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Abstract
Background. Large intestine cancers are a huge prognostic, diagnostic and therapeutic problem, both in highly 
developed and developing countries, and their pathogenesis still remains unexplained. Many epidemiological and 
environmental factors are responsible for the inception and development of cancer of the large intestine.
Objectives, Material and Methods. The aim of the work was to present the cases of large bowel cancer from 
among 14,543 patients hospitalized in the 1st Department of General and Endocrinological Surgery of the Medical 
University of Bialystok, Poland, from 1999 to 2008, and to identify the risk factors for large bowel cancer.
Results. Between 1999 and 2008, 14,543 patients aged from 17 to 92 years old were hospitalized in this Department. 
This group included 704 patients (4.8%) with bowel tumors. Precancerous conditions including polyps and non-
specific bowel inflammations were observed in 498 patients (3.4% of the whole group). 
Conclusions. Large intestinal tumors frequently coexist with various environmental factors, such as the place of 
residence, diet and level of physical activity, and with epidemiological factors. Benign tumors and non-specific 
large intestine inflammations are currently the most important precancerous lesions (Adv Clin Exp Med 2010, 
19, 6, 723–730).
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Streszczenie
Wprowadzenie. Nowotwory jelita grubego pozostają dużym problemem prognostycznym, diagnostycznym i lecz-
niczym w naszych czasach, zarówno w krajach wysoko, jak i nisko cywilizowanych, a ich patogeneza w dalszym 
ciągu pozostaje nie do końca wyjaśniona. Za powstanie i rozwój raka jelita grubego jest odpowiedzialnych wiele 
czynników epidemiologicznych i środowiskowych.
Cel pracy, materiał i metody. Przedstawienie czynników ryzyka nowotworów jelita grubego w materiale klinicznym.
Wyniki. W latach 1999–2008 w I Klinice Chirurgii Ogólnej i Endokrynologicznej Uniwersytetu Medycznego 
w Białymstoku hospitalizowano 14543 pacjentów. W tej grupie znalazło się 704 (4,8%) chorych z nowotworami 
jelita grubego. Stany przedrakowe, do których zalicza się polipy i nieswoiste zapalenia jelita grubego zaobserwo-
wano u 498 pacjentów, tj. 3,4% ogółu. 
Wnioski. Nowotwory jelita grubego pozostają istotnym problemem diagnostycznym i leczniczym. Często współ-
występują z różnymi czynnikami środowiskowymi, takimi jak miejsce zamieszkania, dieta, stopień aktywności 
fizycznej, oraz czynnikami epidemiologicznymi. Nowotwory łagodne oraz nieswoiste zapalenia jelita grubego 
pozostają obecnie najistotniejszymi stanami przedrakowymi (Adv Clin Exp Med 2010, 19, 6, 723–730).

Słowa kluczowe: nowotwory jelita grubego, epidemiologia, czynniki ryzyka.
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Bowel cancer is one of the main causes of tu-
mors and deaths from cancer. Among the causes 
of death in Poland, it occupies third place among 
women (after breast cancer and cervical cancer) and 
the second place among men (after lung cancer). In 
2004, it caused 11.3% of cancer deaths among men 

and 11.4% among women – almost 5000 men and 
4300 women died due to this type of cancer [1]. 

According to the National Cancer Institute in 
the USA, it is anticipated that the level of mortality 
from large intestine cancer in the United States will 
increase from 510,000 in 2000 to about one mil-
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lion in 2050 [2, 3]. The index of mortality in the 
United States and in Western Europe is 60%; in 
Poland it is considerably higher [4]. The time from 
diagnosis to death is longer for women. The five-
year survival rate for patients with large intestine 
cancer in Poland is 30–33%; it is slightly higher 
than in case of rectum cancer and colon cancer. In 
Western European countries the five-year survival 
rates are as high as 50% [5].

