc. It al-
lows to determine essential factors that illus-
trate the epidemiological state of a given 
population. These factors are: incidence, 
prevalence, mortality and fatality.

According to the estimated data of GLOBO-
CAN (WHO-World Health Organization), in 
2012, there were 14,1 million people worldwide 

diagnosed with cancer. That same year, 8,2 
million deaths provoked by cancer were regis-
tered and there were 32,6 people living with 
cancer within 5 years from the diagnosis. That 
year in Europe 3,737 million new cases were 
registered, 1,932 million people died and 9,750 
million people had been alive 5 years after the 
diagnosis. In the European Union, 2,657 cases, 
1,276 million deaths and 7,246 million people 
that survived 5 years since the diagnosis were 
registered (1). However in Poland, in 2011, 
144,336 thousand new cases of cancer were 
registered (71,786 men 72,550 women) and 
92,198 thousand deaths (51,554 men and 
40,644 women) (2).

Epidemiology of colorectal cancer

One of the main epidemiological problems 
of the world is colorectal cancer that develops 
in the colon and the rectum. According to the 
data provided by GLOBOCAN (WHO), there 
are 1,2 million new cases of colorectal cancer 
in the whole world each year, which adds up 
to 11,3% of all new cases of cancer and 609 
thousand deaths annually (1). In 2008 in the 
United States, in general, malignant tumours 
caused every 1 in 4 deaths. That same year in 
the USA, 148,810 new cases of colorectal can-
cer and 49,960 deaths due to this condition 
were registered. However, in Europe, the num-
ber reached 450 thousand new cases and 230 
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thousand deaths. To compare, in the countries 
of the EU 333 thousand cases and 148 thou-
sand deaths were recorded (1).

Currently in Poland, colorectal and rectal 
cancer occupy the high second position in terms 
of malignant tumour incidence in both sexes, 
according to ISD 10 – (International Statistical 
Classification Diseases and Related Health 
Problems). In terms of mortality it classifies 
on the high second place amongst men and 
third place amongst women. The available 
data from the National Cancer Register for the 
year 2011 proves that out of 15,962 thousand 
incidences for both sexes (respectively 8,821 
for men and 7,105 for women) and 9,394 thou-
sand deaths (4,733 for men and 4,661 for 
women) (3).

The three factors that influence the high 
risk of colorectal cancer in the Polish popula-
tion are: the level of exposure to the risk fac-
tors, the delay in introducing screening pro-
grammes in the population, their low effi-
ciency due to the limited participation of the 
social groups at whom the programmes are 
aimed, and early diagnosis and treatment. All 
the actions that have been taken worldwide to 
prevent and treat cancer have led to significant 
progress. However, despite the conducted re-
search, specific etiological factors of the devel-
opment of colorectal cancer still haven’t been 
discovered. Nonetheless, it was possible to 
confirm that the occurrence of this type of 
cancer is related to certain nutritional factors, 
specific pre-cancer states and genetic and fam-
ily factors (4). During the past years, the num-
ber of patients with colorectal cancer diagnosed 
before the age of 40 has increased. It needs to 
be said that the course of the illness and the 
prognosis in this age group are different. The 
research concerning the topic was published 
in 2005. It was observed that there were no 
significant statistical differences in terms of 
advancement and the percentage of asymp-
tomatic patients. The age group below 40 was 
characterised by a higher number of changes 
in many locations and a low index of treatment 
from urgent recommendations. Also, a signifi-
cantly higher percentage of recurrence of the 
illness process, both limited topically and sys-
tematically, was observed. The authors point-
ed out that the prognosis for patients under 
40 diagnosed with colorectal cancer is poor. 
Long-term survivals do not differ from those 
in other age groups, however, without any 

coexisting conditions, we can determine that 
the prognosis in this age group is worse than 
in any other (5, 6).

It is worth mentioning that the National 
Cancer Register has been developing since 
1999. Pursuant the ordinance of the Council 
of Ministers, every month cancer declaration 
cards should be transferred from the health 
care unit to the NCR. This document should 
be completed by every doctor who diagnoses 
or suspects his patient has a malignant tu-
mour, during a follow-up if there have been 
any changes related to the diagnosis or based 
on a death certificate if the cause of death was 
a tumour. This data enables a more profound 
interpretation of the given information. The 
registration rate of malignant tumours in Po-
land in 2009 was 89% and rose by 4% in com-
parison to 2008, which might suggest that any 
previous data was inaccurate (7). The available 
data according to the NCR for the year 2010 
reveal that 15,685 thousand people have been 
diagnosed with colorectal cancer, amongst 
which 8,613 were men and 6,955 were women, 
which respectively formed 12.1% and 10% of 
all malignant tumour incidences. The preva-
lence rate for both sexes comes to 25% for the 
Polish population. 10,508 deaths (men – 5,796, 
women – 4,712, respectively 11% and 11.6% of 
all deaths) were registered as a result of this 
illness.

