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Abstract

Introduction: It is estimated that 95% of colorectal cancers
(CRC) develop from adenomas. Currently, the most effective
method of preventing colorectal cancers is by removing ade-
nomas during a colonoscopy. The most effective and the
cheapest way of increasing the 5-year survival rate and curb-
ing the constant increase in CRC incidence is through screen-
ing colonoscopies.

Aim: To analyze the adenomas detected during screening
colonoscopies.

Material and methods: In Poland, the Screening Program for
Early Colorectal Cancer Detection, the basic tool of which is
a colonoscopy performed once every 10 years, has been car-
ried out since 2000. There were 1,442 screening colonoscopies
performed in our center between 2000 and 2009.

Results: Polyps were found in 25.8% of the participants. Ade-
nomas were found in 17.3% of the participants, including
14.2% of the women and 22.4% of the men. Histopathological
evaluation performed after endoscopic polypectomy indicat-
ed tubular adenomas in 191 examined people. Seventy-one
participants had serrated adenomas diagnosed. Ten people
had tubulovillous, and one participant had villous adenoma.
Advanced adenomas were detected in 2.7% of the women
and 3.9% of the men.

Conclusions: Colonoscopy is an effective tool for detection,
diagnosis, removal and qualification for further monitoring as
regards the presence of adenomas. Adenomas are more often
found in men, the inhabitants of rural areas, people whose
first-degree relatives have had a malignant tumor in the
abdomen, and those with diverticula found in the large intes-
tine.

Streszczenie

Wstep: Przyjmuje sie, ze 95% rakow jelita grubego (RJG) roz-
wija sie na bazie gruczolakéw. Obecnie najefektywniejsza
metodg zapobiegania wystapieniu RJG jest usuwanie gruczo-
lakéw w trakcie kolonoskopii. Najskuteczniejszym i najtafiszym
sposobem podwyzszenia odsetka 5-letnich przezy¢ i zaha-
mowania statego wzrostu zapadalnosci na RJG sg kolonosko-
pie przesiewowe.

Cel: Analiza gruczolakéw wykrytych w trakcie przesiewowe;j
kolonoskopii.

Materiat i metody: W Polsce od 2000 roku realizowany jest
Program Badan Przesiewowych dla wczesnego wykrywania
raka jelita grubego (PBP), ktérego podstawowym narzedziem
jest kolonoskopia wykonywana raz na 10 lat. W osrodku auto-
row w ramach badah przesiewowych w latach 2000-2009
wykonano 1442 kolonoskopie przesiewowe.

Wyniki: Obecnos¢ polipéw stwierdzono u 25,8% bada-
nych. Wykazano obecnosé gruczolakéw u 17,3% 0s6b, w tym
u 14,2% kobiet i 22,4% mezczyzn. W badaniu histopatologicz-
nym po endoskopowej polipektomii stwierdzono gruczolaki
cewkowe u 191 badanych. Gruczolaki zgbkowane rozpoznano
u 71 oséb. Cewkowo-kosmkowy charakter utkania gruczolaka
wykazano u 10 pacjentéw. W jednym przypadku gruczolak
miat utkanie kosmkowe. Gruczolaki zaawansowane wykryto
u 2,7% kobiet i u 3,9% mezczyzn.

Whioski: Kolonoskopia jest skutecznym narzedziem wykrywa-
nia, rozpoznawania, usuwania i kwalifikowania do dalszego
nadzoru gruczolakéw. Gruczolaki czesciej wykrywa sie
u mezczyzn, mieszkancéw obszaréw wiejskich, oséb obcia-
zonych nowotworem ztosliwym w obrebie jamy brzusznej
u krewnych pierwszego stopnia, a takze u oséb, u ktérych
stwierdzono wspétistnienie uchytkéw w jelicie grubym.
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Introduction