It is estimated that in Poland approximately 
11,000 cases of large intestine cancer are recog-
nized per year, while in the United States about 
160,000 cases are diagnosed per year. In Western 
European countries 137,000 new cases are noted 
annually, and in this group about 50% survive for 
five years. The average rate of increase in new cas-
es in the Polish population is 2.5–3% annually. In 
2005, the number of cases registered was 7000 men 
and 6000 women [7]. 

The frequency of cancer of the large intestine 
in the whole Polish population is 6%. The major-
ity of cases are noted among men in Greater Po-
land, Western Pomerania and Lubuskie Province; 
among women the highest frequency of large in-
testine cancers is in Opole Province, Greater Po-
land and Silesia [1]. In recent years, some changes 
have been observed in cancer location, with a shift 
to the right half of the colon, making it necessary 
to diagnose the whole large intestine. In the Unit-
ed States, 35% of large intestine cancers are located 
in the sigmoid colon and rectum. In Poland, about 
45% are located in the rectum, and about 35% in 
the sigmoid colon. Multiple tumors are discovered 
in about 3–5% of patients [1, 5]. 

In terms of pathomorphological classification, 
nearly 95% of large intestinal cancers are glandular 
cancers. The remaining 5% are squamous-cell can-
cers, mixed glandular-squamous-cell and undiffer-
entiated and unclassified cancers. Thanks to early 
diagnosis and treatment, a significant reduction 
of mortality caused by cancers – including large 
intestine cancer – has been noted since the 1990s. 

Currently, worldwide large intestine cancer is rec-
ognized and treatment initiated in stages I–II of 
development in about 50–70% of patients, which 
has led to a long-term recovery rate of 60% [8]. In 
Poland, 60–70% of large intestine cancers are di-
agnosed and treated in stages III and IV, which is 
the reason of success in radical surgical treatment 
is only 20%. 

About 75% of patients with cancer of the large 
intestine are people who have no known predis-
position to develop the illness. The remaining 25% 
are patients at a higher risk than the average for 
the whole population [5].

Material and Methods 
Between 1999 and 2008, 14,543 patients (aged 

17–92 years; average age 48.5 years) were hospi-
talized in the 1st Department of General and En-
docrinological Surgery of the Medical University 
of Bialystok, including 8554 women (58.8%) and 
5989 men (41.2%). The majority of the patients 
originated from the city: 9652 (64.4% of the whole 
group), including 5687 women (59%) and 3963 
men (41%); while 4888 of the patients (33.6%) lived 
in the country, including 2865 women (58.5%) and 
2023 men (41.5%).

In this time period, 704 patients (4.8% of the 
patients hospitalized) were treated for malignant 
tumors; this group consisted of 296 women (42%) 
and 408 men (58%). Precancerous lesions includ-
ing polyps and non-specific inflammations of the 
large intestine were observed in 498 patients (3.4% 
of the patients hospitalized). Polyps were present 
in 453 of the patients (3.1%), including 202 women 
(44.6%) and 251 men (55.4%) (Figure 1).

The locations where malignant tumors of the 
large intestine were most commonly diagnosed 
were the rectum (251 cases – 37.8%) and the sig-
moid colon (225 cases – 32%). The remaining lo-
cations, in decreasing order, were the cecum and 

Fig. 1. Frequency rate of precancerous conditions and colon cancer in patients operated on from 1999 to 2008

Ryc. 1. Częstość występowania stanów przedrakowych i raka jelita grubego wśród pacjentów operowanych w latach 
1999–2008
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ascending colon (117 cases – 16.5%), the descend-
ing colon (52 cases – 7.5%), the transverse colon 
(23 cases – 3.25%) the left hepatic flexure (16 
cases – 2.25%) and the hepatic flexure (12 cases – 
1.75%); eight cases (1%) were multifocal. The loca-
tions of large intestinal polyps were similar: They 
were diagnosed most commonly in the sigmoid 
colon (116 cases – 25.5%) and in the rectum (112 
cases – 24.8%). Multifocal polyps were observed in 
108 cases (24%) cases, in the following locations: 
the cecum and ascending colon (51 cases – 11.3%), 
the descending colon (36 cases – 8%), the left he-
patic flexure (14 cases – 3%), the transverse colon 
(11 cases – 2.5%) and the hepatic flexure (5 cases 
– 1%) (Figure 2).