A significant increase of colorectal cancer 
incidence during the past three decades, since 
1990, has been noted: by 61% in 2000 and an-
other 41% in 2010 (tab. 1). Similar increasing 
tendencies have been noticed in terms of col-
orectal cancer mortality, where the increase has 
been registered as 20.8% and 37.2% (tab. 2).

Table 1. Colorectal cancer incidence in Poland for the 
years 1990, 2000, 2010 (3)

Sex/year 1990 2000 2010
Men 3451 5819 8613
Women 3462 5310 6955
In total 6913 11129 15685

Table 2. The mortality rate due to colorectal cancer in 
Poland for the years 1990, 2000, 2010 (3)

Sex/Year 1990 2000 2010
Men 3160 3903 5796
Women 3179 3754 4712
In total 6339 7657 10508
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Taking into consideration the location of the 
colorectal cancer respecting the ICD – 10 clas-
sification, the most common is colon cancer, 
then rectum cancer and obstructing rectosig-
moid cancer. In 2010, 1,658 more cases 
(19.27%) were registered amongst men than 
women. 518 more cases of colon cancer were 
diagnosed amongst men (52.8% for men and 
47.2% for women), 18 more of obstructing rec-
tosigmoid cancer (59.3% for men and 40.7% for 
women) and 962 more of rectum cancer 
(58.7%for men and 41.24% for women) 
(tab. 3).

Analysing the data in tab. 4, where the 
colorectal cancer mortality with its division by 
location has been showed, we can come to the 
conclusion that in 2010 10,508 deaths due to 
colorectal cancer were registered, respectively 
5,796 (55.16%) amongst men and 4,712 
(44.84%) amongst women. Most deaths, and 
precisely 7,061 (67.2%) were registered 
amongst patients who had been diagnosed with 
colorectal cancer situated in the colon, 3,129 
(29.77%) in the rectum and 318 (3.03%) in the 
rectosigmoid junction. Also, more deaths were 
registered amongst men: colon cancer caused 
475 deaths, rectosigmoid junction cancer 
caused 34 deaths and rectum cancer caused 
575 deaths. Analysing the above data we can 
come to the conclusion that the location of the 
colorectal cancer and sex are factors that de-
termine the prognosis.

Colorectal incidence is closely connected to 
age. Therefore, in 1999, the highest number of 
incidences registered by the NCR for both 
sexes in the 70-74 age group, men – 1090 and 
women 926, respectively 19.4 and 17.8% of all 
colorectal cancer cases (3). In 2010 the highest 
incidence rate was observed amongst men in 
the age group 60-64, where 1,452 cases (16.8%) 
were registered (3). In the 70-74 age group, 
1.410 cases (16.8%) amongst men were regis-
tered and 1,095 cases (15.7%) amongst women 
in the 70-74 age group (tab. 5). We can come 

Table 3. Colorectal cancer incidence in Poland 
depending on its location in 2010 (3)

Sex/ ICD-10 C 18* C 19* C 20* In Total
Men 4819 565 3229 8613
Women 4301 387 2267 6955
In total 9120 952 5496 15 568
* C-18 – colon cancer, C-19 – obstructing rectosigmoid cancer, 
C-20 – rectum cancer

Table 4. Mortality caused by colorectal cancer in 
Poland depending on its location in 2010 (3)

Sex/ ICD-10 C 18* C 19* C 20* In Total
Men 3768 176 1852 5796
Women 3293 142 1277 4712
In total 7061 318 3129 10 508
* C-18 – colon cancer, C-19 – obstructing rectosigmoid cancer, 
C-20 – rectum cancer

to the conclusion that between 1999 and 2010 
the most affected age group shifted. Amongst 
men, the age dropped from 70-74 to 65-69 and 
amongst women it stayed as it was.The num-
ber of cases in the 70-74 age group increased 
within 5 years from 1,090 to 1,448 and in the 
following 5 years dropped to 1,410. This ten-
dency has not been observed amongst women, 
as the numbers keep growing constantly in 
their case (tab. 5).