According to the classification of the World Health
Organization, colorectal polyps are divided into epithelial
and other types. Among epithelial polyps there are ade-
nomas, which may be further divided into tubular, vil-
lous, tubulovillous, serrated adenomas and hyperplastic
polyps. Among the other polyps, there are inflammato-
ry, juvenile, Peutz-Jeghers, and non-epithelial polyps [1].
The theory of carcinogenesis in the large intestine as
the process of adenomas changing into tumors has
been acknowledged for several decades. It is estimated
that 95% of colorectal cancers (CRC) develop from ade-
nomas [2]. Therefore, from the clinical point of view,
there are “advanced adenomas”, characterized by a high
cancer risk, among colorectal adenomas. We can talk
about an “advanced adenoma” when an adenomatous
polyp is formed and is characterized by one of the fol-
lowing features: it is larger than 1 cm, has a villous com-
ponent (villous or tubulovillous adenoma), dysplasia of
a high degree is found or it has the structure of a can-
cer [3]. The characteristic feature of colorectal adenomas
is their synchronous and metachronous occurrence. If
one adenoma is detected, the risk of synchronous ade-
nomas is 30-50% and of metachronous adenomas 20-
50%. This phenomenon also applies to the synchronous
and metachronous occurrence of adenomas and CRC
[3]. The progression of colorectal adenoma into cancer
takes many years, is composed of many stages and is
often multifocal. Adverse changes in the genetic appa-
ratus of a cell are modified, activated or curbed by
numerous environmental factors, such as food, tobacco
smoking and exposure to mutagenic substances. In nor-
mal conditions the proliferation of mucous membrane
cells in the large intestine is regulated above all by the
foods consumed. They may influence proliferation
directly or by polyamines, hormones and growth factors,
such as epidermal growth factor (EGF) or gastrin. Nutri-
tional components have either a protective effect or
quite the opposite, contributing directly or indirectly to
the exposure of the mucous membrane cells of the large
intestine to the activity of factors that damage DNA [4].
Chemoprevention consisting of using natural or syn-
thetic chemical substances with the aim of reversing,
curbing or preventing cancerous transformation of tis-
sue is applied in the primary prevention of adenoma and
CRC at the same time [5]. However, currently the most
effective and recognized method throughout the world
for preventing CRC is removing adenomas during
colonoscopy. Consequently, the best way of increasing
the five-year survival rate and curbing the constant
increase in CRC incidence is through screening
colonoscopy [6]. In 2000 the Nationwide Screening Pro-
gram for Early Colorectal Cancer Detection was started
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on the initiative of the Oncology Institute in Warsaw and
the Ministry of Health in Poland. It was also decided that
screening colonoscopies performed once every ten years
would be the tool used in that program. A screening
colonoscopy is the best, the cheapest and the most
effective way of carrying out screening tests. The fact
that colonoscopies are much cheaper in Poland than in
the Western countries also creates favorable conditions
for using it as a screening test in our country. It allows
not only the detection of early asymptomatic cancers,
but also the removal of all colorectal polyps found [7].
Colorectal adenomas, which are recognized as a pre-can-
cerous stage, occur in around 25% of examined people
aged 50 years and over [8]. Removing all adenomas dur-
ing colonoscopy as well as monitoring patients properly
after polypectomy and an operation for CRC at an early
stage of progression results in a decrease in the risk of
cancer by 76-90% in this group [9].

Aim

The aim of this paper was to analyze the adenomas
detected during colonoscopies carried out as part of the
Screening Program for Early Colorectal Cancer Detection
in the period 2000-2009.