Among the patients with malignant large in-
testinal tumors, the following coexisting illnesses 
were observed: cholecystolithiasis – 24 patients 
(3.4%); 19 patients (2.7%) had previously under-
gone a cholecystectomy; diabetes – 29 patients 
(4.1%); gastric adenocarcinoma – 3 patients 
(0.5%) patients; malignant kidney tumor – 2 pa-
tients (0.3%); and ovarian cancer – 2 patients 
(0.3%) patients. Among the patients with pol-

yps, cholecystolithiasis was observed in 21 cases 
(4.6%); 8 patients (1.7%) patients had previously 
undergone a cholecystectomy; diabetes was noted 
in 5 patients (1.1%); and malignant kidney tumors 
in 2 patients (0.5%). Non-specific inflammation 
of the large intestine coexisted with the following 
disorders: cholecystolithiasis – 4 patients (8.8%); 
2 patients (4.4%) had previously undergone a cho-
lecystectomy; diabetes – 4 patients (8.8%); gastric 
adenocarcinoma – 1 patient (2.2%) (Table 1). 

The frequency of large intestine cancer was re-
lated to the age of the patients in the studied group. 
There were 69 patients under 50 years old, consti-
tuting 10%. Patients between 50 and 70 years old 
suffered from malignant large intestine tumors the 
most frequently: 338 of the cases (48%). There were 
297 patients over 70 years old (42%). The frequency 
of polyps was similar: The majority of cases (247 pa-
tients – 54.5%) were observed in patients between 
50 and 70 years old; there were 110 cases in patients 
over 70 years old (24.3%); and 96 cases among pa-
tients under 50 years old (21.2%) (Figure 3). 

In anamnesis, familial occurrence of malig-
nant large intestine tumors was noted by 18 of the 

Fig. 2. Frequency rate of polyps and 
colon cancer by location in patients 
operated on from 1999 to 2008

Ryc. 2. Częstość występowania polipów 
i raka jelita grubego w zależności od 
umiejscowienia wśród pacjentów opero-
wanych w latach 1999–2008

cecum and  ascending colon

right hepatic flexure

transverse clon

left splenic flexure

descending colon

sigmoid colon

rectum

multifocal

polyps
colon cancer

24%             1%

   24.8%              35.8%

   25.5%               32%

   8%   7.5%

3% / 2.3%

2.5% / 3.3%

       1% / 1.8%

 11.3%     16.5%

Table 1. Concomitant diseases of patients with precancerous conditions and colon cancer operated on from 1999 to 2008

Tabela 1. Choroby współistniejące u pacjentów ze stanami przedrakowymi i rakiem jelita grubego operowanych w latach 
1999–2008

Concomitant diseases
(Choroby współistniejące)

Colon cancer 
(Rak jelita grubego)
N = 704 

Polyps
(Polipy)
N = 453

Inflammatory bowel disease
(Zespół jelita drażliwego)
N = 45

Cholecystolithiasis 
(Kamica pęcherzyka 
żółciowego)
Status post cholecystectomy 
(Stan po przebytej  
cholecystektomii)
Diabetes (Cukrzyca)
Gastric adenocarcinoma 
(Rak żołądka)
Renal carcinoma (Rak nerki)
Ovarian carcinoma  
(Rak jajnika)

24 (3.4%)

19 (2.7%)

29 (4.1%)
 3 (0.5%)

 2 (0.3%)
 2 (0.3%)

21 (4.6%)

 8 (1.7%)

 5 (1.1%)
 0

 2 (0.9%)
 0

4 (8.8%)

2 (4.4%)

4 (8.8%)
1 (2.2%)

0
0
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patients with large intestine cancer treated in the 
Department; 11 patients noted familial occurrence 
of polyps and 2 noted non-specific inflammation 
of the large intestine. This represented 2.6%, 1.6% 
and 4.4% respectively of the patients hospitalized 
for the diseases mentioned. 