In 1999 we could observe an increase of 
deaths caused by colorectal cancer amongst 
men of 40 years and more. The highest number 
(757) was registered in the 70-74 age group, 
which came to 20.4% of all deaths. In 2010, the 
age for men decreased slightly and the increase 
began at 45. The highest number of deaths, 
1,098, was registered amongst men at the age 
of 75-80, which came to 18,9% of all deaths. 
Data concerning women are very comparable: 
the beginning of the increase concerned the 
40-44 age group in 1999 and the 45-49 age 
group in 2010. The highest number of cases 
(651) of colorectal cancer registered amongst 
women in the 75-79 age group (19.9%). How-

Table 5. Colorectal cancer incidence in Poland depending on sex and age in years 1999, 2005, 2010 (3)

Sex 1999 2005 2010
Age* Number %** Age* Number %** Age* Number %**

M 70-74 1090 19,4 70-74 1448 19,3 70-74 1410 16,4
F 70-74 926 17,8 70-74 1046 16,8 70-74 1095 15,7
* age – the most affected by colorectal incidence age group.
** % the percentage in the given age group that represents the highest number of incidence in relation to all colorectal cancer inci-
dences in the given year
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ever, there were 858 cases (18.2%) in 2010 in 
the 80-84 age group. We can observe a shift 
upwards of the age group that is most affected 
by deaths caused by colorectal cancer in both 
sexes (men from 70-74 to 75-79, women from 
75-79 to 80-84). A constant increase of deaths 
in both sexes has been noticed in those age 
groups (tab. 6).

In the recently published American studies, 
estimated quantitative data has been pre-
sented in regard to the fast growing risk of 
colorectal cancer incidence amongst people 
below 50. The results are based on the analy-
sis of 393 thousand patients with histopatho-
logically diagnosed colorectal cancer in the 
years 1975-2010. Scientists agreed that the 
annual index of incidence below 34 has been 
growing in all stages of the illness. The ob-
served trend indicates that until 2020 and 
2030 the colorectal cancer incidence rate will 
grow respectively by 37.8% and 90% in the 
20-34 age group. For the same age groups, the 
research team established the incidence rate 
for sigmoid cancer at 49.7% and for rectum 
cancer at 124.2% in the 20-34 age group. For 
the 35-49 age group they estimate an increase 
by 27% in the frequency of incidence of colon 
cancer and 46% of rectum cancer. The scien-
tists also observed that older patients of 50 
years and over present an inverse tendency 
that would continue in the future. They predict 
a decrease in the incidence rate for this age 
group by 21.2% and 37.8% of sigmoid cancer 
and a 19% and 34.3% decrease of rectum can-
cer in 2020 and 2030. According to this data 
the biggest decrease in incidence rate concerns 
patients 75 years old and over. At the same 
time the authors emphasise the importance of 
limiting the consumption of processed food, an 
increase in vegetable and fruit consumption 
and looking out for any symptoms that might 
be neglected in people under 35 (8).

Using the incidence and mortality rate long-
term observations must be introduced in order 

Table 6. Colorectal cancer mortality in Poland depending on sex and age in years 1999, 2005, 2010 (3)

Sex 1999 2005 2010
Age* Number %** Age* Number %** Age* Number %**

M 70-74 757 20,4 70-74 935 20,4 75-79 1098 18,9
F 75-79 651 18,9 75-79 818 19,4 80-84 858 18,2
* age – the most affected by colorectal cancer mortality age group
** % the percentage in the given age group that represents the highest number of death in relation to all colorectal cancer inciden-
ces in the given year

to establish an increasing or decreasing ten-
dency in this matter. Acquiring knowledge 
about the colorectal cancer survivals of patients 
is necessary to establish an epidemiological 
notation. For many years, the 5-year survival 
period has been an agreed division and a start-
ing point to comparing. Gathering information 
about the patient from the diagnosis to death 
is necessary to analyse the survivals.

Treatment of colorectal cancer

In order to choose the correct treatment an 
clinical staging notation is essential. For that 
purpose the TNM staging classification is used. 
It classifies the tumour depending on how deep 
the invasion in the intestinal wall is (9, 10). The 
obtained information concerning the stage and 
potential risk of local recurrence makes it 
easier to decide upon a possible adjuvant treat-
ment. Colorectal cancer is mainly treated using 
surgery. Rectum cancer is currently treated 
with radiotherapy before surgery. Chemother-
apy is a typical adjuvant treatment in the case 
of an advanced stage of the illness. Radiother-
apy is also used in palliative therapy. Some 
patients undergo immunotherapy which is not 
sufficient in the treatment of colorectal cancer 
(4). However, in more advanced cases, certain 
patients undergo molecular treatment. A 5-year 
survival period of patients with colorectal can-
cer reflects the prognosis at the moment of being 
diagnosed, which depends on many factors.