Material and methods

Screening colonoscopies financed by the national
budget were carried out for Polish citizens aged 50-65
years and those aged 40-65 years with a history of ab-
dominal malignant tumor in first-degree relatives. The
presence of clinical symptoms suggesting CRC and
advanced diseases resulting in generally poor patient
condition were the health criteria for exclusion from the
screening program. Participants with inflammatory bow-
el diseases and meeting the criteria for familial adeno-
matous polyposis or hereditary cancer unrelated to poly-
posis did not qualify for the screening either. One day
before the examination patients took an agent based on
polyethylene glycol for bowel preparation. The screening
colonoscopy was performed under an anesthetic with
the use of midazolam, which was administered orally
15 min before the examination. When describing the
examination, the endoscopist evaluated the quality of
the bowel preparation, any abnormalities encountered
and the cecal intubation. The quality of the bowel prepa-
ration was assessed using the 4-degree scale proposed
by the American Society of Gastrointestinal Endoscopy
(ASGE) and the American College of Gastroenterology:
very good, good, sufficient and poor cleansing [10]. Dur-
ing the screening colonoscopy, polyps of a size upto 1cm
were removed. The histopathological evaluation of the
adenomas removed after polypectomy was based on the
criteria defined by the World Health Organization. Polyps
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greater than 1 cm in diameter were removed during
a separate hospitalization financed by the National
Health Fund. Patients diagnosed with large intestinal
cancers were sent to hospital for surgical treatment.
After their colonoscopy the participants completed an
anonymous questionnaire in which they expressed their
opinion of the screening program.

Statistical analysis

Fisher's exact test was used for the statistical evalu-
ation of the data. The value p < 0.05 was assumed to be
statistically significant.

Results

A total of 1,442 people took part in the study.
Among the subjects, there were 883 women (61.2%)
and 559 men (38.8%). The average age of the partici-
pants equaled 56.1 years. The average age of the
women equaled 55.9 years and the men 56.6 years. Of
the participants, 27.7% were aged 60-65 years, 64%
were aged 50-59 years and 8.3% were aged 40-49
years. The most numerous group was composed of
Bydgoszcz inhabitants (73%), followed by inhabitants
of other cities (14.5%) and rural areas (12.5%). Cancer
located in the abdomen had been found in first-degree
relatives in 485 cases (33.6% of all participants), includ-
ing 326 cases (22.6% of all participants) of large intes-
tine cancer. A colonoscopy under anesthesia was per-
formed in 1,240 (86%) of the participants. The bowel
preparation was very good in 774 cases (53.7%), good in
462 cases (32%), sufficient in 204 cases (14.1%) and
poor in 2 cases (0.2%). Cecal intubation was performed
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Fig. 1. Adenoma occurrence depending on parti-
cipants' sex

Ryc. 1. Wystepowanie gruczolakéw w zaleznosci
od ptci badanych

in 1,330 subjects (92.2%). During the colonoscopy,
a polyp or polyps were detected in 373 patients (25.8%).
Moreover, in the endoscopic examination of the large
intestine, 6 cases (0.42%) of CRC and other abnormali-
ties such as diverticula in 203 cases, endoscopic
melanosis features in 44 cases and hemorrhoids in 445
cases were found.

Fisher's exact test was used to perform a simple sta-
tistical analysis of the data in the nominal scale with the
aim of searching for relations between adenoma pres-
ence and potential factors that might determine a high-
er risk of their occurrence.

Based on the histopathological examination, it was
demonstrated (Figure 1) that 250 patients (17.3%) had ade-
nomas completely removed by endoscopy, including those
for 125 women (14.2%) and 125 men (22.4%) (p < 0.0001);
this method accounted for 191 tubular, 71 serrated, 10 tu-
bulovillous and one villous adenoma. Adenomas meeting
the criteria for “advanced adenoma” (Figure 2) were detect-
ed and removed in 46 people (3.2% of the study group),
including 24 women (2.7% of all the women in the study
group) and 22 men (3.9% of all the men in the study group).
These adenomas constituted 16.8% of all the adenomas
detected in the study. In this group adenomas had the
structure of cancer in five cases. Of the 1,442 participants,
1,434 answered questions posed in a questionnaire after
their screening colonoscopy: 1,301 people (90.2%) consid-
ered the preparation for the examination as not or a little
bothersome, while 133 patients (9.8%) expressed an oppo-
site opinion. The tolerance for the screening colonosco-
py was assessed as good or very good by 1,245 patients
(86.3%) and as bad by 44 patients (3.7%). Figure 3 shows
the frequency of adenoma incidence depending on the
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Fig. 2. Advanced adenoma occurrence depen-
ding on sex
Ryc. 2. Wystepowanie zaawansowanych gruczo-
lakéw w zaleznosci od ptci
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place of living. Adenomas were much more frequently
found among inhabitants of rural areas (43; 23.9%) than
among urban inhabitants (207; 16.4%) (p = 0.0155).