In the group studied, the majority of patients 
suffering from malignant large intestine tumors, 
i.e. 419 (59.5%), originated from the city, while 
285 patients (40.5%) lived in the country. The 
presence of polyps was noted in 321 patients from 
the city (70.8%) and 132 from the country (29.2%); 
similarly inflammation of the large intestine most 
frequently affected patients from the city, i.e. 31 
patients (68.8%) as compared to 14 patients living 
in the country (31.2%) (Table 2).

Among the patients with malignant large in-
testine tumors, 465 (66%) were diagnosed with 
overweight and obesity. Among the patients with 
large intestinal polyps, 261 (57.6%) were noted as 
overweight or obese.

In the group studied, non-specific inflamma-
tion of the large intestine was diagnosed in 45 pa-
tients (0.3%), among whom ulcerative colitis was 
differentiated in 27 patients (0.18% of the whole 
group of examined patients), including 16 wom-
en (60%) and 11 men (40%). Crohn’s disease was 

noted in 18 patients (0.12%), including 8 women 
(44.5%) women and 10 men (55.5%) men. In these 
groups the majority of patients (37 – 82.3%) were 
under 50 years old; there were 7 patients (15.5%) 
between 50 and 70 years old and one patient over 
70 years old (2.2%). 

Among the cases of large intestine cancer, 162 
patients (23%) admitted alcohol abuse and 188 
(26.7%) were tobacco smokers. A high-fat diet 
was declared by 247 patients with malignant large 
intestine tumors, and 224 of these patients noted 
low fiber consumption. Similarly, in the group of 
patients with large intestinal polyps, 179 patients 
abused alcohol and 124 smoked tobacco; 169 pa-
tients had a high-fat diet and 151 had low fiber 
content in their diet. Among the patients with 
non-specific inflammation of the large intestine, 
5 abused alcohol, 3 were tobacco smokers, 9 had 
a high fat diet and 9 had low fiber consumption. 
(Table 3). 

Discussion
Large intestine cancers currently remain a huge 

prognostic, diagnostic and therapeutic problem, 
both in highly developed and developing coun-

Fig. 3. Frequency rate of precancerous condi-
tions and colon cancer in three age groups of 
patients operated on from 1999 to 2008

Ryc. 3. Częstość występowania stanów 
przedrakowch i raka jelita grubego w trzech 
grupach wiekowych pacjentów operowanych 
w latach 1999–2008
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Table 2. The influence of the place of residence on the frequency rate of precancerous conditions and colon cancer in 
patients operated on from 1999 to 2008

Tabela 2. Wpływ miejsca zamieszkania na częstość występowania stanów przedrakowych i raka jelita grubego wśród pacjen-
tów operowanych w latach 1999–2008

Place of residence
(Miejsce zamieszkania)

Colon cancer
(Rak jelita grubego)
N = 704

Polyps
(Polipy)
N = 453

Inflammatory bowel disease
(Zespół jelita drażliwego)
N = 45

Country
(Kraj)

285 (40.5%) 132 (29.2%) 14 (31.2%)

City 
(Miasto)

419 (59.5%) 321 (70.8%) 31 (68.8%)



Risk Factors for Large Intestine Cancer 727

tries. Their pathogenesis remains unexplained; for 
a long time scientists have tried to find and prove 
a relationship between various genetic, familial, 
environmental and dietetic factors and the possi-
bility of developing cancer of the large intestine. 
Many factors are responsible for the inception and 
development of large intestine cancer, and they 
can be divided into four groups: epidemiological, 
intestinal, dietetic and mixed factors [9]. 