Predictors

There are various predictors in colorectal 
cancer and we can divide them into 4 groups. 
In the first group we find factors closely re-
lated to the patient, such as a delay in seeing 
a doctor (ignoring symptoms), avoiding screen-
ing examinations, age, sex and coexisting 
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conditions. The second group consists of all 
factors related to the illness. First of all, the 
most basic ones should be mentioned: the con-
dition of the local stage (according to the TNM 
classification), the stage of histologic malig-
nance, the location of the tumour, complica-
tions under the form of mechanical obstruction 
and intestinal perforation, an increased con-
centration of the CEA marker in the plasma 
and the genetic profile of the tumour (11,12). 
The research confirmed the usefulness of com-
bining both CEA and Ca 19-9 markers in 
prognosticating the recurrence of the illness 
and the survival of the patients (13, 14). In the 
study it was also confirmed that the concentra-
tion of albumins and c-reactive protein before 
treatment are independent predictors, inde-
pendent from the stage of the illness (13). The 
third group is formed by just as important fac-
tors, such as method of treatment, presence of 
tumour tissue in the surgical incision after a 
radical surgery, post-surgical complications 
but also the surgeon, his knowledge and profes-
sional experience in operating, for example in 
a radical resection of the perirectal adipose 
and lymphatic tissue (complete resection of the 
mesorectum) (15). The fourth group deter-
mines factors independent from the patient 
and related to the Health Care System: a long 
waiting period for investigations, a long wait-
ing period before receiving the treatment, ac-
cess to referential centres, highly qualified 
medical staff and specialist equipment. A 
standardised list of factors that prognosticate 
poorly would allow the identification of these 
patients who need a more restrictive treatment 
which, in consequence, would improve the 
survival rate (16).

Treatment results of colorectal cancer

The current 5-year survival rate is not sat-
isfactory and therefore scientists are searching 
for new prognostic and predictive factors that 
would allow a thorough estimation of the prog-
nosis of the patient and would determine the 
treatment method (17).

A 5-year survival (according to the data from 
EUROCARE–4) for colon cancer patients be-
tween 1995 and 1999 in Poland came up to 
38.7%, for rectum cancer 30.9% and respec-
tively 54.5 and 49.2% in Europe (18). For com-
parison, the percentage of 5-year survival for 

patients with diagnosed colorectal cancer be-
tween 1978 and 1989 came up to 25% and 47% 
in Europe (19). Data from a similar period (1975-
1984) concerning colorectal cancer survival can 
only be found in a research from 1987 not be-
longing to the NCR but to the Oncology Centre 
in Warsaw, where 606 patients were analysed 
(20). The probability of a 5-year survival was 
42.3%, regardless of the stage of the tumour. 
Also, in a multifactor analysis it was determined 
that the most important prognostic factors are: 
post-surgery complications, the stage and the 
level of maturity of the tumour as well as the 
location of the tumour in the rectum. It was also 
confirmed that mechanical obstruction in col-
orectal cancer for all stages influences the 5-year 
survival which came up to 21%, significantly 
worsening the prognosis. Additional obstruc-
tion, as a complication of colorectal cancer has 
increased the mortality and the number of post-
surgery complications.

In Poland, colorectal cancer treatment results 
have never been published by many and not 
always concerned a 5-year survival period. In a 
research published in 2004, elderly patients with 
colorectal cancer were evaluated retrospectively. 
The patients were classified to the following age 
groups: under 65, 65-74 75-84 and over 84. Sur-
gery recommendation, stage, localisation, gen-
eral and local complications and post-surgery 
mortality were analysed for every patient. The 
percentage of urgent surgery recommendations 
and the tumour location were similar in all age 
groups. 5.28% of the patients died in the post-
surgery period. It was noticed that mortality was 
connected to age, however the differences in the 
created age groups were not statistically rele-
vant. For elderly patients the percentage of 
complications came up to 18.49% 21).

In another research from 2005 treatment 
results of observing 120 patients only with 
diagnosed rectum cancer were analysed. Mor-
tality in the perioperative period in this group 
for stage T2 and T3 was 2.7% and 3.4% respec-
tively. 30 patients (17,2%) with stage T3 and 
15 patients (13.4%) with stage T2 suffered from 
post-surgery complications. The 5-year sur-
vival probability was 56% and 40% for T2 and 
T3 stage respectively. A local recurrence was 
observed in 28 (16.7%) and 14 (13.9%) patients 
with stage T3 and T2 (22).