Figure 4 shows the results depending on the history
of abdominal cancer in first-degree relatives. Adenomas
were much more frequently detected in the group of
patients with a history of abdominal cancers in first-
degree relatives (62; 19.0%) compared with patients
without such history (138; 12.4%) (p = 0.0034).
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Fig. 3. Adenoma occurrence depending on the
place of living
Ryc. 3. Wystepowanie gruczolakéw w zaleznosci
od miejsca zamieszkania oséb badanych
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Ryc. 5. Wystepowanie gruczolakéw w zaleznosci
od obecnosci uchytkéw jelita grubego
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Figure 5 demonstrates results depending on the
simultaneous presence of diverticula in the large intes-
tine. Adenomas were much more frequently detected in
the group of patients with diverticula (51; 25.1%) com-
pared with patients without such a burden (199; 16.1%)
(p = 0.0026).

No statistical relation between the age groups was
found (Figure 6). The statistical analysis of the obtained
results demonstrates that the frequency of adenoma
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Fig. 4. Adenoma occurrence depending on the
history of malignant abdominal tumors in first-
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incidence does not depend on the age of the patients,
the presence of melanosis features in the large intestine
and the quality of the bowel preparation, or the degree
to which the preparation for the examination is bother-
some and the tolerance for the screening colonoscopy.

A further statistical evaluation was carried out to
check if there were any relations between the particular
potential risk factors of adenoma. Fisher's exact test was
used to assess the independence. It was found that
among all the analyzed factors there was a relation only
between the age of patients and diverticula presence
(p < 0.05) for people of 60 years old and older. Other fac-
tors were not related.

The data presented in Figure 7 also show no statis-
tically significant difference in the localization of adeno-
mas between the distal and proximal parts of the colon.

Discussion

In the Kujawsko-Pomorskie Province, where less
than 5% of the population of Poland lives, 459 men and
386 women were diagnosed with CRC in 2008. Localiza-
tion in the large intestine and rectum constituted
10.87% of all localizations of malignant tumors in the
inhabitants of the region. Cancer of the large intestine
is, after breast cancer, the second most frequent local-
ization of malignant tumors among women (10.07%) liv-
ing in this region and the third among men (11.67%) [11].
Although women more often undergo a screening
colonoscopy, adenomas were statistically significantly
more often found in men [12, 13]. However, the differ-
ence does not ultimately translate into more cancer cas-
es occurring in men compared to women. Most research
results show that CRC occurs with the same frequency
in men and women [11, 14]. Our study also proves that
although city inhabitants attend more often for screen-
ing colonoscopies than people from rural areas, adeno-
mas were statistically significantly more often detected
in the latter group [14]. This could be associated with
the different eating habits of urban and rural popula-
tions, amongst other factors. The study suggests that in
future more inhabitants of rural areas should be invited
for a screening colonoscopy than have been until now.
The majority of screening programs for the early detec-
tion of CRC using colonoscopy is aimed at people age
50 and over [9]. The “Polish” program is aimed at peo-
ple aged 50-65 years and also those aged 40-65 years
with a history of abdominal cancer in the family [7]. The
results of our study show that there is no statistical dif-
ference in the frequency of adenomas detected in
patients from the age groups of 40-49, 50-49 and 60-65
years. The fact that adenomas occur with a statistically
similar frequency in patients with a history of abdomi-
nal cancer in the family aged 40-49 yearscompared to