Among the epidemiological factors, age and 
genetic predisposition are of the highest impor-
tance. In both genders, morbidity and mortality 
increase in particular age groups, and the growth 
rate is faster in men. Among men with large intes-
tine cancer, 62% of the cases occur in patients over 
65 years old; respectively among women it was 
66%. Mortality is 70% for men and 77% for wom-
en. The frequency decreases in both genders after 
age 75. The increasing mortality rate among men 
remains on the same level even after age 65, while 
among older women the rate of increase halts [1]. 
The peak morbidity falls in the eighth decade of 
life. The middle age range (45–64 years old) is 
alarming, particularly among men: Demises from 
cancer of the large intestine comprise one third of 
all deaths caused by cancers. 

Genetic and familial predispositions are noted 
in less than half of all large intestine tumor incidents. 
Questions asked when taking a family case history 
are the basis for recognizing such predispositions. 
Hereditary predispositions can be acknowledged as 
highly possible in cases where large intestine cancer 
has occurred in several relatives in at least two gen-
erations; has been diagnosed before the patient is 
40 years old, even where there is no known familial 
risk or has occurred simultaneously with other tu-
mors, especially endometrial cancer [10].

Body mass, level of physical activity, geograph-
ical factors and level of education are of great im-
portance as well. In the study group the majority 
of patients with malignant large intestine tumors 
originated from the city. Similarly, polyps and 
non-specific inflammation of the large intestine 
were found more frequently in the urban popula-
tion. The lower frequency of diseases of the large 
intestine among the country-dwellers is probably 
connected with the character of agricultural work. 
A similar tendency was recorded by scientists from 
Johannesburg, South Africa [11]. In research pro-
vided in Maastricht, Netherlands, where undernu-
trition during the crisis in the 1930s and World 
War II has been taken into consideration, no differ-
ences were found in the frequency of large intestine 
cancer in patients from the city as compared with 
those from the country. Distinctly higher morbid-
ity from large intestine cancer has been noted in 
patients that are overweight and have a high waist 
measurement [13, 14]. The relation between obe-
sity and large intestine cancer could originate from 
the elevated levels of CRP, IL-6, and TNF alfa that 
can be observed in obese patients. Moreover, fat 
tissue is able to produce and release proinflamma-
tory cytokines, which are carcinogenic [15, 16]. 
Obese patients are also at risk for more frequent 
occurrence of large intestinal polyps, which has 
also been noted by Bulgarian scientists [17]. 

It is estimated that a lack of physical activity is 
the main reason for 14% the cases of cancer of the 
large intestine in the USA. The results of research 
carried out in Finland, Norway, Denmark and Ice-
land do not confirm a protective role for physical 
activity, but simultaneously indicate a relation-
ship between a sedentary work mode and more 
frequent occurrence of large intestine cancer [18]; 

Table 3. The influence of diet and stimulants on the frequency rate of precancerous conditions and colon cancer in patients 
operated on from 1999 to 2008

Tabela 3. Wpływ diety i używek na częstość występowania stanów przedrakowych i raka jelita grubego wśród pacjentów 
operowanych w latach 1999–2008

Diet and stimulants
(Dieta i używki)

Colon cancer
(Rak jelita grubego)
N = 704

Polyps
(Polipy)
N = 453

Inflammatory bowel disease
(Zespół jelita drażliwego)
N = 45

Alcohol
(Alkohol)

162 (23%) 179 (39.5%) 5 (11%)

Smoking
(Palenie tytoniu)

188 (26.7%) 124 (27.3%) 3 (6.6%)

High fat diet
(Dieta wysokotłuszczowa)

247 (35%) 169 (37.3%) 9 (20%)

Low fibre diet
(Dieta niskobiałkowa)

224 (31.8%) 151 (33.3%) 9 (20%)
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the highest rate of incidence is observed in North-
ern Europe [19].

Intestinal risk factors include the occurrence 
of large intestine cancer among close (first-degree) 
relatives, without genetic considerations and he-
reditary genetically determined pathological syn-
dromes leading to cancer development. Known 
mutations of strong predispositional genes are the 
main cause of about 3% of large intestine cancer 
incidents [1]. The most commonly recognized 
syndromes determined by known predispositional 
genes are Familial Adenomatous Polyposis (FAP) 
and Lynch syndrome, along with Gardner’s syn-
drome, the Torre-Muir syndrome, FCC and Tur-
cot’s syndrome [20].