The Lower Silesia Oncology Centre deter-
mined the percentage of relative patient sur-
vival treated between 2000 and 2004 in the 
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Lower Silesia region based on 7,681 patients 
operated due rectum cancer. The percentage 
of the 5-year relative survival for treated pa-
tients in the Centre was significantly higher 
and came up to 58.4% and 36% in other Lower 
Silesian hospitals (23).

It should be observed that there has been a 
significant improvement in colorectal cancer 
survival which means an earlier diagnosis of 
the illness in earlier stages and the development 
of modern treatment methods. A much clearer 
increasing tendency has been found in the 
SEER (Surveillance Epidemiology and End 
Results) data in the United Stated where the 
percentage of a 5-year survival of colorectal 
cancer patients was 49.7% in 1975 and within 
10 years increased to 59.2%. In 2002 it reached 
67.3% (24). The analysis of a 5-year survival 
rate for colorectal patients in Poland based on 
a set of cases diagnosed between 2000-2002, for 
both sexes presented a relative rate of 43.7% 
(for men 43.3% and for women 44.1%). How-
ever, it improved for patients diagnosed be-
tween 2003 and 2005: the 5-year survival rate 
was 47.6% for men and 49.1% for women (2).

The 5-year relative survival rate for rectum 
cancer patients in Poland according to the NCR 
during the first decade of the 21th century in-
creased from 44.3% to 48.8%, amongst men 
from 44% to 48.2% and from 44.6% to 48.8% 
amongst women. The same tendency can be 
observed analysing 5-year survivals for pa-
tients with rectum cancer: the rate increased 
from 43.6% to 46.9% amongst men and from 
43.6% to 47.7% amongst women. In the same 
5-year survival period taking into account the 
stages of progression in the TNM classification 
were 90% for stage I patients, 70-85% for stage 
II (IIA 80-85%, IIB 70-80%), 25-80% for stage 
III (IIIA 60-80%, IIIB 50-65%, IIIC 25-50%) 
and 5-8% for stage IV patients (25). The correct 
recognition of the stage during diagnosis is 
crucial in order to choose the adequate treat-
ment. It is also necessary to determine the type 
of diagnostics and the monitoring precision of 
the treatment process (17).

One of the most basic aims of modern oncol-
ogy is to recognise cancer in its earliest pos-
sible stage, treat accordingly to the most recent 
guidelines and monitor it after the treatment 
in the case of local recurrence or metastasis. 
The guidelines of the British Society of Gas-
troenterology (BSG) and Association of Colo-
proctology for Great Britain and Ireland 

(ACPGBI) are used for this purpose. They were 
first published in 2002 and are periodically 
revised according to the most recent literature 
(26, 27).The recommendations concern observ-
ing patients operated for colorectal cancer and 
after polypectomy. The most recent update took 
place in 2010 and another one is scheduled for 
2014 (26). The authors are of the opinion that 
regular post-surgery follow-ups are useful when 
they influence healing or long-term survival. 
However, these conditions can only be fulfilled 
if the cancer is diagnosed early and an effective 
treatment in high standard centres is applied 
(26). In 2005 in Poland the “National Cancer 
illness Elimination Programme” was introduced 
(it is currently in effect). Its main aim it to stop 
the increase of incidence and decrease mortal-
ity due to cancer. It involves financing health 
education programmes, prevention and active 
prophylactics, ensuring a complex diagnostics 
and treatment, investment in specialist equip-
ment and supporting the functioning of cancer 
registers (27).

Achieving positive treatment results for 
colorectal cancer (the analysis of 5-year surviv-
als) depends mainly on choosing the right 
therapeutic plan before it even begins. It is 
possible only in referential oncology centres, 
with the help of cooperating specialists, whose 
expertise is oncological surgery, clinical oncol-
ogy and radiotherapy. This is why Regional 
Oncology Centres are so important in Poland, 
as they are the referential units in improving 
the prognosis of cancer patients, including 
colorectal cancer (23).

Poland is one of the few countries where 
there are two centralised and common regis-
tration systems of events related to cancer. 
They are the National Cancer Register that 
accumulates data about incidence in order to 
perform an epidemiological analysis and the 
National Health Fund that gathers data about 
medical interventions performed on patients 
diagnosed with cancer. The cooperation of the 
NCR and the NHF in terms of acquiring and 
gathering information could be highly beneficial 
for both institutions, but more importantly they 
would systematise the knowledge about cancer 
and its treatment in Poland (17). The necessary 
condition for improving treatment results is not 
only to enable an aimed treatment in the first 
line of therapy but also to access genetic and 
molecular indications financed by a public tax 
payer – the NHF (28).
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