42%

B Proximal part
M Distal part
O Both proximal and distal part

Fig. 7. Adenoma occurrence depending on the
part of the large intestine under consideration
Ryc. 7. Wystepowanie gruczolakéw w zaleznosci
od odcinka jelita grubego

patients aged 50 years and over proves that screening
tests should be started earlier in that age group and
with such a medical history in the family in order to
increase the 5-year survival rate and curb the constant
increase in CRC incidence. Adenomas were detected in
a significantly greater number of patients from the
group of 485 participants with first-degree relatives who
had died from cancer of the abdomen, including CRC,
compared to the group without that burden [15]. The
majority of CRC developing from adenomas are sporadic
cancers (50-60%), the development of which is influ-
enced by poor diet, while in 30-45% of cases the so-
called “familial aggregation of CRC” is found with no
signs of particular mutations but with only the occur-
rence of that cancer in the family [16]. Diverticulum of
the large intestine is a disease of civilization; its fre-
quency increases with age and the duration of following
a low-fiber diet. Constipation accompanying the disease
increases the time of exposure of the mucous mem-
brane to carcinogens. In our study there were many
more patients with adenomas among patients with
diverticula than among the others [17]. The group of 46
patients with “advanced adenomas” selected among
the participants of the screening program and complet-
ed with other patients who met the criteria for being at
“high risk” of CRC will be monitored using endoscopy,
the first aim of which is to obtain the condition from just
after the previous colonoscopy, i.e. the complete
removal of all the changes in the large intestine after
thorough examination [18]. A further recommendation
for these patients is setting the date of the next
colonoscopy. The aim of all these activities is, amongst
others, to avoid the occurrence of interval cancer and to
recognize and remove metachronous changes [19]. The
results from our study show that neither large intestine
melanosis connected with the chronic and common use
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of natural laxatives that contain anthranoid compounds
nor hemorrhoidal disease are related to the frequency of
large intestine cancer [20]. The frequency of adenoma
detection is a very important parameter of the screen-
ing colonoscopy quality. The quality of bowel prepara-
tion has a large influence on the value of that parame-
ter. The results of our study indicate that the frequency
of adenoma detection in patients with very good, good
and sufficient cleansing does not differ at a statistically
significant level. That result may indirectly reflect the
precision and high level of skill of the endoscopists per-
forming screening colonoscopies [21, 22]. In our opinion,
the quality of endoscopies may be improved by the skill-
ful application of a water pump to wash away the feces
from the area of the large intestine currently under
observation. The degree to which the preparation for
screening colonoscopies is connected with taking an
agent based on polyethylene glycol and also the toler-
ance for the examination itself had no influence on the
frequency of adenoma detection [7, 14]. For many years,
the phenomenon of polyp proximalization has been
observed in the large intestine. The results of our study
agree with that opinion, as the frequency of adenomas
detected in the rectum and sigmoid colon did not sta-
tistically differ from those in the colon and cecum.
A high percentage of simultaneous adenoma detection
in the distal and proximal parts of the large intestine
during screening colonoscopies is similar to the results
of other studies that confirm the risk of their synchro-
nous occurrence [23].

Conclusions

Screening colonoscopies are an effective tool for
detection, diagnosis, removal and qualification for further
monitoring of pre-cancerous conditions such as colorectal
adenomas. Colorectal adenomas are more often found in
the following: men, the inhabitants of rural areas, people
whose first-degree relatives have had a malignant tumor
in the abdomen, and people with diverticula in the large
intestine. The frequency of adenoma detection does not
depend on the following: the quality of bowel preparation,
the degree to which the preparation for the examination
is bothersome, colonoscopy tolerance, the simultaneous
presence of large intestine melanosis, hemorrhoidal dis-
ease, the localization of adenomas in the intestine, and
belonging to the age groups of 40-49, 50-59 and 60-65
years among those with a history of abdominal cancer in
first-degree relatives.
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