Other crucial intestinal risk factors for de-
veloping cancer of the large intestine are intesti-
nal inflammatory conditions – ulcerative colitis, 
Crohn’s disease [21] or granulomatous colitis, as 
well as a history of FAP or large intestine polyps 
especially villous adenoma. The majority of large 
intestine cancers originate from adenomatous 
changes, whose main and basic feature is epithe-
lial dysplasia. About 30% of large intestine cancer 
cases have a hereditary factor in their pathogene-
sis. The most interesting is the fact that a tendency 
for developing polypoid adenomas occurs among 
patients suffering from acromegaly. 

It is assumed that the risk of large intestine 
cancer with ulcerative colitis amounts to about 
1–3% after a disease duration of ten years, and it 
is increasing annually by about 1–2%. The onco-
logical risk is the basis for the necessity of periodic 
colonoscopy, which should be conducted once 
every two years during the first decade of the dis-
ease, and after that once per year. Similarly, with 
Crohn’s disease the risk of large intestine evolu-
tion is 5–6 times higher [22, 23]. 

Dietetic factors are an important category of 
factors contributing to the incidence of cancer of 
the large intestine. High fat content – especially 
saturated fatty acid – in the diet, extensive con-
sumption of red meat, detrimental substances cre-
ated during the frying and smoking of food, low 
amounts of fiber in the diet and alcohol are recog-
nized factors that increase the risk of developing 
large intestinal cancer [24, 25]. The type of alcohol 
is also not without significance; the role of hard 
liquors is acknowledged, while the role of milder 
alcohol, for instance beer, is still debatable [26, 

27]. Besides alcohol, tobacco is a stimulant that 
elevates the risk of acquiring large intestine can-
cer [28–32]. The present study also confirms such 
observations. 

The relationship between the risk of develop-
ing large intestine cancer and hyperinsulinemia is 
also worth highlighting. It is connected with the 
mitogenic effects that are caused by higher level 
of insulin in blood: An increased risk of cancer 
is related to the stimulation of IGF-1 and IGF-2 
receptors. The hypothesis connecting hyperinsu-
linemia with large intestine cancer is based on the 
observation that many of the factors that cause hy-
perinsulinemia – mainly central obesity and a lack 
of physical activity – are related to the risk of de-
veloping cancer of the large intestine [33, 34]. 

Among the mixed risk factors for large in-
testine cancer are ureterosigmoidostomy, which 
increases the risk of developing large intestine 
cancer by about 500 times; undergoing cholecys-
tectomy or radiotherapy, although this relation-
ship varies in different geographical regions; and 
infection with the human papilloma virus, because 
cancer of the anal margin frequently evolves in as-
sociation with venereal warts [35–37]. Cancers 
of the anal margin and canal are found relatively 
frequently in patients with acquired immune de-
ficiency syndrome. Chronic inflammation is ac-
knowledged as an important cause as well. A high 
plasma C-reactive protein concentration, the non-
specific inflammation marker, is connected with 
a higher risk of developing large intestine cancer 
[38–40]. It has been proved that chronic use of 
non-steroid anti-inflammatory drugs can decrease 
the risk of large intestine cancer by 50%, by imped-
ing COX-2 [41, 42]. It has also been established 
that leucocytosis is the risk predictor for morbidity 
with this type of tumor [43].

The authors concluded that in spite of advanc-
es in medicine, large bowel cancers remain a huge 
diagnostic and therapeutic issue. Large intestinal 
tumors frequently coexist with different environ-
mental factors, such as the place of residence, diet, 
the level of physical activity and epidemiological 
factors. The authors’ observations and world data 
demonstrate a strict relationship between large 
bowel tumors and genetic predispositions. Benign 
tumors and non-specific inflammations of the 
large intestine currently remain the most impor-
tant precancerous lesions. 
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